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DESCRIPTION

PIPE DIAGNOSIS HISTORY DISPLAY APPARATUS, PIPE DIA®SIS HISTORY
DISPLAY METHOD, AND PIPE DIAGNOSIS HISTORY DISPLAPROGRAM

Technical Field

[0001] The present invention relates to a pipemtags history display apparatus, a pipe
diagnosis history display method, and a pipe diagrustory display program that can be
used to display a diagnosis history or the likearding pipes laid in a plant.

Background Art

[0002] Pipes for circulating various kinds of fleidhat are to be used in operation of
plants such as petrochemical plants and thermaépplants are laid on the premises of
the plants. If a pipe is damaged, the fluid carfioet, and not only the operation of a plant
is hindered, but also the leakage of the fluid roayse damage to employees and the
environment around the plant. In order to prevemhsa situation, regular or irregular
diagnosis is performed on the pipes laid in thetpla

[0003] In general, various kinds of fluids are usedperation of a plant, and such fluids
need to be used in various places in the planteftie, a large number of pipes are laid in
the plant along a considerable extension distdndlis way, the number of pipes and the
extension distance are large, and accordingly igndsis history of the pipes can be a
considerable amount of information. Therefore,ah de said that how to efficiently
manage such diagnosis history information in aramiged state is an important issue in
plant management.

[0004] For example, in the information managemeystesn disclosed in JP 2008-
234483A (Patent Document 1), a large amount oftplaawing data is structured and
managed, and pieces of related drawing data aedito each other. Therefore, it is
possible to retrieve necessary relevant informédtiom a database when necessary.

Prior Art Documents
Patent Documents
[0005] Patent Document 1: JP2008-234483A

Summary of the Invention
Problems to be Solved by the Invention
[0006] However, with a technique such as that irefteDocument 1, while it is possible
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to associate a plurality of pieces of drawing dath each other, it is difficult to grasp the
relationship between the pipes laid in the horiaband vertical directions so as to spread
in three dimensions, all at once. In addition, stdifficult to simultaneously grasp
information regarding a defect discovered in araakown in a certain drawing and
information regarding a defect discovered in aa &nat is close to the aforementioned area
in the horizontal direction or the vertical directi

[0007] Therefore, there is a demand for realizingystem that makes it possible to
browse the distribution, in the horizontal direntiand the vertical direction, of defects
discovered in the pipes laid in a plant.

Means for Solving Problems

[0008] A pipe diagnosis history display apparatusoading to the present invention is a
pipe diagnosis history display apparatus that disgph diagnosis history of pipes that are
laid in a plant, the plant having a plurality opes laid in a horizontal direction and a
vertical direction, positions of the pipes in tlegihontal direction being specified based on
position indicators that are arranged in a lengibwdirection of the pipes, positions of the
pipes in the vertical direction being specifieddszhen tiers in which the pipes are laid, the
pipe diagnosis history display apparatus comprisindiagnosis information storage unit
that stores, for each of defects that have be@owvksed by an inspector based on a result
of a diagnosis performed by the inspector on thegidiagnosis information that includes
horizontal direction information that specifies @spion in the horizontal direction of a
point at which the defect has been discovered,amtical direction information that
specifies a position in the vertical direction of the point; a display unit that displays a list
that contains the horizontal direction informateaord the vertical direction information as
two axes, based on the diagnosis information; a control unit that generates the list; and an
input unit that receives an input operation frorasar, wherein the horizontal direction
information is specified based on the positioncathrs, the vertical direction information
Is specified based on the tiers, and a field sjgeciby a combination of the horizontal
direction information and the vertical directioridrmation in the list displays the number
of defects that have been discovered at a poiwifsggeby the combination.

[0009] A pipe diagnosis history display method adow to the present invention is a
pipe diagnosis history display method for displgyandiagnosis history of pipes that are
laid in a plant, the plant having a plurality opes laid in a horizontal direction and a
vertical direction, positions of the pipes in tlegihontal direction being specified based on
position indicators that are arranged in a lengibwdirection of the pipes, positions of the
pipes in the vertical direction being specifieddszhen tiers in which the pipes are laid, the
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pipe diagnosis history display method comprisindiagnosis information storage step of
storing, for each of defects that have been digeoMey an inspector based on a result of a
diagnosis performed by the inspector on the pigegnosis information that includes
horizontal direction information that specifies @spion in the horizontal direction of a
point at which the defect has been discovered,vamtical direction information that
specifies a position in the vertical direction of the point; a display step of causing a display
device to display a list that contains the horiabdirection information and the vertical
direction information as two axes, based on the diagnosis information; a control step of
generating the list; and an input step of receiving an input operation from a user, wherein

the horizontal direction information is specifiedsled on the position indicators, the
vertical direction information is specified based the tiers, and a field specified by a
combination of the horizontal direction informatiand the vertical direction information
in the list displays the number of defects thatehbeen discovered at a point specified by
the combination.

