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
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Technical Field
(00017 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 wvessel 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 éhell plate is
reduced due to corrosion as a result of long-tesrm use,
there is a need for replacement and repair.

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, in a case where the cylindrical
shell plate portion to be replaced is an intermediate
portion of the shell plate, an upper shell 1s taken away

with using the large-sized crane and then the cylindrical



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 shell plate is reduced due to corrosion as a
result of long-term use, there is a need for replacement and repair. 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 coripgled cylindical shell plate portion otthe.she plate: Withythis methol Jor exarple, in a
case where the cylindrical shell plate portion to be replaced is an intermediate portion of the shell
plate, an uppetshethisdtaken awayiwihr using thedargegsized:cranetanththes the cylindrical shell plate
portion to be replaced is integrally taken away, a new integral cylindrical shell plate portion is attached,
and then th& $akertiippershiel i PestBRY [6003]There i5aide>d 3tainless plate lining method of
adhering, f; ple, a stainless steel thin plate of 2 to 3 mm 1o the entire circumference of an inner
surface in géc(%&r(%ged and %&E@edlgor iéﬁ%f?hesgﬁépgﬁ?esbyév%%ngmmg meLRSd

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 spraving methbd of spraving
melted anti-corrosion metal particles such as Hastelloy and
Inconel to the inner surface in the ccrroded and reduced
portion of the shell plate so as to form a porous anti-

corrosion film.

Discleosure 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 construction period
of about several months is required, 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 iz a need for entirely replacing the tower or the
vessel, taking away the peripheral devices, or the lilke,

construction cost is increased. Furthermeore, a great risk



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 a porous anticorrosion film. 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 construction
period of about several months is required, there is a problem that an operation is stopped for a long

period. Alternatively, since very large space is required 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 dike] Moreoviet tihereds aavdedifarfentirebonepldcingdhétgweray théwessel, taking
away the peripheral devices, or the like, construction cost is increased. Furthermor%gegreat risk is

caused in conStRHsH. ODSIARtTtHe fidthod Bt TR graly teRhg Awayha et P

and attaching the new integral cylindrical shell plate
portion, there ig a problem that the construction period of
about three to four months is reguired. Alternatively,
there is a problem that very large space 1s reguired for
the installaticn 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 gtainless plate lining method, ths
shell plate is not replaced. Therefore, there is a problem
that work reliability is low, or repair is required in the
future. Alternatively, there is a problem that a cost-
effectiveness performance is low, nc measure can be taken
against an excessgively thin shell plate due to progress of
corresion, or the like.

With the metal spraying method, there is a problem
that the method only servesg as an emergency process, the
method is net suitable for a large work range, the sprayed
film occcasionally comes off in accordance with a corrosion
environment,'or the like.

{00071 The pregent invention is achiéved in
consideration of the above gituations, and embodiments of
the invention seek to provide a method of partially
replacing a shell plate of a tower or a vessel, capable of

partially



corroded cylindrical shell plate portion of the shell plate 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 problem that work reliability is low, or repair is required in the future.
Alternatively rthere ds agorehdesHbat axcosteftertiveaessperfosmarice isdews hoimeasure can be
taken against an excessively thin shell plate due to progress of corrosion, or the like. With the
metal sprayifigHetheer fiéreTs pratiéntthat theé e Frousdily Setv8s a8 emergency process, the
method is not suitable for a large work range, the sprayed film occasionally comes off in accordance
with a corrosion environment, or the like. [0007]The present invention is achieved in consideration of
the above sitasdonsfanderbddinents airthielinmention seek to provide a method of partially replacing
a shell plate of a tower or a vessel, capable of partially replacing the shell plate of the tower or the

vessel in a shBRLbnstructidiFH8REAAT 16% BhstitREoh (st e invention, a

method of partially replacing a shell plate of a vertical
type tower or a vessel in a state where the vessel stands
as it is, the method for replacing a cylindrical shell
plate portion serving as one portion of the shell plate of
the tower or the vessél, wherein the c¢ylindrical shell
plate portion to be replaced is partiaily 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,
s0 that the cylindrical shell plate portion is replaced,
and the new partial shell plate is obtained in a case where
the c¢ylindrical shell plate portion is substantially
equally split into a plurality cof sections in the
circumferential direction, and a support ring extending in
the circumferential direction is attached to the new
partial shell plate as a reinforcing member.

[0009] In the above aspect of the invention, the
cylindrical shell plate portion to ke replaced 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



Means for Solving the Problems [0008]According to an aspect of the invention, a method of partially
replacing a shell plate of a vertical type tower or a vessel in a state where the vessel stands as it is,
the 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 the attachment are repeated, so that the cylindrical shell plate
portion is reflaed S3Nd e ARW pariat shaftBlaRtisTitafrddiha CasEWHeR%theS lindrical shell
plate portionds, syhstantally squallysplit o s plusaliy.of sesfionsdn tha giramlerential direction, and
a support ring extending in the circumferential direction is attached to the new partial shell plate as a
reinforcing membek §0008]n the abbvecaspiect of thedmientions thé kyhhdtieakshalliplate portion to be
replaced is partially cut off and removed in the ¢ircumferential direction, the new partial shell plate is
attached to thE Ghefiiig gereratet 5y Hid rEifoval shd 1R rEdvar BREHB dttichment are repeated,
so that the cylipdrical shell blateportipndg replaced. JTherefase it is;Rossibie ta-Lgplgee ghe cylindrical
shell plate portion in a short construction period at low construction cost. That is, the cylindrical shell
plate portionie berpaplaced ispartrlycas suedessivayasrangedhwithahasevipparia Shell plate in the
cwcumferentlsalllglirfcgggésﬁg %Sﬁt%gg @gggu%ngg\f‘vential direction s¢ as to be

made a new

4da



cylindrical shell plate portion. Therefore, since there is no need for entirely taking away the tower or
the vessel or an upper portion, a replacement task can be performed in a state that the tower or the
vessel remains standing at a 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 cylindricakshelbpliate postiait andtheattachment.of thenedcpartiabshek ptater mmembers to be
handled are not large-sized. Therefore, handling is easily performed, construction space is small, and

the number 8Fretftiird foricats et Be TBEHREd 246 thatiEis TSR0 ifprobEShdriCSafety. Unlike
the repair witf, the,liningynethad, the @@Fﬁé@é@éﬂe @smpdcaodo@e?@aeﬁsméaemdais to replace the

corroded and reduced portion of the shell plate with a new member. Therefore, it is possible to recover
mechanical strength:bkthetfowermraressel, tdrd largellextendithe |if¢ shereat. f0O1D]Further, in the

above aspect of the invention, the new a,rg I sféell gEﬂe {i:s ob'%ned in atcasetwhere the cylindrical
shell plate pSitioh'is StbStantially 8qRafT Spift ififd & piiraity SfSedtihin the drcumferential

direction.  ,chhe Aewpartiahshell platedsobtained:iva ease wherer-the-gulindrical ghell plate portion
is basically equally split in the circumferential direction. However, in a case where a member such as a

nozzle is plated@itsa spltpsitch cams theike osplRyrakes(sphit lines paresreghirdePto be slightly moved
in the c:ircumf%%er tiarlld(jirgc(tjionrﬂgegeforec,gheac Iindﬁrzjilc_;glCJ %Ilfplta}'glee p%t(iﬁ%is substantially equally
split. [0011]Sg|nce e new p‘gretlaﬁ shell pﬁatepga beforme

