
DESCRIPTION  METHOD OF PARTIALLY REPLACING SHELL PLATE
OF TOWER OR VESSEL  Technical Field [0001] The present invention
relates to a method of  partially replacing a shell plate of a tower or a
vessel.  Background Art [0002] With a tower or a vessel such as an
atmospheric  distillation device of a petroleum refining apparatus and a
main distillation tower of a reduced-pressure distillation  apparatus, in a
case where one portion of a 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 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 is taken away  with
using the large-sized crane and then the cylindrical 1 shell plate portion to
be replaced is integrally taken away,  a new integral cylindrical shell plate
portion is attached,  



and then the taken upper shell is restored. [0003] There is also a stainless
plate lining method  of adhering, for example, a stainless steel thin plate of
2  to 3 mm to the entire circumference of an inner surface in  a corroded
and reduced portion of the shell plate by  welding. There is also a metal
spraying method of spraying  melted anti-corrosion metal particles such as
Hastelloy and  Inconel to the inner surface in the corroded and reduced
portion of the shell plate so as to form a porous anti- corrosion 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 like.
Moreover,  there is a need for entirely replacing the tower or the  vessel,
taking away the peripheral devices, or the like,  construction cost is
increased. Furthermore, a great risk 2 is caused in construction. [0005]
With the method of integrally taking away the  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, there is a problem that a cost- effectiveness performance is
low, no measure can be taken  against an excessively thin shell plate due
to progress of  corrosion, or the like. With the metal spraying method,
there is a problem  that the method only serves as an 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 situations, and an object  thereof is to provide a method of partially
replacing a  shell plate of a tower or a vessel, capable of partially 3
replacing the shell plate of the tower or the vessel in a  short construction
period at low construction cost. Means for Solving the Problems 



[0008] In order to achieve the above object, a method  of partially
replacing a shell plate of a tower or a vessel  according to claim 1 is a
method for replacing a  cylindrical shell plate portion serving as one
portion of  the shell plate of the tower or the vessel, wherein the
cylindrical shell plate portion to be replaced is partially  cut off and
removed in the circumferential direction, a new  partial shell plate is
attached to an opening generated by  the removal, and the removal and
the attachment are  repeated, so that the cylindrical shell plate portion is
replaced. [0009] In the invention according to claim 1, the  cylindrical shell
plate portion to be replaced is partially  cut off and removed in the
circumferential direction, the  new partial shell plate is attached to the
opening  generated by the removal, and the removal and the  attachment
are repeated, so that the cylindrical shell  plate portion is replaced.
Therefore, it is possible to  replace the cylindrical shell plate portion in a
short  construction period at low construction cost. That is, the  cylindrical
shell plate portion to be replaced is partially  and successively changed
with the new partial shell plate  in the circumferential direction so as to be
made .a new 4 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  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 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  with a new member. Therefore, it is possible to
recover  mechanical strength of the tower or vessel, and largely  extend
the life thereof. [0010] With regard to the method of partially  replacing the
shell plate of the tower or the vessel  according to claim 2, in the invention
according to claim 1,  the new partial shell plate is obtained in a case
where the  cylindrical shell plate portion is substantially equally 5 split into
a plurality of sections in the circumferential  direction. The new partial shell
plate is obtained in a case  where the cylindrical shell 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] In the invention according to claim 2, since  the new
partial shell plate can be formed into the  substantially same shape, it is
possible to efficiently  perform manufacture and attachment tasks of the
new partial  shall plate. [0012] With regard to the method of partially
replacing the shell plate of the tower or the vessel  according to claim 3, in
the invention according to claim 1  or 2, 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] In the invention according to claim 3, the two  facing
parts located in the circumferential direction of  the cylindrical shell plate
portion are cut off and removed,  the new partial shell plates are
respectively attached to 6 the openings generated by the removal, and the
removal and  the attachment are repeated. Therefore, in a state that  both
the openings are generated, balance of a section  modulus in the
circumferential direction of the cylindrical  