[0010] The pipe diagnosis history display prograrooading to the present invention is
a pipe diagnosis history display program for digiolg a diagnosis history of pipes that are
laid in a plant, the plant having a plurality opes laid in a horizontal direction and a
vertical direction, positions of the pipes in tlegihontal direction being specified based on
position indicators that are arranged in a lengtbwdirection of the pipes, positions of the
pipes in the vertical direction being specifieddzhen tiers in which the pipes are laid, the
pipe diagnosis history display program causing mpuger to execute: a diagnosis
information storage function of storing, for eachiefects that have been discovered by an
inspector based on a result of a diagnosis peribye¢he inspector on the pipes, diagnosis
information that includes horizontal direction infaation that specifies a position in the
horizontal direction of a point at which the deféas been discovered, and vertical
direction information that specifies a position in the vertical direction of the point; a display
function of causing a display device to displaysathat contains the horizontal direction
information and the vertical direction informati@as two axes, based on the diagnosis
information; a control function of generating the list; and an input receiving function of
receiving an input operation from a user, wherbi hiorizontal direction information is
specified based on the position indicators, théicadrdirection information is specified
based on the tiers, and a field specified by a coation of the horizontal direction
information and the vertical direction informatimnthe list displays the number of defects
that have been discovered at a point specifiethégdmbination.

[0011] With these configurations, the number okdés is displayed for each of the areas
divided in a horizontal direction and a verticakdtion using a predetermined method, on
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a list that three-dimensionally shows the positiohihe pipes laid in the plant. Therefore,
it is easy to grasp the distribution of the defacthe horizontal direction and the vertical
direction.

[0012] The following describes preferred embodireenf the present invention.
However, the scope of the present invention idinoted by the preferred embodiments
described below.

[0013] In one aspect of the pipe diagnosis histtisplay apparatus according to the
present invention, it is preferable that the diagmanformation further includes defect
information that specifies the content of the defeorresponding to the diagnosis
information, and the control unit extracts diageasiormation that includes at least one
type of defect information selected by a user thhoan input operation, to generate the list.
[0014] With this configuration, it is easy to grasige distribution in the horizontal
direction and the vertical direction for each contef the defects, and therefore it is easy
to estimate the cause of a defect and formulatessnent plan.

[0015] In one aspect of the pipe diagnosis histtisplay apparatus according to the
present invention, it is preferable that pipe das history display apparatus further
includes a pipe storage unit that stores a lay@agrdm for the pipes laid in the plant,
wherein, upon a field specified by a combinatiorth@ horizontal direction information
and the vertical direction information in the ling selected by the user through an input
operation, the layout diagram corresponding t@ttiet specified by the combination, and
defect point icons that are respectively associaiéitl the defects discovered in an area
corresponding to the layout diagram, are displdyethe display unit, instead of the list,
or displayed together therewith side by side, spldiyed so as to be superimposed thereon,
and each of the defect point icons is displaye@ gosition on the layout diagram
corresponding to a point specified by the combamatof the horizontal direction
information and the vertical direction informatiorcluded in the diagnosis information
associated with the defect point icon.

[0016] With this configuration, a layout diagramathshows the positions of the
discovered defects are displayed for the areasoraling to the field selected by the user.
Therefore, it is easy to grasp the distributiothef defects for the area in detail. That is to
say, it is easy to grasp defects in a wide aréagtise list, and grasp defects in a local area,
using the layout diagram, simultaneously.

[0017] In one aspect of the pipe diagnosis histtisplay apparatus according to the
present invention, it is preferable that each fielthe list is displayed in a mode in which
the number of defects displayed in the field caacsgp a classification corresponding
thereto from among predetermined classifications.
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[0018] With this configuration, it is easy to grasghether the number of defects
discovered in each of the areas divided in thezbatal direction and the vertical direction
is large or small.

[0019] Further features and advantages of the praseention will be further clarified
by the following description of exemplary and naniting embodiments with reference to
the drawings.

Brief Description of the Drawings
[0020] FIG. 1 is a configuration diagram for a pgliagnosis history display apparatus
according to an embodiment of the present invention

FIG. 2 is a diagram showing how pipes are laicbating to an embodiment of
the present invention.

FIG. 3 is a diagram showing diagnosis informatonording to an embodiment
of the present invention.

FIG. 4 is a diagram showing a pipe diagnosis hysissplay screen according to
an embodiment of the present invention.

FIG. 5 is an enlarged view of a detail window adoay to an embodiment of the
present invention.

FIG. 6 is a defect list screen according to anaimhent of the present invention.

FIG. 7 is a diagram showing a diagnosis infornmatdetail display screen
according to another embodiment of the presentiiwe.

Description of Embodiments

[0021] Embodiments of a pipe diagnosis history ldigpapparatus, a pipe diagnosis
history display method, and a pipe diagnosis hysthsplay program according to the

present invention will be described with referetacthe drawings. The following describes
an example in which the history of diagnoses perémt on a pipe group 2 (pipes 21) laid
on the premises of a plant P such as a petrochepiar@ or a thermal power plant is

displayed by a pipe diagnosis history display amjogr 1 according to the present
embodiment, using a pipe diagnosis history disptesthod according to the present
embodiment. Note that a pipe diagnosis historylaysprogram according to the present
embodiment is installed in the pipe diagnosis mystlisplay apparatus 1.

[0022] When the entire petrochemical plant or tredrpower plant is regarded as a one
important asset, the pipe diagnosis history displagaratus, the pipe diagnosis history
display method, and the pipe diagnosis historylaysprogram according to the present
embodiment are each applicable as an asset mangigeetdod.
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Apparatus Configuration and System Configuration

[0023] First, the pipe diagnosis history displaypa@atus 1 according to the present
embodiment and the pipe group 2 that is a diagsosigct will be described. As shown in
FIG. 1, the pipe diagnosis history display appardtaccording to the present embodiment
includes a server apparatus 11 and a portablertali2 that are configured to be able to
communicate with each other. An inspector inspeat®us parts of the pipe group 2 that
includes a large number of pipes 21 laid on thengwes of the plant P, and inputs the
discovered defect to the portable terminal 12. Eteilgformation input to the portable
terminal 12 is transmitted to the server apparatuand is stored therein.