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, handling is easily performed,
construction space is small, and the number of reguired
workers can be reduced, so that it 1s possible tc improve
work safety. Unlike the repair with the lining method, the
metal spraying method, and the like, the method 1s to
replace the corroded and reduced portion of the shell plate
with a new member. Therefore, it is possible to recover
mechanical strangth of the tower or vessel, and largely
extend the life thereof.

[0010] Further, in the above aspect of the invention,
the new partial ghell plate is obtained in a case where the

cylindrical shell plate portion is substantially equally



into the substantially same shape, it is possible to efficiently perform manufacture and attachment
tasks of the new partial shall plate. [0012]in an embodiment of the invention, two facing parts located
in the circumferential direction of the cylindrical shell plate portion 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]The two facing parts located in the circumferential direction of the

cylindrical shelh plate porfian age cyt off andcremeved,the; Rewpartial shelt plates age respectively

attached to the openings generated by the removal, and the removal and the attachment are
repeated. Thirefarejima state that both the openings are generated, balance of a section modulus in
the circumferential direction of the cylindri ion i

Y ndrgg@h%@ é)late ,porggnt Jis ;l%\é)rg\gleé acnagssetrength can be

stabilized. [0014]In ARGtHEF ERBOGiMen iRvehtion 5siz8 TR

where the ¢ylindrical shéll plate portion is basically
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] 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
new partial shall plate.

fooiz] In an embodiment of the invention, two facing
parts located in the circumferential direction of the
cylindrical shell plate portion are partially cut off and
removed, the new partial shell plates are attached to
openings generated by the remcval, and the removal and the
attachment are repeated.

[0013] The twe facing parts located in the
circumferential direction of the cylindrical shell plate
portion are cut off and removed, the new partial shell

plates are regpectively attached to



the circumferential direction of the opening is larger than size in the circumferential direction of the new
partial shell plate to be attached. [0015]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 arr MtefBFOH S sHER PRAEHArSlGH e §EBCTRbS, RTS poiSintE B itte488 workability.

[0016]In another embodiment of, the inventionsbefeie.farming the opening, & deformation preventing
reinforcing member is attached over the entire circumference of the shell plate in the vicinity of the

cylindrical shelicplaténportiem {004 7} e defornwdtioh pkavemting reinfarcing taember
modulus in the circumferential direction of the cylindrical
shell plate porticn is favorable, and strength can be
stabilized.
[0014] In ancother embodiment of the invention, size in
the circumferential direction of the opening is larger than
size in the circumferential direction of the new partial
shell plate toc be attached.
-[oo1s] A gap can be provided in the circumferential
direction of the c¢ylindrical shell plate portion between
the opening generated by removing one part in the
circumferential direétion of the cylindrical shell plate
portion and the new partial shell plate. Therefore, with
using this gap, a toocl 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
posgible to increasgse workability.
[oois] .In another embodiment of the invention, before
forming the opening, a deformation preventing reinforcing

member 1s attached over the entire



is attached over 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]In another embodiment of the invention, before forming the opening, a
replaced portion reinforcing member is attached to the cylindrical shell plate portion. [0019]The
replaced poriondeiifereingsnembetds attached tathe ylindecalishellplateportien. Therefore, even in
a case where the strength is largely reduced due to corrosion and the like in the cylindrical shell plate
portion, enoGgH stergHtis ﬁéﬁgénﬁlﬁﬁ(?pﬁﬂriﬁ‘tﬁ@ tircumferential direction of the cylindrical shell

plate portion can be removed, J0920]in a further. embodiment oftherdpvention,,a.hele 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 deteimine asctiteaif pusitiontfer éorniing thesperingence of the shell

plate in the vicinity of the cylindrical shell plate

portion. Therefore, during the replacement task of the

cylindrical shell plate porticn, it is possible to prevent

deformation in a c¢ross sgection cof a porticn of the shell

plate in the vicinity of this cylindrical shell plate

portion.

[0018] In another embodiment of the inventicn, before

forming the opening, a replaced portion reinforcing member

is attached to the cylindrical shell plate portion.

[0019] 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

circumferential direction of the cylindrical shell plate

portion can be removed.

[0020] In a further embodiment of the invention,



[0021]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]In a further embodiment of the invention, 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 ?artial a%hell plates are con\ﬁeyfed to aﬁsite.where a .r%gtlaé:eng:%nt task is
performed. [60 tBbdF of HE ?epl%%e Teht thsk Ar'the sitSs Fe&uééld-f@s% fhat isoposs?ble to shorten

the construction perigdy 0241k yet-anotherembodiment efithednyertiara trolley hepm is provided
along the circumferential direction of the cylindrical shell plate
serving as a mark to determine a cut-off position for
forming the opening.
fooz1] Afrer a marking line is drawn corresponding to
a peoeition of an internal component or the like on the
inner side of the cylindrical shell plate portion, it i
poszsible 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] In a further embodiment of the invention, 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.
[0023] Labor of the replacement task at the site is
reduced, so that it 1s possible to éhorten the construction
period.
[0024] In yvet another embodiment of the invention, a
trolley beam is provided along the circumferential

direction of the cyvlindrical 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 this trolley beam. [0025]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 p&trally P8pladiify the"SREFHIatat tE tGwer BF thée5<arofthe preBeft fvention, it is
possible to pagtially teplace the shell plate.gfthe towes or the vgssgkin.g short construction period at

low construction cost. Brief Description of the Drawings
cylindrical shell plate portion with using this trolley

beam.

"{0025] 7 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 plate of the tower or the vessel of the present
invention, it is possible to partially replace the shell
plate of the tower or the vesgsel in a short construction

periocd at low construction cost.