shell plate portion is favorable, and strength can be  stabilized. [0014]
With regard to the method of partially  replacing the shell plate of the
tower or the vessel  according to claim 4, in the invention according to any
of  claims 1 to 3, size in the circumferential direction of the  opening is
larger than size in the circumferential  direction of the new partial shell
plate to be attached.  [0015] In the invention according to claim 4, a gap
can be provided in the circumferential direction of the  cylindrical shell
plate portion between the opening  generated by removing one part in the
circumferential  direction of the cylindrical shell plate portion and the  new
partial shell plate. Therefore, with using this gap, a  tool such as a cord is
inserted, tasks are performed, or  the workers can get in and out of an
interior of the shell  plate through the gap. Thus, it is possible to increase
workability. [0016] With regard to the method of partially  replacing the
shell plate of the tower or the vessel  according to claim 5, in the invention
according to any of  claims 1 to 4, before forming the opening, a
deformation  preventing reinforcing member is attached over the entire 7
circumference of the shell plate in the vicinity of the  cylindrical shell plate
portion. [0017] In the invention according to claim 5, the  deformation
preventing reinforcing member 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] With regard to the method of partially  replacing
the shell plate of the tower or the vessel  according to claim 6, in the
invention according to any of  claims 1 to 5, before forming the opening, a
replaced  portion reinforcing member is attached to the cylindrical  shell
plate portion. [0019] In the invention according to claim 6, the  replaced
portion reinforcing member is attached to the  cylindrical shell plate
portion. Therefore, even in a case  where the strength is largely reduced
due to corrosion and  the like in the cylindrical shell plate portion, enough
strength is kept, and one part in the circumferential  direction of the
cylindrical shell plate portion can be  removed. [0020] With regard to the
method of partially  replacing the shell plate of the tower or the vessel
according to claim 7, in the invention according to any of 8 claims 1 to 6, 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. 