[0024] As shown in FIG. 2, the pipes 21 are laidha state of being supported by a
plurality of racks 22 provided in the lengthwiseedtion of the pipes 21 so as to be separate
from each other. The racks 22 each have a widtharhorizontal direction that is larger
than the diameter of the pipes 21, and can re@plarality of pipes 21 arranged in the
horizontal direction. The racks 22 have a pluralitsiers arranged in the vertical direction,
and the plurality of pipes 21 can be received thed the plurality of tiers. That is to say,
in order to effectively use the premises, the p#ieare laid in the horizontal direction and
the vertical direction in a centralized manner.

[0025] Specific parts of the pipes 21 in the plBnare specified by pipe names 2la
(examples of the position indicators) respectiadgigned to the pipes 21, rack numbers
22a (examples of the position indicators) respebtiassigned to the racks 22, and tier
numbers 22b respectively assigned to the tieradh ef the racks 22. For example, the
part assigned a reference sign Ex1 in FIG. 2 isipeé by the pieces of information
indicating “pipe number 517, “immediately above k&@4”, and “tier 2F”. Similarly, the
part assigned a reference sign Ex2 in FIG. 2 isipe by the pieces of information
indicating “pipe number 61", “between rack 34 aadkr35”, and “tier 1F".

[0026] As shown in FIG. 1, the pipe diagnosis higtdisplay apparatus 1 includes the
server apparatus 11 and the portable terminal A2.s€rver apparatus 11 includes a pipe
storage unit 11a, a diagnosis information storagieldb, and a server communication unit
11c. The portable terminal 12 includes a contrdl 1@a, a touch panel 12b (an example of
the display unit and the input unit), and a terrmgwmmunication unit 12c. The server
apparatus 11 and the portable terminal 12 are gunaftl to be able to communicate with
each other via the server communication unit 18dlaa terminal communication unit 12c.
Known methods such as wired LAN communication, lese LAN communication,
communication through a mobile phone network, asdrounication through a satellite
can be used for such communication. Howeverpgteerable to use a method with which
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wireless communication is available because sunbkthod improves convenience.

[0027] The pipe storage unit 11a stores a layagrdim 31 for pipes 21, for each part of
the pipe group 2. The portable terminal 12 canivedbe layout diagram 31 from the server
apparatus 11 and display it on the touch panel 12b.

[0028] The diagnosis information storage unit lfidres diagnosis information 32 for
each of the defects that have been discoveredebingipector, based on the result of the
diagnosis performed by a diagnostician on the gipep 2. The diagnosis information 32
includes a point information 321 that specifies ltheation of a defect discovered by the
inspector in the pipes 21, defect information 32 specifies the details of the defect, and
treatment information 323 that specifies the sbatbe treatment given to the defect.
[0029] The point information 321 is specified usiiigaddition to an area hame in the
plant P of the point at which the defect has besroslered, a pipe name 21a (an example
of the horizontal direction information), a racknmoer 22a (an example of the horizontal
direction information), and a tier number 22b (atareple of the vertical direction
information). For example, the diagnosis informatg®2 according to the example shown
in FIG. 3 includes point information 321 that isesfiied by pieces of information
indicating “area 13-05”", “pipe number 517, “rack”34nd “tier 3F”, and indicates that the
defect has been discovered at the point.

[0030] The defect information 322 specifies thecdpe content of the defect. For
example, the diagnosis information 32 accordingpgoexample shown in FIG. 3 includes
defect information 322 indicating that the specdantent of the defect is “corrosion A”.
This example employs a configuration with which thet that the type of the defect is
corrosion, and the fact that the corrosion is diaslsinto “corrosion A”, which has the
highest degree of three degrees of corrosion, nataetrosion A”, “corrosion B”, and
“corrosion C” are stored as the defect informaB@2. The defect information 322 may
also include, in addition to the specific contehthe defect, the date and time when the
defect was discovered (discovery date), the nartteeohspector who discovered the defect
(discoverer), a photo of the defect part, the sfzbe defect part, the fluid flowing through
the pipe where the defect was discovered, an ols@mvmemo regarding the defect part,
and so on.

[0031] The treatment information 323 includes pgeakinformation corresponding to all
the treatments that are to be carried out from wherdefect was discovered to when the
final treatment, and classified into treatment esagrirst, a piece of treatment information
323 corresponding to a treatment carried out beferéreatment most recently carried out
of the treatments that have been completed aresifobals as completed treatment
information 323a. Note that, in this specificatitme treatment most recently carried out is
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referred to as the most recent treatment. Secopigcag of treatment information 323
corresponding to the most recent treatment is iGkdsas most recent treatment
information 323b. Third, a piece of treatment infiation 323 corresponding to the
treatment to be carried out next in the currentasion is classified as awaited treatment
information 323c. Note that, in this specificatitimg treatment to be carried out next in the
current situation is referred to as the awaitedtinent. Fourth, a piece of treatment
information 323 corresponding to a treatment thabibe carried out after the awaited
treatment is classified as scheduled treatmentrirdton 323d. For example, in the case
of the diagnosis information 32 according to thamegle shown in FIG. 3, the pieces of
treatment information 323 are classified into tivet fstage to the seventh stage. The
treatments in the first stage and the second stageed out in the past are classified as
completed treatment information 323a, the treatnmethie third stage most recently carried
out is classified as most recent treatment infolona823b, the treatment in the fourth stage
that is to be carried out next is classified asi@aatreatment information 323c, and
treatments in the fifth stage to the seventh stiagieare to be carried out in the future are
classified as scheduled treatment information 323d.