Brief Description of the Drawings
[coz271]

Fig. 1 is & sectional view showing a method of
partially replacing a shell plate of a 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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[0027] Fig. 1 is a sectional view showing a method of partially replacing a shell plate of a main
distillation tower according to an embodiment of the present invention, the view showing a
replacement range of a cylindrical shell plate portion. Fig. 2 is a perspective view showing a task
process In a plant, the view showing a new split plate to be manufactured in the plant. Fig. 3is a
view showing the task process in the plant, the views showing examples of portions to be
manufactured in the plant: Fig. 3(a) is a view of a nozzle; 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. FigFig24is adperspedtveiiew’ sho®ihg thie tagk pfocdess in thé pRmt, the view

showing a new spljt plate with a nozzle to be manufactured in the plant. Fig. 5 is a perspective
el te2R proces i AR e el

view showing Ihrocdss il e piant "theVidw Showing a state that the new split plates are

assembled and temporarily welded. 1 -Fig. 6 is 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. 3 is a wview showing the task process in the

plant, the views showing examples of portions to be

manufactured in the plant: Fig. 3(a) is a view of a nozzle;

Fig. 3(b) is a view of a manhole; KFig. 3(cC) 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 ?rocess
in the plant, the view showing a state that the new split
plates are assembled and temporarily welded.

Fig. 6 1s 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 inﬁa cylindrical shape.

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

Fig. 9 is a perspective view showing the task process

11



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 is a partially cross sectional view showing the task process in the
plant, the view showing a connection portion of the new split plates. Fig. 9 is a perspective view
showing the task process in the plant, the view showing a state that the new split plates temporarily
held in a cylindrical shape are divided into individual new split plates. Fig. 10 is a sectional view
showing a task process at a construction site, the view showing a state that exits are provided in the
cylindricalisheliptate goition. the Fige¥1 IS8 view SRGWingthe tasieproeéssat te construction

site, the vieg showiQ% a state thft the rﬂg\rkingéaréd %t% hrr'rﬂce:gy of cutter guide g%i%ddtrolley beam

attachment cips aré peHSAREd. Y "Fig- 12%s & perspective view Showing the task process at the

constructiqn, site ;the Mew showing.a state thafithe drolley beam and cutter guides 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 thiecnewi plitsplatesis attached. view showing a task process at

a construction site, the view showing a state that exits

are provided in the cylindrical shell plaﬁe portion.

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 éuides are attached, and
upper and lower parts of the cylindrical shelil plate
portion are cut off in an arc shape sc as to form an
opening to which the new split plate 1s attached.

Fig. 13 is 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
showing 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 is attached
is formed at two facing parts located in the

circumferential direction of the cylindrical shell plate
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Fig. 13 is 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 showing 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 is attached is formed at two facing
parts located in the circumferential direction of the cylindrical shell plate portion. Fig. 15is a
perspective view showing the task process at the construction site, the view showing a state that the
new split pr&tetis @ftached to the opening. Fig. 16 is a perspective view showing the task process
at the constructionEsite, t %view showinir;g a state ghat the en%re cyljlindri%al spgll ]Qlate portion is made a
new cylindrical shelfﬁl'ate poﬁ%n?1 pe @:felcﬁsva sidle View sﬁg\fvln% the task Brocess at the

construction site, 4he yiew showing-an-attaghment; methad-of the newssplif plae with-utilizing the trolley
beam. Fig. 18 is a front view showing the task process at the construction site, the view showing
the attachmeat metkod: efithecievi splitsplateiwith utikzing the-troltdyebegrmning.

Fig. 16 is a perspective view showing the task
process at the construction site, the view showing a state
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 ié a front view showing the task process at
the constructicn 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, 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 portion between the new split
plate and the new split plate.

Fig. 21 is a front view showing a state that a

deformation preventing reinforcing member and a replaced

13



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 portion between the new split plate and the new split plate. Fig. 21 is a front
view showing a state that a deformation preventing reinforcing member and a replaced portion

reinforcing member are provided. Description of Reference Numerals [0028] 1: Shell plate
portion reinforcing member are provided.

Description of Reference Numerals

(00281

1: 3Shell plate

2: Cylindrical shell plate portion

3: New split plate (new partial shell plate)
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 o©f 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 distillaticon 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 1is
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 is a large-sized tower

(distillation tower) having a cylindrical cross section,
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2: Cylindrical shell plate portion 3: New spilt plate (new partial shell plate) 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 partially replaced.

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 portion 2 serving as one portion in an intermediate
portion in the up and down direction of a shell plate 1 of
the main distillation tower is changed with a new one. In
this example, this cylindrical shell plate portion 2 to be
replaced is a portion ranging from the lower side of a
twelfth step tray 11 to the upper side of 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 1Z.

[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 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 conveyed to a site.

15



[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 is a large-sized tower (distillation tower) having a cylindrical cross section, 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 portion 2 serving as one portion in an intermediate portion in the up and down direction of a shell
plate 1 of the main distillation tower is changed with a new one. In this example, this cylindrical shell
plate portion 2 to Be Fepkidesiss pricherangmgiforh the Toierséidé bf B tvefthStép tray 11 to the
upper side of a fifteenth Ste%trgy 11, and has size of about 3 to 4 m for example. Even-number
(twelfth ar{bofﬁuﬁgegtﬁcsifelp terays 11 are provided on the lower surface side of major beams 12 of a

framed structure, and odd-number (thidegnthand fiteentl) trayss11.are pravidad e the upper surface
side of the major beams 12. [0031]In this method of partially replacing the shell plate of the main

distillationtawer, splitjplateslformeddnto:a skapgeiebtaimed, incardaséwheéiecthis Eyliridfical shell plate
portion 2 is equally split into a plurality of sections in the circumferential direction are newly

manufactu?éd.“Ttfe R@WSHhit plates are fepeatitfiy fittdd ahd Weldéd to G¥enings GeRerated by partially
cutting outstgg cylinﬂréctael shglll ;lLage p?rtjioonrz i%g’]&f irccaﬂf%?wti@tllg!rﬁg‘inprb Qﬂgabtfgﬁli_ndrical
shell plate porfion PATS chaﬁge With & new cyﬁndrlca shell plate portion. [0032]The new split plates
are preliminasly-manufactureddn a-plant. and then gonveyeghtosrsiteurse .
Firstly, as shown in Fig. 2, the new split plate (new

partial shell plate) 3 is formed into a sguare 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. 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 lift 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



A manufacturing method of the new split plate will now be described. It should be noted that
before this manufacturing task in the plant, size, situations, and the like of parts of the main distillation
tower including the cylindrical shell plate portion 2 for manufacturing the new split plate and the like are
obtained, as a matter of course. Firstly, as shown in Fig. 2, the new split plate (new 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 %&%ﬁt@%%%éﬁdféé@&réd By %:%l%t?n.g 5ff 8 SYuare late materal }r%%gtﬁreﬁ}é?ermingd size
and then bendlrg%ﬁhh.e%maﬁe?r@flg |r’310 a %reggg rmined arc surface, G{gog%gjé%c&sg@g fop.welding is

performeanoer‘l’gou &r circlimferencé at four sides of this new plit plate 3. In“addition to the new split

plate 3, a npzzle 21anda manhole 22:a5e manufactured:as showndr Higs. 3o(ahand4) internal
components for the trays (such as a support ring 23, a clamp bar 24, a bolt bar 25, and a footrest 26)

are manufagtufed ag showntinikig J3 fo)rand exteraalccomporiehts fortiewy ataéhmenti(such as a
movement lift lug 27, and a landing/ladder clip 28) are manufactured as shown in Fig. 3 (d). As shown

in Fig. 4, if'aScase GIIRE Aely Spltisiate 3 Withhdze the HozzRR2ETs WEltRA1S the Rew split plate
3, so that %}%elq%g(%aggseingpgg?geg should.be poted that ngzzledeformatipn preventing members
4 .