[002'] in the invention according to claim 7, after a  marking line is drawn
corresponding to a position of an  internal component or the like on the
inner side of the  cylindrical shell plate portion, it is possible to easily  and
precisely draw a marking line for cut-off for forming  the opening on the
outer side of the cylindrical shell  plate portion with the hole serving as the
mark. [0022] With regard to the method of partially  replacing the shell
plate of the tower or the vessel  according to claim 8, in the invention
according to any of  claims 1 to 7, after the new partial shell plates are
manufactured and temporarily assembled to a new cylindrical  shell plate
portion in a plant for confirmation, the new  partial shell plates are
conveyed to a site where a  replacement task is performed. [0023] In the
invention according to claim 8, labor of  the replacement task at the site is
reduced, so that it is  possible to shorten the construction period. [0024]
With regard to the method of partially  replacing the shell plate of the
tower or the vessel  according to claim 9, in the invention according to any
of  claims 1 to 8, a trolley beam is provided along the  circumferential
direction of the cylindrical shell plate 9 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] In the invention according to claim 9, even in  a case where there is
a range in the circumferential  direction in which a crane or the like cannot
be used, such  as a case where other devices come close to a periphery
of  the cylindrical shell plate portion, it is possible to  safely and easily
move the member such as the new partial  shell plate to the range in the
circumferential direction  with using the trolley beam. Advantage of the
Invention [0026] According to the method of partially replacing  the shell
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 vessel in a short
construction  period at low construction cost. Brief Description of the
Drawings  [0027] Fig. 1 is a sectional view showing a method of  partially
replacing a shell plate of a main distillation  tower according to an
embodiment of the present invention,  the view showing a replacement
range of a cylindrical shell  plate portion. 10 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. 3 is 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. Fig. 4 is a perspective view showing the
task process  in the plant, the view showing a new split plate with a
nozzle to be manufactured in the plant. Fig. 5 is a perspective view
showing the task process  in the plant, the view showing a state that the
new split  plates are assembled and temporarily welded. Fig. 6 is a
perspective view showing the task process  in the plant, the view showing
a state that marking is  performed on the new split plates temporarily held
in a  cylindrical shape. Fig. 7 is a perspective view showing the task
process  in the plant, the view showing a state that the internal
components and the external components are attached to the  new split
plates temporarily held in a cylindrical shape. Fig. 8 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  li 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 cylindrical shell plate 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 guides are attached,
and  upper and lower parts of the cylindrical shell plate  portion are cut off
in an are shape so as to form an  opening to which the new split plate is
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  12 portion. Fig. 15 is a perspective
view showing the task  process at the construction site, the view showing
a state  that the new split plate is attached to the opening. 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 is a front view showing the
task process at  the construction site, the view showing the attachment
method of the new split plate with utilizing the trolley  beam. Fig. 19 is a
schematic plan view showing the task  process at the construction site,
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
portion reinforcing member are provided.  Description of Reference
Numerals [0028]  1: Shell 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 of the present  invention will
be described with reference to the drawings.  In this embodiment, the
present invention is applied  to a case where a shell plate of an
atmospheric distillation device of a petroleum refining apparatus or a
main distillation tower of a reduced-pressure distillation  apparatus is
partially replaced. [0030] In a method of partially replacing a shell  plate of
a main distillation tower according to this  embodiment, firstly, a portion of
the shell plate which is reduced due to corrosion or the like is examined so
as to  determine a range to be replaced. The main distillation  tower of the
present embodiment is a large-sized tower  (distillation tower) having a
cylindrical cross section, 14 and a diameter of the shell plate in a trunk
thereof is  about 4 to 10 m. As shown in Fig. 1, a cylindrical shell  plate
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
and fourteenth) step trays 11 are provided  on the lower surface side of
major beams 12 of a framed  structure, and odd-number (thirteenth and
fifteenth) trays  11 are provided on the upper surface side of the major
beams 12. [0031] In this method of partially replacing the shell  plate of
the main distillation tower, split plates formed  into a shape obtained in a
case where this cylindrical  shell plate portion 2 is equally split into a
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
portion 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 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 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 (c), 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 16 split
plate 3 with a nozzle, the nozzle 21 is welded to the  new split plate 3, so
that a welded part is inspected. It  should be noted that nozzle
deformation preventing members  29 for preventing deformation and
damage of the nozzle 21  due to contact between the nozzle 21 and other
members and  the like are attached in the vicinity of the nozzle 21.  [0033]
Next, 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 lift
lugs 27 for moving a  trolley are attached. It should be noted that as
shown in  Fig. 8, members (such as the tray support rings) are not
attached to connection portions of the new split plates 3  but attached at
the site. When the attachment of the internal and external  components is
finished, as shown in Fig. 9, the temporary  welding is removed, so that
the new split plates are 17 divided 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  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,
holes are respectively formed between the twelfth step tray 11 and the
thirteenth  step tray of the cylindrical shell plate portion 2, and  between
the twelfth step tray 11 and the thirteenth step  tray so as to provide exits
4. Tray floors 14, downcomers  15, and the like installed in the trays 11 in
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 18 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 moving already-cut
portions of  the shell plate and the new split plates 3 in a periphery  of the
cylindrical shell plate portion 2 are attached by  welding. The trolley beam
attachment clips 42 are attached  over the entire 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).  [00371 Next, as
shown in Figs. 12 and 13, a trolley  beam 45 is attached to the trolley
beam attachment clips 42,  so that the trolley beam 45 is provided over
the entire  circumference on the upper side of the cylindrical shell  plate
portion 2 along the circumferential direction (part  of the trolley beam 45 is
omitted in the figures).  Alternatively, cutter guides 46 are attached to the
cutter  guide clips 41. The cutter guides 46 are installed in a 19 cut-off
range where the upper and lower cut-off parts of  the cylindrical shell plate
portion 2 are cut off at once.  As the cut-off range is moved, attachment
positions are  moved in the circumferential direction. The major beams 12
are detached from the bolt bars, placed on the lower tray  11 (the eleventh
step tray 11) of the cylindrical shell  plate portion 2, and when openings
described later are  formed, conveyed to the exterior. 