[0032] The control unit 12a controls the contenb#odisplayed on the touch panel 12b
based on the layout diagram 31 received from thees@pparatus 11 and the diagnosis
information 32. The touch panel 12b is configuredé able to display a display screen
that is based on at least either the layout diaggarar the diagnosis information 32, and
receive input operation from a user. The specdittent to be displayed on the touch panel
12b will be described later.

[0033] The inspector diagnoses the presence onebs# a defect in each of the pipes
21 belonging to the pipe group 2 through visugb@tsion or another method. If a defect is
discovered, the inspector uses the touch panebliBput point information 321 regarding
the location in which the defect is discovered, datect information 322 regarding the
defect. The point information 321 and defect infation 322 thus input are transmitted to
the server apparatus 11, and are stored in thaahaginformation storage unit 11b.

Pipe Diagnosis History Display Screen

[0034] Next, a pipe diagnosis history display sord® of the display screens to be
displayed on the touch panel 12b will be descriBsdshown in FIG. 4, the pipe diagnosis
history display screen 40 includes a layout diagdisplay portion 41 that displays the
layout diagram 31, an area information displayiparéd2 that displays information that
specifies the position of the layout diagram 31tha plant P, displayed on the layout
diagram display portion 41, and a detail windowtl#& shows the defect information 322
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and the treatment information 323.

[0035] The layout diagram display portion 41 diggldgor each of the defects discovered
in the area shown in the layout diagram 31, a dgfeinit icon 44 that is associated with
the diagnosis information 32 regarding the detegether with the layout diagram 31. The
position where the defect point icon 44 is to tepldiyed is determined based on the point
information 321 included in the diagnosis inforratB2 associated with the defect point
icon 44. That is to say, it is possible to gragppbsition of the defect in the actual pipes
21 by seeing the position of the displayed defesttpcon 44 on the layout diagram 31.
[0036] The defect point icon 44 is displayed iffetént colors depending on the content
of the defect specified by the defect informati@2 $cluded in the diagnosis information
32 associated with the defect point icon 44. Fange, the defect point icon 44 associated
with the diagnosis information 32 that include tthefect information 322 indicating
“corrosion A” is displayed in the color red. Sinlia “corrosion B” is displayed in the color
orange, and “corrosion C” is displayed in the cglelfow. That is to say, the defect point
icon 44 is displayed in a mode in which the def@tht icon 44 can specify the content of
the defect specified by the defect information B2Ruded in the diagnosis information 32
associated with the defect point icon 44. With sadonfiguration, it is possible to easily
specify the point at which a defect with a high réegof importance and urgency was
discovered.

[0037] Furthermore, the defect point icon 44 ipliged in a mode in which the defect
point icon 44 includes a number that indicates stagie of the most recent treatment
specified by the most recent treatment informat828b included in the diagnosis
information 32 associated with the defect poinhidd. In the example shown in FIG. 4, a
defect point icon 44a indicating that the most netesatment is a treatment in the second
stage, and a defect point icon 44b indicatingttiaimost recent treatment is a treatment in
the fourth stage, are displayed. That is to sa&#fect point icon 44 is displayed in a mode
in which the defect pointicon 44 can specify ttage of the most recent treatment specified
by the most recent treatment information includadthe diagnosis information 32
associated with the defect point icon 44. With sadonfiguration, it is possible to grasp
the progress of the treatment for each defecgdrece.

[0038] The area information display portion 42 ud#s a layout diagram number display
portion 42a, a plant map display portion 42b, anaick diagram display portion 42c.
[0039] The layout diagram number display portiora 4splays pieces of information
that are to be used by the administrator of thetgtato specify the position in the layout
diagram 31 in the plant P displayed in the layaaghm display portion 41, such as a
diagram number, a page number, and a rack nunmbaddition, if information specifying
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a layout diagram 31 that is different from the latydiagram 31 displayed in the layout
diagram display portion 41 is input to the dispfasids that display these pieces of
information, the layout diagram 31 displayed in ldygut diagram display portion 41 can
be changed to the layout diagram 31 specified byrtput information.

[0040] The plant map display portion 42b displaysraller scale map compared to the
layout map 31 displayed in the layout map displagtipn 41. Using such a map, the user
can visually understand the position of the aréiicated by the layout diagram 31 in the
plant P.

[0041] The rack diagram display portion 42c displayschematic view, the rack number
22a, and the tier number 22b of the rack 22 indudehe layout diagram 31 displayed in
the layout diagram display portion 41. The usere&asily grasp which tier of the rack 22
the area indicated by the layout diagram 31 istéatan, from the schematic view, the rack
number 22a, and the layer number 22b.