29 for preventing deformation and damage of the nozzle 21 due to contact between the nozzle 21 and
other memhgerg and the likeare attaghed davthe vicinity of the nezzle 21n0033iNext, as shown in Fig.

5, twelve new split
plates 3 are assembled into a cylindrical shape, and
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 the external components 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 shewn in Fig. 9, the temporary

welding is removed, so that the new split plates are
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plates 3 are assembled into a cylindrical shape, and 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 places 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 the external components are attached.
Alternatively, the movement lift lugs 27 for moving a trolley are attached. It should be noted that as

shown in Fig¥ 8ARféniBere (Such-3d e fral lippbit HhgB)-dreSiotattadhiedb cotection portions of
the new S[Q%t eg)lates 3 bust af&?]é*\‘ﬁ??aatt 'et:.ge %ite.r e o q%kt/gg agtglclemgené of the internal and external
shown in'Fig. 9, t

= 3 .
componenLts_lsf ﬁnlrsl,_ﬁgd, s e temporary welding is removed, so that the new split
plates areqdivided into individual new split plates 3. After that, these new split plates 3 are conveyed to

the construction site. [0035]Next, a method of replacing the cylindrical
[0035] Next, a method of replacing the cylindrical
shell plate portion 2 at the site will be described.

Firstly, a footheld and a trolley station are
temporarily provided in the vicinity of the cylindrical
shell plate portion Z.

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 showh 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 sc 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-off positions
(cut-off lines) are marked on the inner side of the
cylindrical shell plate portion 2 relative to the already-

attached support rings. After that, holes are formed at
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shell plate portion 2 at the site will be described. Firstly, a foothold and a trolley station are

temporarily provided in the vicinity of the cylindrical shell plate portion 2. 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,_ hol_es are respectively formed between the twelfth step tray 11 and the thirteenth step tray of the
cyllndrl_cal shgll 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 trae/s 11 ip the range to
ékpv% ut—qu
ed 1o an'exterior from these

be replacéd bEHEEGharcRSHENDldtESIoHisH SarBYetached and 66n

exits 4. The number of the exits 4 may.be slightly more than fwp,or gne-exit 4 may,be provided. It
should be hoted that the EFﬁsajo?b(a\amsl12 are left as the;?are. [0036]Next, as shown in Fig. 11, cut-off

positions {eut=0ff lines) are marked onthednaer side of thecgylinddealshellplatelpartion € relative to

the already-attached support rings. After that, holes are formed at
portion 2. After that, cut-off marking lines 38 are drawn
on the outer side of the cylindrical shell plate portion 2
relative to the holes 37. Alternatively, reference
directions 39 are drawn. After that, relative to the
marking lines 38 on the cuter side, cutter guide clips 41
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 porticns 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 circumferential
direction (part of the clips 42 is omitted in the figure).
(00373 Next, as shown in Figs. 12 and 13, a trolley
peam 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 installied in a
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intersection points (reference points) of the above cut-off marking lines by a drill so as to pass through
from the inner side to the outer side of the cylindrical shell plate portion. 2. After that, cut-off marking
lines 38 are drawn on the outer side of the cylindrical shell plate portion 2 relative to the holes 37.
Alternatively, reference directions 39 are drawn. After that, relative to the marking lines 38 on the outer
side, cutter guide clips 41 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 movin%already-cut

portions oftHe sHdll glatesgndiiHersevi 3pIitEIaRSE 3ifa peHikery B the tyfidrical Shell plate portion 2
are attached by welding. ;The.trolle am attachment clips- 42 are ched.over t tire
tl(ﬁje c 11’1&16:&1 s%%/t#gg)%% ﬁcﬁ%ﬁgﬁoﬁp Z Za?‘e a %hogfo e[{g%gg

circumference on the upper side o ell plate portion 2 along the circumferential

direction (part of the-glips-42 is.mitted;in the figure) 0O Nt -as shawn dm kigs: 42 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 emtirescircumferenceion:thefeppertsidd ofitheccylihdrical Shell plateoportivaresaldhg the
circumferential direction (part of the trolley beam 45 is omitted in the fggrellzg. Alternatively, cutter
a

guides 46 &F& aftERET FFthE Uittt YRidedip AT SThePditer Yuides® istalletidy a cut-off
range wh%ifti}%ggp%ﬁ%%% chv%er Scyé;ﬁﬁt&%{? %fltpe Ocylilgglr'écaéyﬁ,ﬁgllll B'ﬂ% pertign 2 are cut off at once.

As the cut-off range is moved, attachment positions are moved in the circumferential direction. The

major beamis:k2 are-detached froanthebeltbasse placed ancthedoweritray dd(the-eleventh step tray
11) of the cylindrical shell plate portion 2, and when openings described later are formed, conveyed to
the exteriof J[0888Nextnthe spenings-foe attatking ke new split plates 3 are formed. The openings
.are provided at two facing_parts located in the circumferential direction of the c Iindriﬁ%ltshell plate

*_portion 2 (p8SitiGAed to be etridal GRATESSEC 16 B poirtin &' plan Visw) That 1, & shown in
Figs. 12 ag‘i%%e@fsgy’ atthe twa facingpart lacated.inthe circumferential directipn, the upper and
0

lower part e cylindrical shell plate portion2 are respectively cut off into an arc shape along the
circumferentiak directionwitl using dhe cuttemguides 46mEengthtof 4he duteff pacts 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 shbvh iAFIg.IT, the £yliidrichl BREIFBIaRSpoRIN is cuP6m i the G ahd dofvn direction as if
respectively connecting left an(il}ri?ht endstoftthe upper an .I%Wgr Cli[[-%ff Q%t%, (o) tl:ﬁt c_;n@e two facing
parts located i fie circumf&téntial GirB&tion of tha y(ﬁ:harlca]ﬂ shell% ate portion 2 are cuf out into a

square arc:plate.shape.(a-plate shape squargdn 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 lenger 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 1f respectively connecting left
and right ends of the upper and lower cut-off parts, so
that the two facing parts located in the circumferential
direction of the cylindrical shell plate portion 2 are cut