[0038] Next, the openings for attaching the new split  plates 3 are formed.
The openings are provided at two  facing parts located in the
circumferential direction of  the cylindrical shell plate portion 2 (positioned
to be  symmetrical with respect to a point in a plan view) . That  is, as
shown in Figs. 12 and 13, firstly, at the two facing  part located in the
circumferential direction, the upper  and lower parts of the cylindrical shell
plate portion 2  are respectively cut off into an arc shape along the
circumferential direction with using the cutter guides 46.  Length of the
cut-off parts is set to be slightly longer on  the both sides than the width of
the new split plates 3 to  be attached to the openings. After that, as shown
in Fig.  14, the cylindrical shell plate portion is cut off in the  up and down
direction as if respectively connecting left  and right ends of the upper and
lower cut-off parts, so  that the two facing parts located in the
circumferential  direction of the cylindrical shell plate portion 2 are cut  out
into a square arc plate shape (a plate shape square in 20 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 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] After that, similarly and repeatedly, the  openings 6 are formed
at two facing parts located in the  circumferential direction of the cylindrical
shell plate  portion 2, and the new split plates 3 are attached to the
openings 6. The adjacent new split plates 3 are butt  jointed to each other
by welding. The formation of the  openings 6 and the attachment of the
new split plates 3 are  performed in the order shown by arrows and the
numbers in 21 Fig. 13 for example. That is, next to the two new split
plates 3 which are already attached so as to face each  other, two new
split plates are successively attached so as  to face each other in the
circumferential direction. When  the next new split plate 3 is attached next
to the already- attached new split plate 3, the next new split plate 3 is  butt
jointed to the already-attached new split plate 3 by  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 cylindrical shell  plate portion 2 is made a
new cylindrical shell plate  portion. It should be noted that new major
beams 12 are  attached to the bolt bars when the new split plates 3
serving as attachment parts of the major beams 12 are  attached. [0041] it
should be noted that when the formation of  the openings 6 and the
attachment of the new split plates 3  are performed so that portions to
which the conventional  (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
22 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 new major beams 12
preferably  function as the reinforcing members at the time of the
replacement task. [0042] An attachment method of the new split plates 3  



with utilizing the trolley beam 45 will now be described in  detail. As shown
in Figs. 17 and 18, a pair of gear trolleys  51 is horizontally movably
provided in the trolley beam 45,  and chain blocks 52 are respectively
attached to the gear  trolleys 51. For example, in a case where the next
new  split plate 3 is attached next to the already-attached new  split plate
3, the lift lugs 27 provided on an outer  surface of the new split plate 3 are
attached to the chain  blocks 52, so that the new split plate 3 is retained
by the  chain blocks 52. After that, the new split plate is moved  in front of
the opening 6 of the cylindrical shell plate  portion 2 by the gear trolleys 51
moving along the trolley  beam 45 and the chain blocks 52 capable of
moving the new  split plate 3 in the up and down direction. [0043]
Temporary welding tools 54 and 55 of a square  plate shape are provided
in the new split plate 3. The  temporary welding tools 54 are provided in
upper and lower  ends on the outer surface of new split plate 3 and side
23 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 in  the up and
down direction of the opening 6. [0044] As shown in Fig. 17, in order to fit
the new  split plate 3 moved to front of the opening 6 into the  opening 6, a
'Lower lift lug 27a of two lift lugs 27a and  27b provided on 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 24 adjacent to the already-attached new split
plate 3, the new  split plate 3 is temporarily welded to the portions of the
shell plate on the upper and lower sides of the cylindrical  shell plate
portion 2 and the already-attached split plate  3. After that, the new split
plate 3 is attached to the  opening 6 by permanent welding. [00451 After
the entire cylindrical shell plate  portion 2 is made the new cylindrical shell
plate portion  