[0042] The detail window 43 associated with theedepoint icon 44 is displayed to show
the diagnosis information 32 corresponding to teed point icon 44 displayed in the
layout diagram display portion 41. As shown in FiGthe detail window 43 is divided in
three portions in the horizontal direction, anceatcal portion 43b thereof shows the most
recent treatment information 323b. A left portioBadshows the completed treatment
information 323a corresponding to the treatmentiedrout before the most recent
treatment, and a right portion 43c shows the adaiteatment information 323c
corresponding to the awaited treatment. That isap the detail window 43 shows the
pieces of treatment information 323 correspondingthe treatments in the three
consecutive stages in which the awaited treatnseloicated in the middle. FIG. 5 shows
an example in which, when the defect point iconfé4avhich the awaited treatment is the
treatment in the second stage is selected, thi wetdow 43 shows, from left to right, the
completed treatment information 323a corresponttirige treatment in the first stage, the
most recent treatment information 323b correspanttirthe treatment in the second stage,
and the awaited treatment information 323c corneding to the treatment in the third stage.
Also, the most recent treatment information 323Mighlighted in a thick frame, and
therefore it is easy for the user to grasp the nessgof the treatments. Note that the detail
window 43 may be configured such that the detaildew 43 associated with the defect
point icon 44 selected by the user through a taperation is displayed.

[0043] A piece of treatment information 323 to bewn in the detail window 43 can be
selected through an input operation by the usehdrexample shown in FIG. 5, when a
scroll bar 43d displayed at the bottom of the dleteidow 43 is slid to the right, the piece
of treatment information 323 corresponding to tleatinent in the stage higher than the
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shown piece of treatment information 323 is dispthgne after another. Conversely, when
the scroll bar 43d is slid to the left, the pie¢d¢reatment information 323 corresponding
to the treatment in the stage lower than the shoece of treatment information 323 is
displayed one after another. Here, no matter hevednoll bar 43d is operated, the pieces
of treatment information 323 to be shown in theatdlevindow 43 are the pieces of
treatment information 323 respectively correspogdia the treatments in the three
consecutive stages. This configuration enableagbeto check the treatments to be carried
out from the discovery of the defect associatetl tie selected defect point icon 44 to the
completion of the treatments, together with theeoid which the treatments should be
carried out.

[0044] The user can input various kinds of infonotin response to the pieces of
treatment information 323 shown in the detail wwdé3. For example, in a state where
the awaited treatment information 323c is showithi central portion 43b, if the user
selects an item included in the awaited treatnm@otmation 323c by touching it, the user
can input information related to the item. As autedor example, the user can input the
result of the awaited treatment that has beenechout, to update the diagnosis information
32 stored in the diagnosis information storage 1ttt

Defect List Screen

[0045] Next, a defect list screen 50 of the dis@ageens to be displayed on the touch
panel 12b will be described. The defect list scie@mcludes a defect list 51 (an example
of the list) and an extraction condition selecfpamtion 55.

[0046] As shown in FIG. 6, the defect list 51 isnh@d using two axes, namely a rack
number axis 52 and a tier axis 53, and a defecbeumlisplay fields 54 classified by the
items indicated by these two axes. The rack numdasare written in the fields of the
rack number axis 52 in order of the rack numbegs @8e number in every two fields, and
a vertical bar is written in each of the fieldsahich a rack number 22a is not written. The
tier numbers 22b are written in the fields of tiee &xis 53 in order of the tier numbers 22b.
[0047] Each of the defect number display fieldssbéws the number of the existing
defects discovered in the area specified by thie mamber 22a written in the field of the
rack number axis 52 located at the end on thesigét of the defect number display field
54 and the tier numbers 22b written in the fieldhaf tier axis 53 located at the end on the
upper side of the defect number display field 5a. €&ample, in the example shown in
FIG. 6, a defect number display field 54a showsttlia defects were discovered at a point
that is in “tier 2F” and is “immediately above ra@&’. Similarly, a defect number display
fields 54b shows that six defects were discoveted@oint that is “between rack 41 and
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rack 42” and is in “tier 3F”. With such a configticm, the distribution of defects can be
grasped three-dimensionally. Therefore, it is éaggrmulate an efficient repair plan, such
as a plan to repair adjacent defects all at omcaddition, when defects are concentrated
in a plurality of defect number display fields b4t are adjacent to each other, it is possible
to recognize that a cause of the defects is likelpe present in the vicinity of a point
specified by these defect number display fieldstbd,cause being specific to the point.
Examples of such a cause of defects include ttighfatthe point is likely to be affected
by wind and rain, and the fact that the pointksliy to be affected by equipment installed
in the vicinity of the point. As described aboveg defect list 51 provides the user with
information that can be used to estimate the catisedefect, and therefore the user can
easily take effective measures.

[0048] In addition, each defect number displaydfigl is colored with a different color
according to the value of the number of defectglaj®d in the defect number display field
54. For example, in the example shown in FIG.dd§ in which the number of defects is
zero are colored white, fields in which the numtifedtefects is one or two are colored blue,
fields in which the number of defects is threeixcase colored yellow, and fields in which
the number of defects is seven or greater areeml@d. That is to say, each of the defect
number display fields 54 is displayed in a modelimch the number of defects displayed
in the defect number display field 54 can spedify tlassification corresponding thereto
from among predetermined classifications.

[0049] Upon the user specifying an extraction cbodiby operating the extraction
condition selection portion 55 (an example of thput operation), the control unit 12a
generates a defect list 51 that only gathers defbet match the specified condition, and
displays it on the touch panel 12b. Examples o sxtraction conditions include an area
classification in the plant P, the layout stateifse diameter, a heat retention state, etc.) of
a pipe 21, a piece of defect information 322, agief treatment information 323, and so
on. With such a configuration, for example, it & to grasp the distribution of defects
with a high degree of urgency, and it is easy torpize treatments.