out into a square arc plate shape (a plate shape sguare in
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a front view and arc shape in a plan view). The already-cut portions of the shell plate of a square arc
plate shape are moved and taken away with utilizing the trolley beam 45. After that, the groove
processing for welding is performed on upper and lower parts of the openings 6 formed into a square
arc plate shape by cut-off as described above. [0039]Next, as shown in Fig. 15, the new split plates 3
are respectively attached to the openings 6 facing each 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 platéTo81 the Bspenahd lswer sidss fthe dyliAdrical TN platdsGiici 2B welding. At this

time, the reference directions 39 and the reference directions 31 are aligned,, the new split
plates 3 afe ot GSHARES fr%rf‘n%ﬁ%eprsé B é“rnﬁehté% ﬁxi?%c positions. hé %%\I\% §§%%]Izétese% are moved

with utilizing the, frolley heam.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=arg attachgddo the ppenings B J htcadjacent new $plitplatés 8rare butt jointed to
each other by welding. The formation of the <g)al%enings 6 and the attachment of the new split plates 3

are perforfediRERE ofdet sHOWRTDY aFrbisHnd the MAARBERIA Figt 1375 exdmple® That is, next to
the two new split plates 3 which are alrgagc% aftached so as tg face each other, two new split plates are

successivglg%?tachgaCsopas to face each otherin the circumferential direction. When the next new split

plate 3 is attached next tothe already-attached new:split plage 8n thenextsiew: split plates3 is butt
jointed to the already-attached new split plate 3 by welding (welding in the vertical direction), and then
upper andjoweeparts péthel et new: splitplate P atd e spetivalg pirfted a6 e pérfons of the shell

_plate 1 on the upper and lower sides of the cylindrical shell plate o%ion 2 bg ,w%lging (yelding in the
" lateral direefiBRY: Therdby: aS<HoWH mHEl t 16 thd eritire tyfihdricar SifelFpiatd portich 2 is made a

L R e e e e e
[0041)It sheuld-be noted:that wiendhe farAatiansef ions 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 positions. The new split plates 3 are
moved with utilizing the trolley beam 45.

[0040] Afrer 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 arrcws and the numbers in
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the openings 6 and the attachment of the new split plates 3 are performed so that portions to which the
conventional (old) major beams 12 are attached are left to the end, the conventional major 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 which the conventional major beams 12 are attached,
new major beams 12 are attached in place of the conventional major beams 12, and then the
formation of the openings 6 and the attachment of the new split plates 3 are performed at the other
parts, the Béw-major beanm<EXpideraliy finctivn dethe reiféréfhgrifieniisers P thetime of the
replacement task. [0042]An attachment method of the new split plates 3.with utilizing the trolley beam
45 will now %%taeessc%bg T Hefail® afﬁ%as V\‘/E‘ntiLnaIQEl%g.d 1';§n8 s;LSI,CC:?I %?réﬁ gee%alérlfgrolleys 51 is

horizontally,mavably provided inthe.trolley:heam, 45, and chain;hlacks 52 are-respestively 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 mewesplit plates3; the lifthegs:2 7 provided:on amlouter surface of themew 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, #5en8f<Split fratE RLhbvEd #F font dfthé dgenitifs BftHe &flindhicalPsheh¥idte portion 2 by
e gear rolleys 51 moung along.he ol beat, 45 and hchai,log, 52 capsble f moving he
&

new split pgfa “Tinthe up and downdirection. [0043]Temporary welding tools 54 and 55 of a square
plate shapg,are pyevidedn the new splitplate,3aThe terporasy welding teols 54 ayegpyovided in upper

and lower ends on the outer surface of new split plate 3 and side
welding {(welding in the vertical direction), and then upper
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 cyiindrical 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.
o041} 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) major beams 12 are attached are left to the end, the
conventional major 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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ends on the side of the already-attached new split plate 3. When the new split plate 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 surface of the already-attached new split plate 3 so as to position the new split plate relative to
the opening 6 in the inside and outside direction of the opening 6. The temporary welding tools 55 are
provided in lower ends on an inner surface of 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 ifthelsp ard dewhidirectionsof e BpeRingl6: [6044])A5 ShoWin Fi§V17, in order to fit

the new split plate 3 movedq o front of the opening 6 into the opening 6, a lower lift lug 27a of two lift
lugs 27a %I%}?rb Brovite én ﬁﬁreeuﬁécétraéﬁge fgwlé?? s]ijé{eaéc(?f tﬁg irjlgnneérJ SUPRAGE OF T %qe'w split plate 3 is
firstly pulled;to the;side.of the opgping S50 that the temparary welding togle 55:a5e abutted with the
end surface of the shell plate 1 forming the lower side (the lower side) of the opening 6. Next, the
upper lift lag 27hlispalteditartherside 6f tHiesopening 6socas e abitted withethé @uterdsurface of the

shell plate 1 and the outer surface of the already-attached new split plate 3 as shown in Fig. 18. As
described abolécafferthé nedrsit pfdté Fisvitled Mo t]ﬂ@%&%nﬁr)r@ & & &SR 1 the

already-attached new split plate 3, the. new.split plate 3 is temporarily welded 1o portions of the
shell pIatesgtsl)"’ﬁnt(lzlgeluopr?:)eEF1 E‘én\é}]gwlé?%%%e%%? Jfkrlg(;qcy inc ri%gfsr%ll p%’?e %&gﬁgn %ftar?dqt e already-attached
split plate §e@ﬁtg%@%ghemg\ksplit plate 3 is attached to the opening 6 by permanent welding.
[0045]After the entire cylindrical shell plate portion 2 is made the new cylindrical shell plate portion with
the new split ptatés 3, the wlley beahm45 and¢tien cutterfguides 46 are detachiedaand thien the trolley
.beam clips 42 and the cutter guide clips 41 are detached. Alternatively, the movement lift lugs 27 and

" the nozzle"HetBrmdtiohi Freventitg nieihbers 2 g sfdcHed Bthe meWspift phites 3 4r&%aKkeh away.

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 tc 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 1ift 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 front of the opening 6 0of the cylindrical shell pléte
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 dewn direction.
[C043] Temporary welding tools 54 and 53 of a sguare
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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[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. As described above, after the -
cylindrical shell plate portion 2 is made the new cylindrical shell plate portion, the trays are assembled.
Ngx_t, the temporarily taken-away obstructive piping and the external components are restored to the
original positions. Then, the lagging material is provided around the new cylindrical shell plate
portion. Then, the foothold and the trolley station are taken away.

ends on the side of the already-attached new split plate 3.
When the new split plate 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 surface of the
already-attached new split plate 3 so as to position the
new split plate relative to the opening 6 in the inside and
outside direction of the opening 6. The temporary welding
tools 55 are provided in lower ends on an inner surface of
the new split plate 3. When the new split plate 2 is
fitted into the opening 6, the temporary welding tools are
abutted with an end surface of the shell plate 1 forming &
lower side (the lower side) of the opening 6 80 as to
posiﬁion the new split plate relative to the opening 6 in
the up and down direction of the opening 6.