with the new split plates 3, the trolley beam 45 and the  cutter guides 46
are detached, and then the trolley beam  clips 42 and the cutter guide
clips 41 are detached.  Alternatively, the movement lift lugs 27 and the
nozzle  deformation preventing members 29 attached to the new split
plates 3 are taken away. [0046] Next, as shown in Figs. 19 and 20, cutout
members 23a of the tray support rings are attached to the  connection
portions between the new split plates 3 by  welding. 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
original  positions. Then, the lagging material is provided around the new
cylindrical shell plate portion. Then, the foothold and the trolley station are
taken  25 away.  [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 the cylindrical
shell plate portion 2 to be replaced,  the replacement task can be
performed in a state that the  main distillation tower remains standing at
the site. Thus,  it is possible to shorten the construction period and
reduce the construction cost. Particularly, due to the  shortened
construction period, it is possible to shorten an  operation stoppage period
of the whole facilities and hence  reduce a loss in accordance with the
operation stoppage.  Since it is strongly desired that the operation
stoppage  period is shortened as much as possible in the field of a
petroleum refining apparatus and the like, this method of  replacing is
effective. [0048] Since the cylindrical shell plate portion 2 is  26 replaced
by the removal of the cut-off portions of the  shell plate serving as one part
of the cylindrical shell  plate portion 2 and the attachment of the new split
plates  3, members to be handled are not large-sized. Therefore,  handling
is easily performed, construction space is 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, it is
possible to recover  mechanical strength of the main distillation tower, and
largely extend the life thereof. (0049] The new split plates 3 are obtained
in a case  where the cylindrical shell plate portion 2 is equally  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  the circumferential direction of the new split plates 3
is 27 slightly different. [0050] The cut-off portions of the shell plate at the
two facing parts located in the circumferential direction  of the cylindrical
shell plate portion 2 are out off and  removed, the new split plates 3 are
respectively attached  to the openings 6 generated by the removal, and
the removal  and the attachment are repeated. Therefore, in a state  that
both the openings 6 are generated, balance of a  



section modulus in the circumferential direction of the  cylindrical shell
plate portion 2 is favorable, and  strength can be stabilized. Further, the
size in the  circumferential direction of the new split plates 3 is the  same,
and the openings 6 have the same size. Therefore,  the balance of the
section modulus in the circumferential  direction of the cylindrical shell
plate portion 2 is  further favorable. [0051] The size in the circumferential
direction of  the cut-off portions of the shell plate to be removed from  the
cylindrical shell plate portion 2 is set to be larger  than the size in the
circumferential direction of the new  split plates 3 to be attached.
Therefore, a gap can be  provided in the circumferential direction of the
cylindrical shell plate portion 2 between the openings 6  generated by
removing the cut-off portions of the shell  plate and the new split plates 3.
Thus, with utilizing  this gap, a tool such as a cord is inserted, tasks are
performed, or the workers can get in and out of the 28 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 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 29
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 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 reinforcing members, for example as shown in
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 30 sides in
the vicinity of the cylindrical shell plate  portion 2 by welding. By providing
the deformation  preventing 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 it is possible to  maintain a cylindrical
shape (perfect circle). After the  cylindrical shell plate portion 2 is made a
new cylindrical  member, the deformation preventing reinforcing members
61  are detached from the shell plate 1. The deformation  preventing
reinforcing members 61 can be for example made  of shaped steel such
as H-section steel. The deformation  preventing reinforcing members 61
are for example wound  around the entire circumference of the outer
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 31 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
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 6, the replaced  portion reinforcing members 63 are
removed from the  cylindrical shell plate portion 2 together with the cut-off
portions of the shell plate (in a state that the replaced  portion reinforcing
members are attached to the cut-off  portions of the shell plate). The
replaced portion  reinforcing members 63 can be for example made of the
shaped steel such as the H-section steel. The replaced  portion reinforcing
members 63 are for example fixed to the  outer surface of the cylindrical
shell plate portion 2 by  welding or the like. Only one replaced portion
reinforcing  member 63 may be provided. Alternatively, in a case where  a
plurality of the replaced portion reinforcing members 63  is provided, the
replaced portion reinforcing members may  not be necessarily 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 oblique direction. 32 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 partial shell plates are attached  to the openings
generated by the removal, and the removal  and the attachment may be
repeated. Alternatively, three or more parts which are equally  spaced
from each other in the circumferential direction of  the cylindrical shell
plate portion 2 are cut off and  removed, the new partial shell plates are
attached to the  openings generated by the removal, and the removal and
the  attachment may be repeated. Further, three or more parts  which are
not equally spaced from each other are cut off  and removed, the new
partial shell plates are attached to  the openings generated by the
removal, and the removal and  the attachment may be repeated.
Alternatively, one part in the circumferential  direction of the cylindrical
shell plate portion 2 is cut  off and removed, the new partial shell plate is
attached to  the opening generated by the removal, and the removal and
the attachment may be repeated. As described above, in a case where
the openings are  33 formed in one or plural parts in the circumferential
direction of the cylindrical shell plate portion 2, the  number, the position,
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. [0057] In the above
embodiment, the new split plate 3  is formed into a shape of the partial
shell plate obtained  