[0050] Note that the content to be displayed orpipe diagnosis history display screen
40 and the contents to be displayed on the dagtadreen 50 can be interchanged with
each other. The present embodiment is configurel that, upon the user performing an
input operation to select a specific defect nunalgplay field 54 on the defect list screen
50, the pipe diagnosis history display screen 4@he area corresponding to the selected
defect number display fields 54 is displayed, reiplgthe defect list screen 50. The present
embodiment is also configured such that a tramsite;m be made from the pipe diagnosis
history display screen 40 to the defect list scfg@rihat includes the area shown in the
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layout diagram 31 displayed on the pipe diagnosi®ity display screen 40, via a menu

screen (not shown). That is to say, the presenbdimignt is configured to be able to switch
between the pipe diagnosis history display scréenwhich is suitable for grasping the

details of the defects discovered in a specifiaaaad the defect list screen 50, which is
suitable for grasping the distribution of the déden a larger area. Therefore, it is easy to
comprehensively grasp the defects discovered iplte P in detail.

Other Embodiments

[0051] The following describes other embodimentsa gdipe diagnosis history display
apparatus, a pipe diagnosis history display methnd,a pipe diagnosis history display
program according to the present invention witlenerfice to the drawings. Note that the
configurations disclosed in the following embodirtsecan be applied in combination with
the configurations disclosed in other embodimest®rag as no contradiction arises.
[0052] The above embodiment describes, as an exam@onfiguration with which, in
the initial state of the detail window 43, the cdeted treatment information 323a is shown
in the left portion 43a, the most recent treatnirgioirmation 323b is shown on the central
portion 43b, and the awaited treatment informaBa8c is shown in the right portion 43c.
However, the present invention is not limited tolsa configuration, and it is possible to
employ a configuration with which the defect infation 322 included in the diagnosis
information 32 associated with the defect poinhidd is displayed in the left portion 43a
instead of the completed treatment information 3@Baogether with the completed
treatment information 323a side by side. With saatonfiguration, it is possible to list
information regarding the discovered defects amdttbatments to be carried out for the
defects, and therefore it is easy to grasp thectkefand the state of the treatment.

[0053] Also, in this case, it is possible to empéogonfiguration with which, even if the
scroll bar 43d is operated to change the treatinémimation 323 that is shown, the left
portion 43a invariably shows the defect informat8#2. With such a configuration, it is
possible to list information regarding the disc@ekedefects, the treatments that have been
carried out and the treatments to be carried authi defects, and therefore it is easy to
grasp the defects and the state of treatment.

[0054] The above embodiment describes, as an eramgbnfiguration with which the
most recent treatment information 323b is highkghtHowever, the present invention is
not limited to such a configuration. For examples ipossible to employ a configuration
with which any piece of defect information 322 watment information 323 selected by
the user performing an input operation.

[0055] The above embodiments including the othdyaaiments describe, as an example,
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a configuration with which the detail window 43 ds/ided into three portions in the
horizontal direction. However, the present invemi®not limited to such a configuration,
and the detail window 43 may be divided into twdaur or more portions, or may not be
divided. Also, the dividing direction is not limddo the horizontal direction, and may be
the vertical direction. Furthermore, the piecesnébrmation to be displayed in the left
portion 43a, the central portion 43b, and the righttion 43c are not limited to those
described in the above embodiments, and may ba&ynation.

[0056] The above embodiments including the othdyaaiments describe, as an example,
a configuration with which the diagnosis informati@? is displayed on the pipe diagnosis
history display screen 40 together with the laydiagram 31. However, as shown in FIG.
7, itis possible to employ a configuration withietha diagnosis information detail display
screen 60 for only showing the diagnosis inforrmaB@ can be displayed. The diagnosis
information detail display screen 60 shows pieddseatment information 323 in a larger
number of classifications compared to the detaideiv 43. Therefore, it is easy to grasp
the progress of the treatments. The diagnosisnrdtion detail display screen 60 may be
displayed on the touch panel 12b instead of the gig@gnosis history display screen 40, or
displayed together therewith side by side, or diggdl so as to be superimposed thereon.
[0057] In addition to the above configurations,a@meount may be assigned to each of a
plurality of users, and information that can bepléiged and the display mode may be
restricted for each account. With such a configomatfor example, information is
displayed in the manner that is suitable for wofleach of the administrator and the
inspector, and therefore efficiency of their wodnde improved for each. In addition, by
restricting their authority for each, it is possilbb prevent them from inputting incorrect
information.

[0058] The above embodiment describes, as an eraraptonfiguration with which
pieces of treatment information 323 are divided ifdur classifications, namely, the
completed treatment information 323a, the mostntetteatment information 323b, the
awaited treatment information 323c, and the scleetuteatment information 323d.
However, the present invention is not limited talswa configuration, and treatment
information according to the present invention rbayor may not be classified, and may
be classified into any number of classificationewislassified.

[0059] The above embodiment describes, as an eraraptonfiguration with which,
upon the user performing an input operation tocs@epecific defect number display field
54 on the defect list screen 50, the pipe diagrnastery display screen 40 is displayed,
replacing the defect list screen 50. However, tiesgnt invention is not limited to such a
configuration, and the pipe diagnosis history dig@creen 40 and the defect list screen 50
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may be displayed side by side, or displayed so be superimposed on each other.
[0060] The above embodiment describes, as an eramgbnfiguration with which the
pipe diagnosis history display apparatus 1 inclideserver apparatus 11 and the portable
terminal 12. However, the present invention islmated to such a configuration, and it is
possible to employ a configuration with which oeentinal includes all of the pipe storage
unit, the diagnosis information storage unit, tiepléy unit, the control unit, and the input
unit. Also, the number of server apparatuses 1trmdumber of portable terminals 12 are
not necessarily the same. For example, it is plestbemploy a configuration in which a
plurality of portable terminals 12 can communicaith one server apparatus 11.