(00441} 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 lift lug 27a of two 1ift lugs Z7a 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 lift 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 6
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[0047]In such a method of partially replacing the shell plate of the main distillation tower, the cylindrical
shell plate portion 2 to be replaced is partially cut off and removed in the circumferential direction, the
new split plates 3 are attached to the openings 6 generated by the removal, and the removal and the
attachment are repeated, so that the cylindrical shell plate portion 2 is replaced. 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 tha eyilierical $Helllateedorfian 2B fdpist et thesitplacemeénittask cai Be'fefformed in a

state that the main distillation,tower remains.standin téh site.. Thus, it.is sig@ s@orten the
: 1 . ne e 113 B0 ; :
constructléﬁ%pjehoa hdreducs the Constiic %X c%%g al‘tI(GZCU aﬁy,ed e fo the s%ortene construction

period, it is;possible torsharten.an opgration sieppage-periodielthe wwhole faglitiescand-hence reduce a
loss in accordance with the operation stoppage. Since it is strongly desired that the operation
stoppage petiad isshartensedras much asnpbssilse il thesfibld of agpdtrolen Yefining apparatus and
the like, this method of replacing is effective. [0048]Since the cylindrical shell plate portion 2 is

replaced by the\erfidvdl ot the Chcoff BErtivns of the 84811 plate’ sEivirt RS Bné& Dalt &t the cylindrical

shell plate por;{ggjlz aéwdﬁthe aetgjarggrq\eenqit o{rg]r%g%w split plates 3, members to be handled are not
Iarge-sizeapfheregore, Xnéilng IS easily per ormgd, construction space is small, and the number of

required woskersican be raduced, sadhatit ispossible taiimprove sverkisafatyce  Unlike the repair
with the lining method, the metal spraying method, and the like, the method is to replace the corroded
and reduced poition &f the shedipldted with amevi-permberl Thiefefored #HS ossibie -t recover

-mechanical strength of the main distillation tower, and largely extend the élge thereqﬂf
i with the new split plates 3, the trolley beamn 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.

[G04e)] Next, as shown in Figs. 1% 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 portion,
the trays are assembled.

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

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

Then, the foothold and the troclley station are taken
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[0049]The new split plates 3 are obtained in a case where the cylindrical shell plate portion 2 is equally
split into 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 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 required to be slightly moved in the circumferential direction. In this case, the
size in thea¢ircimferential direction of the new split plates 3 is slightly different. [0050]The cut-off
portions of {ﬂ? ell plate at the two facing_parts located in the circumferenti Iﬁi ion of the
cylindrical Ls eﬁsgate portigrrwl Zssillr(\(gkcu‘_il o%%r%d) grﬁc]?vé)cﬁ the %%\%Spf%%%%egé % rerte%spectively
attached tg,the ppgnings 6.genalategby. the: remaval -andhtheseaovat aad the attaghraent are
repeated. Therefore, in a state that both the openings 6 are generated, balance of a section modulus
in the circsmégréntidladirection of the éylindrical shglliglatechartior 21% favorsbley aind Sfrength can be
stabilized. Further, the size in the circumferential direction of the new split plates 3 is the same, and

the openirfjss RETE tisisame 'Sife. THersbre 1R bafdncd gt S88tort hfodifils iftthe &
circumfere iajfdirec;ion of the cylindrical shell pla ep _EHT T2 is f é@gggae@&al%]?. [0021]The size in the
ial direction of th f e s%el (%ate tgJ

circumferéritia ction of the cut-off portions of t be removed from the cylindrical shell
plate portign 2% set ta;he; larger thandhe size i thecirgumienentiakdirgctionaf 4he new split plates 3
to be attached. Therefore, a gap can be provided in the circumferential direction of the cylindrical shell
plate portier 2thetweeh¢he ppenings Gademsrated by rarsoving tietutoff porionsstdle shell plate
..and the new split plates 3. Thus, with utilizing this gaEE a tool such as aé:ord isbinserted, tasks are

£ & 1 to be

* performed? BPthelworkers c&H et iratd ouf ofth ate portion

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 pessible to shorten an
cperation 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.

[0048] Since the cylindrical shell plate portion 2 is
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interior of the shell plate through the gap. Thus, it is possible to increase workability. [0052]The holes
37 are formed to pass through from the inner side to the outer side of the cylindrical shell plate portion
2, the holes serving as marks to determine the cut-off positions for removing the cut-off portions of the
shell plate. Therefore, after the marking lines are drawn corresponding to the positions of the internal
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 8%ra prélifinaflemantRicidred ard @ nipbramy hseembled o the dylifdrical shell plate
ortion in the plant for confirmation, the new split plates.are conveye t onstryction site where
i roplacENs t451s parOhAAL TREreTTo TAbok of I TuplotChaCA Tk o e S

the replac&mm performe abor of the replacement task at the site is reduced, so
that it is possible tg shorten the canstruction:period: L0053 Fhe trolley:heapn45 isrevided over the

entire circumference in the circumferential direction of the cylindrical shell plate portion 2, and the
members 3iucimasithe sutzoff pertiansddfeie shell pdte bmddke newnesplit plates<Eareesmoved in the
circumferential direction of the cylindrical shell plate portion 2 with using this trolley

handling is easily performed, construction space 1s small,

and the number of required workers can be reduced, so that

it is possible to improve work safety.

Unlike the repair with the lining 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, i1t 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
split into a plurality of sections in the cilrcumferential
direction. Therefore, since the new split plates 3 can be
formed intc the same shape, 1t ig 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 egually 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 required 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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beam 45. Therefore, 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 the periphery of
the cylindrical shell plate portion 2, it is possible to safely and easily move the members such as the

new split plates 3 to the trolley station and the range in the circumferential direction with using the
trolley beam 45. It should 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 come close to the periphery of the cylindrical shell plate portion 2 and the range in the
circumferénitis¥diréstich-iiwkieR the crane or the like cannot be used is about two third of the entire
circumfer Ces éﬁis rang_ela}rgg tQE ,é[r_ocljl% beamﬁ%g [ﬁ%a%ge Pg]%vi%%% 1[90%41]&5@0&@ be poted that in

. r?Ol”
the above embodiment, in"a case where there is a large reduced portion due to severe progress of

corrosion gf the:gylindrical.shell plalenostion 2 tethe replaseds esinforciag mermbersiare preferably
provided. As the reinforcing members, for example as shown in Fig. 21, before removing the
cut-off portions lof theydHelbplatsfromithe ytindrical shelt prate poitioh ZWeformaticifipreventing
reinforcing members 61 are respectively attached qver the entire circ,umfﬁrence of t[ﬂg
P

uter surfaces
of the shelf PrstE 2%n HPupEat aatibiver [SEES irthehicihfy BEfhe cyfindrical she ﬁ?