in a case where this cylindrical shell plate portion 2 is  equally split into a
plurality of sections in the circumferential direction. However, instead, the
new split  plate may be formed into not the shape equally split but a
plurality of partial shell plates having different size in  the circumferential
direction. It should be noted that the  partial shell plate is preferably
formed by splitting the  cylindrical shell plate portion 2 into at least four
sections in the circumferential direction. [0058] In 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,
34 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 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 is used as the new
split plate 3 or lining or the  



like is performed on an inner surface of the new split  plate 3, so that
corrosion resistance and the like may be  enhanced. [0061] In the above
embodiment, the exits 4 are  provided so that the internal components in
the tower are  conveyed to the exterior. However, the exits are not
provided so that the internal components may be conveyed  from the
opening 6, or the like. [0062] In the above embodiment, the present
invention  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.
35 CLAIMS  1. A method of partially replacing a shell plate of a tower or a
vessel, 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 replaced. 2. The method of partially replacing a shell plate
of  a tower or a vessel according to claim 1, wherein the new partial shell
plate is obtained in a case  where the cylindrical shell plate portion is
substantially  equally split into a plurality of sections in the  circumferential
direction. 3. The method of partially replacing a shell plate of  a tower or a
vessel according to claim 1 or 2, wherein two facing parts located in the
circumferential  direction of the 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. 4. The method of partially replacing a shell plate of  36 a tower
or a vessel according to any of claims 1 to 3,  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. 5.
The method of partially replacing a shell plate of  a tower or a vessel
according to any of claims 1 to 4,  wherein before forming the opening, a
deformation preventing  reinforcing member is attached over the entire  



circumference of the shell plate in the vicinity of the  cylindrical shell plate
portion. 6. The method of partially replacing a shell plate of  a tower or a
vessel according to any of claims 1 to 5,  wherein before forming the
opening, a replaced portion  reinforcing member is attached to the
cylindrical shell  plate portion. 7. The method of partially replacing a shell
plate of  a tower or a vessel according to any of claims 1 to 6,  wherein a
hole is formed to pass through from the inner side  to the outer side of the
cylindrical shell plate portion,  the hole serving as a mark to determine a
cut-off position  for forming the opening. 8. The method of partially
replacing a shell plate of  a tower or a vessel according to any of claims 1
to 7, 37 wherein  after the new partial shell plates are manufactured and
temporarily assembled to a new cylindrical shell plate  portion in a plant
for confirmation, the new partial shell  plates are conveyed to a site where
a replacement task is  performed. 9 The method of partially replacing a
shell plate of  a tower or a vessel according to any of claims 1 to 8,
wherein a trolley beam is provided along the circumferential  



direction of the cylindrical shell plate portion, and a member such as the
new partial shell plate is moved  in the circumferential direction of the
cylindrical shell  plate portion with using the trolley beam. 38 