[0061] The above embodiment describes, as an eramgbnfiguration with which the
portable terminal 12 includes the touch panel 12 tunctions as a display unit and an
input unit. However, the present invention is maiited to such a configuration, and it is
possible to employ a configuration with which thispthy unit and the input unit are
provided as separate devices.

[0062] The above embodiment describes, as an eramgbnfiguration with which the
positions of the pipes 21 and defects in the dPaate specified using the pipe name 21a,
the rack number 22a, and the tier number 22b. Hevyéwe present invention is not limited
to such a configuration, and the positions of theee and defects may be specified by
coordinate information that is provided by a globaligation satellite system represented
by the GPS, for example. In this case, the laymgrdm may be specified by the coordinate
information, and the point information may inclutie coordinate information.

[0063] The above embodiments describe, as an eramgbnfiguration with which the
defect information 322 is information regarding ploent actually specified by the inspector
as a point having a defect. However, the presergniion is not limited to such a
configuration, and the defect information accordioghe present invention may include
information regarding points that are suspectdthtee defects, for example. For example,
after defect information is stored in the diagrostformation storage unit for each of the
points suspected to have defects through a simaigasis, a treatment for determining
whether or not the defects are actually presetiteapoints through a detailed diagnosis
may be included in the treatments to be carriedarihe defect.

[0064] The above embodiment describes the deféotnmation 322 and the treatment
information 323 as clearly separated pieces ofrin&tion. However, it is possible to
employ a configuration with which the discoveryaoflefect is regarded as one treatment
and the defect information is regarded as treatinérimation for the first stage.

[0065] The above embodiment describes, as an examgbnfiguration with which the
defect point icon 44 is displayed in different asldepending on the content of the defect
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specified by the defect information 322 includethia diagnosis information 32 associated
with the defect point icon 44. However, the presemention is not limited to such a
configuration, and it is possible to employ a cguafation with which the defect
information included in the diagnosis informaticgsaciated with each defect point icon
can be specified by the shape or size of the dpfeot icon, a character or sign assigned
to the defect point icon, the movement of the dgdett icon, and so on. Also, each defect
point icon may be in a mode in which the defecihhpaon cannot specify the defect
information included in the diagnosis informati@saciated with the defect point icon.
[0066] The above embodiment describes, as an examgbnfiguration with which the
defect point icon 44 is displayed in a mode in \Wwhitce defect point icon 44 includes a
number that indicates the stage of the awaitedntes@ specified by the most recent
treatment information 323b included in the diagaasformation 32 associated with the
defect point icon 44. However, the present invenigonot limited to such a configuration,
and it is possible to employ a configuration withieh the awaited treatment information
included in the diagnosis information associateth veach defect point icon can be
specified by the color, shape, or size of the dgfemt icon, a character or sign assigned
to the defect point icon, the movement of the dgdett icon, and so on. Also, each defect
point icon may be in a mode in which the defechpmion cannot specify the most recent
treatment information included in the diagnosisinfation associated with the defect point
icon.

[0067] The above embodiment describes, as an egampbnfiguration with which each
defect number display field 54 is colored with #Hedent color according to the value of
the number of defects displayed in the defect numiselay field 54. However, the present
invention is not limited to such a configurationdat is possible to employ a configuration
with which the classification of the number of dd$edisplayed in each field of the list can
be specified by the character size, typeface, ctaranodification, a character or symbol
noted in the field, and so on. In addition, eaetdfof the list maybe in a mode in which
the field cannot specify the classification of thember of defects displayed in the field.
[0068] The above embodiment describes, as an eramgbnfiguration with which the
position in the horizontal direction at which a eldfwas discovered is specified in the
defect list 51 based on the rack number 22a. Horythe present invention is not limited
to such a configuration, and the horizontal dimtinformation according to the present
invention may be specified based on the area fitzggn in the plant P, coordinate
information, or the like.

[0069] It should be understood that, with respeat dther configurations, the
embodiments disclosed herein are exemplary iregfiects and the scope of the invention
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Is not limited thereto. A person skilled in the waitl be able to easily understand that
modifications can be made as appropriate withopadmg from the spirit of the present
invention. Therefore, other embodiments modifiethaiit departing from the spirit of the
present invention are naturally included in thepgcof the present invention.

Industrial Applicability
[0070] The present invention can be used to disgpgzes laid on the premises of, for
example, a petrochemical plant or a thermal powattp

Description of Reference Signs

[0071] P
1
11
1lla
11b
1llc
12
12a
12b
12c

21
2l1a
22
22a
22b
31
32
321
322
323
323a
323b
323c
323d
40

Plant
Pipe Diagnosis History Display Apparatus
Server Apparatus
Pipe storage Unit
Diagnosis Information Storage Unit
Server Communication Unit
Portable Terminal
Control Unit
Touch Panel
Terminal Communication Unit
Pipe Group
Pipe
Pipe Name
Rack
Rack Number
Tier Number
Layout Diagram
Diagnosis Information
Point Information
Defect Information
Treatment Information
Completed Treatment Information
Most Recent Treatment Information
Awaited Treatment Information
Scheduled Treatment Information
Pipe Diagnosis History Display Screen
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41
42
42a
42b
42¢
43
43a
43b
43c
43d
44
50
51
52
53
54
55
60