ate portion 2 by
welding. By prowiding e defarmation,pieveqting geipiprcipg embers,6l, whien iheeut:off portions of

the shell plate are removed from the cylindrical shell plate portion 2 so as to form the openings 6, or
the new split platgs 3-arewelded -defesmation: irerass sectiens ot the portiens okthe shell plate 1 in
the vicinity of this cylindrical shell plate portion 2 can be prevented, so that it is possible to maintain a
cylindrical shape {pétedtuircia)eAftacthetcylindricalished iate gorticii2$s mad® a new cylindrical

member, the deformation preventing reinforcing members 61 are.detached fro e shell plate 1. The
i deformatiﬁe%miﬁqa%%i@n%%e$§Jéi%&g\]ﬁe reptia Q}EEC% on g”%:hre

e for example made of s apéd steel such as

H-section steel. The deformatian preendng felnfolcing membese,Ghiare forgrample wound around

the entire circumference of the outer surfaces of the shell plate 1 and fixed by welding or the like. The
deformatiog-prengnting: einfoscisg mamberscol miay beprovidée: on one dfitheloater surfaces of the
shell plate on the upper or lower side in the vicinity of the cylindrical shell plate portion 2.

circumferential direction of the new split plates is the

same, and the openings 6 hafe the same size. Thereiore,

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 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 5

generated by removing the cut-off porticns of the shell

plate and the new split plates 3. Thus, with utilizing

this gap, a tool such as a cord iz inserted, tasks are

performed, or the workers can get in and out of the
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[0055]Before removing the cut-off portions of the shell plate from the cylindrical shell plate portion 2, a
plurality of replaced portion reinforcing members 63 extending in the vertical direction on an outer
surface of the cylindrical shell plate portion 2 is attached by welding so as to be spaced form each
other in the circumferential direction. By providing the replaced portion reinforcing members 63, even
in a case where the strength is largely reduced due to corrosion and the like in the cylindrical shell
plate portion 2, enough strength is kept, and the cut-off portions of the shell plate can be removed from
the cylindrical shell plate portion 2 so as to form the openingg 6. When thﬁ Cut-offtpo:{tsions of the shell

plate are FeMGVeEPfroRthe v lifidfical shef pfate Porith 2 So%stdRorm the Opehings s, the replaced

portion reinforcing,member 63 géewgyg%grom  cylindrical shell plate portion 2 together with the
cut-off poﬁl%?\%%? Ye sﬁeljr%%tg in a state t a%thegsgplaced portion reinforcing members are attached

to the cut-pffpartions of the shelbplate)s The replacedportion reinfercing mephbeis@8 can be for
example made of shaped steel such as the H-section steel. The replaced portion reinforcing members
63 are fortexample fixed toithe outeh surface of thecsylindricaisshel biatd portidn 2K welding or the
like. Only one replaced portion reinforcin%nmember 63 may be pr vided. Alte nat}i_[\{eIL}/é in a case where

a plurality ¥ #& réiftaced Bortion Tefforcing meribets $358 pIPov%eSd,tiﬁe C}gé]gge& portion reinforcing
members g@’ noLhe pecessarily, equally spaced from gach other: The replaced pagiangeinforcing

members 63 may be provided not only in the up and down direction but in other directions such as the
oblique dirggtionne11 Hishesld bemeted that jn kit 24, réferemceknungerhl 65 dlemotes the foothold.

[0056]In the above embodiment, the two facing parts

drawn corresponding to the positions of the internal
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 ocuter side of the
cylindzicél 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 is reduced, so that it is
possible to shorten the construction period.

[0053] 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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located in the circumferential direction of the cylindrical shell plate portion 2 are successively replaced
with the new split plates 3. However, instead, two parts other than the two facing parts.located 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. 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 af@ e aftachriieht e répited "Fthet Sthréé BF more Paftswhigh 2fEH6t equally

spaced from eagh other. are cut offand remaved. the,new partial shell plalgs agg atached to the

openings gengra?ecf l%f/: fhe reemovéi,lgnd thie removal and the attachment may be repeated.

Alternatively .ene-part i thescircuaferential digaction-afsthe aylindrical sbell plate pexion 2 is cut off
and removed, the new partial shell plate is attached to the opening generated by the removal, and the
removal anditise aftackment may hesrepebtedy Asfdesetibed above linsa caseewherel thesopenings are
formed in one or plural parts in the circumferential direction of the cylindrical shell plate portion 2, the

number, th& pbitibn Zand-the'Siz& BF feCdserifgs Are" deteMfhetfsoray ' Maithiitthe strength
preventingil%gr&g%mgti%%%;dadgn% e ofthe cylindrical shell plate portion 2 af the.time of forming the

openings In"the above embodiment, the new split plate 3'is formed into a shape of the partial
shell platesahtained in acaseavheredhisicylindrcal shell:ptaie portion 2 is equallyssplit inta a plurality of
sections in the circumferential direction. However, instead, the new split plate may be formed into not
the shapewgjiafly spkt but alglamalipeefpdrtial shéll piates Having differént-$izd in-fhfe circumferential

direction. It should be noted that the partial shell plate is preferably formed gy splitting the cylindrical
' shell plate gottior 2 iRfeeat 1éastH80r ?eecti%ﬁgYﬁ‘#?edcif’éhrﬁfé?eﬁ%%jiré&iéz -~

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 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 reinfeorcing members, for example as shown 1n
Fig. 21, before removing the cut-off portions of 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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[0058]In the above embodiment, the opening 6 is formed next to the already-attached new split plate
3, and then the next new split plate 3 is attached. However, instead, the opening 6 may be formed so
as to be spaced from the already-attached new split plate 3, and then the new split plate 3 may be
attached. [0059]In the above embodiment, the size in the circumferential direction of the opening 6 to
be formed is set to be larger than the size in the circumferential direction of the new split plate 3 to be
attached. However, the size of the opening may be the substantially same as the size of the new split
plate, and the new split plate may be attached. [0060]In the above embodiment, the material and the

like Okf) the TeWESplit PldiES é{r%@iﬁﬁl%h’t&%e%&fﬁnﬁﬁéﬁ%ﬁﬁ%e%?%n 51AbMever, other materials

periommed o 3 e AL G L hev: Soh A B3 (a corremionTesiance and he fike may be

enhancedyyeventing reinforcing members 61, when the cut-off
portions of the shell plate are removed from the
cylindrical shell plate portion 2 so as to form the
openings 6, or the new split plates 3 are welded,
deformation in cross sections of the portions of the shell
plate 1 in the vicinity of this cylindrical shell plate
portion 2 can be prevented, so that i1t 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 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 2.
[0055] Before removing the cut-off portions of the
shell plate from the cylindrical shell plate portion 2, a
plurality of replaced portion reinforcing members 63
extending in the vertical direction on an outer surface of

the cylindrical shell plate portion 2 is attached by
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[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 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 replacett ICHirds 10 Asmetfodosf parfiamrreldtacing adheft piaté of & vétfical-type tower or vessel in

a state where the tower or .ve]s_sel.stan(%s as itis,_the me%hlpgifor retg]I%CiQ% aq%yéiggrical shell plate

portion seRiNG A5 ofie PorioN of the SHell plate of the tower o the vessel wherein  the cylindrical

shell plate portion tp be replaced ig;patialy cut eftand yemoyed in thescircumaferentiak direction, a new

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

attachment are repeated, sethat the cyihdricdl shell glatequortios isreplaced; aadl 1 ke
in the cylindrical shell plate portion 2, enough strength
is kept, and the cut-off portions of the shell plate can be
removed from the cylindrical shell plate portion 2 so as to
form the openings 6. When the cut-off portions of the
shell plate are removed from the cylindrical shell plate
portion 2 so as to form the openings €, 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 re?laced
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
portion reinforcing members 63 are for example fixed to the
outer surface of the cylindrical shell plate portion 2z 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 ©3
is provided, the replaced portion reinforcing members may
not be necessarily equally 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 direction.

32



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, and a support ring
extending in the circumferential direction is attached to the new partial shell plate as a reinforcing
member. 2. The method of partially replacing a shell plate of a tower or a vessel according to claim 1,
wherein two facing parts located in the circumferential direction of the cylindrical shell plate portion
are partially cut off and removed, the new partial shell plates are attached to openings generated
by the removal, and
It should be noted that in Fig. 21, reference numeral
65 denotes the foothold.
[0056] In the above embodiment, the two facing parts
located in the circumferential direction of the cylindrical
shell plate portion 2 are successively replaced with the
new split plates 3. However, instead, two parts other than
the two facing parts located in the circumferential
direction of the cylindrical shell plate portion 2 are cut
off and removed, the new partiazl 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
remeved, 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 or more parts
which are not egually 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 1s 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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the removal and the attachment are repeated. 3. The method of partially replacing a shell plate of a
tower or a vessel according to any of claim 1 or claim 2, wherein 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. 4. The method of partially replacing a shell plate of a tower or a vessel according to
any of claims 1 to claim 3, wherein before fainting 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. 5. The method of pa ially replacing a shell plate of a tower or a vessel
according {6 8 or dhiftsSL fFcBilH 42 WHa?éih® mbétfgé fbi‘_f%%g e

fié opening, a replaced portion

reinforcing; member |3 attached to.the, cylindrical shelhplateportion.o - s on 2, the
number, the pesition, and the size of the openings are
determined so as to maintain the strength preventing
deformation and damage of the cylindrical shell plate
portion 2 at the time of forming the openings.
[00577 In the above embodiment, the new split plate 3
is formed into a shape of the partial shell plate obtained
in & 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 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.
100581 In the above embodiment, the opening 6 is
formed next to the already-attached new split plate 3, and
then the next new split plate 3 1s attached. However,
instead, the opening 6 may be formed sc as to be spacéd
from the already-attached new split plate 3, and then the
new split plate 3 may be attached.
[0059] In the above embodiment, the size in the
circumferential direction of the opening 6 to be formed is
set to be larger than the size in the circumferential

direction of the new split plate 3 to be attached. However,

34



6. The method of partially replacing a shell plate of a tower or a vessel according to any of claims 1 to
claim 5, 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. 7. The method of partially replacing a shell plate of a tower or a vessel according to any of
claims 1 to claim 6, wherein after the new partial shell plates are manufactured and temporarily
assembled to a new cylindrical shell plate portion in a plant for confiimation, the new partial shell plates
are conveyed to a site where a replacement task is performed. S. The %ethod of partially replacing a

shell plateofa ﬁ)WéEr Gfa 9@@38%%56%%&‘?&%%? of BRIME 16 % Wheteih "% tdfley beam is
provided glong the cireymierential diregfion of the.cylindrical shell plate portian. angd:

may be attached.

{0060] In the above embodiment, the material and the
like of the new split plate 3 are similar to the
cylindrical shell plate portion 2. However, other
materials may be used as the new split plate 3, or clad
steel 1s 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
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.

[00e2] Tn 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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a member such as t_he new partial shell plate is moved in the circumferential direction of the cylindrical
shell plate portion with using the trolley beam.

Claims

1. & method of partially replacing a sheil plate of a
vertical-type tower or vessel in a state where the tower or
vessel stands as it is, the 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 dz.rmcr.mon,
a new partial shell glate is attached to an opening generabed
by the removal, and the removal and the attachment are repsated,
so that the cylin&rical shell plate portion i1s replaced, and

" the new partial shell plate is obtained in a case where

the cylindxical shell plate portion is substantially equally
' split into a plurality of sections in the circumferential
direction, and |

asuppcrtringextendingjxlthecircﬁmferentialdirection
ia attached to the new partial shell plate as a reinforcing
member.
2. The method of partially replacing a shell plate of a tower
or a vessel according to claim 1, wherein

twofacingpartslocatedjjlthecjxcumfeﬁentialdirection
of the cylindrical shell plate porticn are partiaily 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.
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3. The method of partially replacin§ a shell plate of a tower
or z vessel according to amy of claim 1 or claim 2, wherein
size in ti‘le cif;umferential direction of the opening is
larger than size in the circumferential direction of the new
partial ghell plate te be attached.
Z. The method of partially replacing a shell plate of a towér
or a vesgsel according to any of claims 1 to claim 3, wherein
h;éfbxe forming the opening, a deformation preventing
. reinforcing member is attached over the entire circumferenée
of the shellplate in the vicinity of thé cylindriﬁal shell plate
portion. |
5. The method of partially replatinQ a shell gla’t_é of a t'owei
or a vessel according to any of ciaims 1to ciaim-é; wheresin
before forming the oﬁvening, a replaced portion
reinforcing member is attached to the cylindrical shell plate
portion.
é. The method of partially replacing a ghell plate of a tower
or a vessel according teo any of claims 1 to claim 5, wherein
a hole is formed to Dass through' ff_om ﬁha inﬁer gide té
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.
7. The method of partially replacing a shell plate of a tower
or a vessel according to any of claims 1 to claim 6, wherein
after the new partial shell platéé are manufactured and
temporarily assembled to a new cylindrical shell plate portion |

in a plant for comfirmation, the new partial shell plates are
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conveyed to a site where a replacement task is performed.
8. The method of partially replacing a shell plate of a tower
or a vessel according to any of claims 1 to 7, wherein

a trblley.beam is.provided along the circumferential
directioﬁ oFf 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.
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