Layout Diagram Display Portion

Area Information Display Portion
Layout Diagram Number Display Portion
Plant Map Display Portion

Rack Diagram Display Portion

Detail Window

Left Portion of Detail Window

Central Portion of Detail Window
Right Portion of Detail Window

Scroll Bar

Defect Point Icon

Defect List Screen

Defect List

Rack Number Axis

Tier Axis

Defect Number Display Field
Extraction Condition Selection Portion

Diagnosis Information Detail Display Screen
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CLAIMS

1. A pipe diagnosis history display apparatus thgplays a diagnosis history of
pipes that are laid in a plant,

the plant having a plurality of pipes laid in aikontal direction and a vertical
direction,

positions of the pipes in the horizontal directoming specified based on position
indicators that are arranged in a lengthwise dorcif the pipes,

positions of the pipes in the vertical directicgirty specified based on tiers in
which the pipes are laid,

the pipe diagnosis history display apparatus ccsimor.

a diagnosis information storage unit that stdisgach of defects that have been
discovered by an inspector based on a result @gndsis performed by the inspector on
the pipes, diagnosis information that includeszwrial direction information that specifies
a position in the horizontal direction of a poihwénich the defect has been discovered, and
vertical direction information that specifies a position in the vertical direction of the point;

a display unit that displays a list that contdimeshorizontal direction information
and the vertical direction information as two axes, based on the diagnosis information;

a control unit that generates the list; and

an input unit that receives an input operatiomfeuser,

wherein the horizontal direction information isesfiied based on the position
indicators,

the vertical direction information is specifiecskd on the tiers, and

a field specified by a combination of the horiadmtirection information and the
vertical direction information in the list displayse number of defects that have been
discovered at a point specified by the combination.

2. The pipe diagnosis history display apparatusraaag to claim 1,

wherein the diagnosis information further includésfect information that
specifies the content of the defect correspondirtfe diagnosis information, and

the control unit extracts diagnosis informatioattincludes at least one type of
defect information selected by a user through patioperation, to generate the list.

3. The pipe diagnosis history display apparatusralaeg to claim 1 or 2, further

comprising:
a pipe storage unit that stores a layout diaga@rthe pipes laid in the plant,
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wherein, upon a field specified by a combinatidntiee horizontal direction
information and the vertical direction informatian the list being selected by the user
through an input operation, the layout diagramesponding to the point specified by the
combination, and defect point icons that are rdspdy associated with the defects
discovered in an area corresponding to the layiagtam, are displayed by the display unit,
instead of the list, or displayed together therewitle by side, or displayed so as to be
superimposed thereon, and

each of the defect point icons is displayed absition on the layout diagram
corresponding to a point specified by the combimatof the horizontal direction
information and the vertical direction informatiorcluded in the diagnosis information
associated with the defect point icon.

4. The pipe diagnosis history display apparatusraatg to any one of claims 1 to
3,

wherein each field in the list is displayed inad® in which the number of defects
displayed in the field can specify a classificatioorresponding thereto from among
predetermined classifications.

5. A pipe diagnosis history display method for thgmg a diagnosis history of pipes
that are laid in a plant,

the plant having a plurality of pipes laid in aikontal direction and a vertical
direction,

positions of the pipes in the horizontal directoming specified based on position
indicators that are arranged in a lengthwise doedaif the pipes,

positions of the pipes in the vertical directicginy specified based on tiers in
which the pipes are laid,

the pipe diagnosis history display method commpgsi

a diagnosis information storage step of storingehch of defects that have been
discovered by an inspector based on a result @gndsis performed by the inspector on
the pipes, diagnosis information that includeszwrial direction information that specifies
a position in the horizontal direction of a poihwdnich the defect has been discovered, and
vertical direction information that specifies a tios in the verticalirection of the point;

a display step of causing a display device tolays@a list that contains the
horizontal direction information and the verticadedtion information as two axes, based
on the diagnosis information;

a control step of generatitige list; and
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an input step of receiving an input operation fi@umser,

wherein the horizontal direction information isesfiied based on the position
indicators,

the vertical direction information is specifiecskd on the tiers, and

a field specified by a combination of the horiadmtirection information and the
vertical direction information in the list displayse number of defects that have been
discovered at a point specified by the combination.

6. A pipe diagnosis history display program forpthying a diagnosis history of
pipes that are laid in a plant,

the plant having a plurality of pipes laid in aikontal direction and a vertical
direction,

positions of the pipes in the horizontal directoming specified based on position
indicators that are arranged in a lengthwise dorcif the pipes,

positions of the pipes in the vertical directicgirty specified based on tiers in
which the pipes are laid,

the pipe diagnosis history display program cauaiogmputer to execute:

a diagnosis information storage function of stgrifor each of defects that have
been discovered by an inspector based on a résuttiagnosis performed by the inspector
on the pipes, diagnosis information that includeszontal direction information that
specifies a position in the horizontal directionaopoint at which the defect has been
discovered, and vertical direction information tispecifies a position in the vertical
direction of the point;

a display function of causing a display deviceligplay a list that contains the
horizontal direction information and the verticaledtion information as two axes, based
on the diagnosis information;

a control function of generating the list; and

an input receiving function of receiving an inppeeration from a user,

wherein the horizontal direction information isesfiied based on the position
indicators,

the vertical direction information is specifiedskd on the tiers, and

a field specified by a combination of the horizdmtirection information and the
vertical direction information in the list displayse number of defects that have been
discovered at a point specified by the combination.
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