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[ 0001] The present invention relates to a technique for nmanaging a |arge
group of steamtraps, valves, and other 10 devices installed in a plant.

BACKGROUND ART [ 0002] An exanple involving steamtraps wll now be

descri bed.
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{ 0002] _

An example invelving steam traps will now be described.
To manage a large group of steam traps (referred to
hereinbelow merely as "traps") installed in a plant, a
method has conventionally been adopted in which, for
example, managed trap Nos. 1 to 200 are selected from a
grdup of 1000 managed traps that are assigned control
numbers 1 to 1000, and each cf the selected traps is tested
for malfunctions in a particular year. Managed trap Nos. 201
to 400 are each tested for malfunctions in the next vyear,
and managed trap WNos. 401 to 600 are each tested for
malfunctions in the vyear after that. In other words, a
method is adopted in which partial tests are periodically
performed to test only some of the managed traps, and the
plurality of managed traps subjected to the partial test is
sequentially rotated.

[ 0003]

When a malfunctioning device is detected in a group of
tested traps being handled during each cycle of partial
testing, the malfunctioning trap is replaced or repaired. In

cases in which a comprehensive trap management log (e.g., a

- management database) 1is created so that a test result is

35

recorded for each and every managed trap, the test result

for each trap in. a group of tested traps being handled



during each cycle of partial testing is added to and recorded in the
managenent | og. [ 0004] The present applicant has previously proposed a
steam 5 trap managenent net hod (see Patent Docunment 1 below) that is
separate fromthe above-described nanagenment nethod. According to the
proposed nethod, all the managed traps, 1i.e., both normally functioning
traps and mal functioning traps, are collectively replaced with reconmended
traps, a 10 new trap nanagenent log is created a conplete test is then

peri odi cal | erforned to deter et he trap int entire roup
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or has a naétundédomn the hasagemestllofor each of the tested traps handl ed
during each 15 Fp g of conplete testing is added to and recorded in the
trap managenent ['0g % .e., the log is updated), and a trap that has been

found to be mal Fhacriresieny iapplasavedhas Pmepabueay [PRapersedDot urbhaml]
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- periodic partlal testing. The result is. t hai when a test result for each
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t he managed traps cause
traps) is operating normally cr has a malfunction, the test

result for each of the tested traps handled during each
15 cycle of complete testing is added te and recorded in the
trap management log {i.e., the log is updated), and a trap
that has been found to be malfunctioning is replaced or

repaired.

[ Patent Dccument 1] Japanese Laid-open Patent
20 Publication No. 2002-140745
BISCLOSURE OF THE INVENTION
Problems Thaet the Invention Is Intended to Solve
{ 0005]
However, the first of the conventional management

25 methods described above involves sequentially rotating the
managed traps being tested during periodic partial testing.
The result is that when a test result for each of a group of
tested traps subjected to each cycle of partial testing is
added to and recorded in a trap management log, mutually
30 different test implementation conditions, such as the test
period, the number of tests, and the test interval, are
included at the same time in the test result foxr each
managed trap recorded- in the trap management log. For this
reason, even if an analysis 1is made of the service

35 conditions of each of the managed traps, the cause of the



mal function, or other information based on the test results for each of

t he managed traps recorded in the trap managenent |og, the analysis wll
not be made under identical conparison conditions for each managed trap. A
S problemis accordingly presented in that inaccuracies will occur when
the analysis is made of the service conditions of each of the nmanaged
traps, the cause of the malfunction, or other information. [ 0006] 10 On
the other hand, the second of the convent i onal managenent net hods
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of “the. mandBLaurFRYST: aRd’ CHIGEng TS AT Fee GRS Gh LA r HE hmRBGRRERT | og
test resulbs femcaackrfof titke mmﬁﬂyﬁﬁtrﬁmﬁpécwremmﬂd@WcIEnoftﬂé conppet e
testing. Therefore an an Si 10 be e of . the seryice [.tions
of “each of MERETHIRRGed  PPaps I Ehe STERISA of Tha: el Functs ontief - offaF
|nfornatlomdbaeedabnddmpany&mnr@ﬁﬂdiﬁﬂd@& dach edfcht hmanagaded tapaps A
recor dedl | B-bBecn! Kap JEAAGATRNL, tggeséézﬂee&n%yseﬁtw 1 4a g, Pet {08 MRy ynder

20 the | frear compari son co ons test period, the nunber
of tests, aAgurhwhewsthenpeaddp}stdp wadh of the SﬁﬁﬁagedC@ndp§loaﬁd05n

accurate a@QEM5b§ ¢ae %%n%%%ﬁo&ﬁﬁ$é N tHe reOd 46 tHESR2 88REEESon, or
Nevert hel ess e fact remains that no nethod has yet to be adequately
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cause the mal function, or ot her rmation. 0007] In view
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addlng to and recording in a trap management log test
results for each of the managed traps for each - cycle of

15 complete testing. Therefore, if an analysis is to be made of
the service conditions of each of the managed traps, the
cause of the malfunction, or other information based on the
test results for each of the managed traps recorded in the
trap management log, the  analysis will be performed under

20 the identical comparison conditions (e.g., the test period,
the number of tests, and the test interval} for each o0f the
managed traps; and an accurate analysis can be performed in
regard to these aspects. Nevertheless, the fact remains that
no method has yet to be adequately established for

25 accurately and efficiently allowing an analysis to be
performed on the service conditions of each of the managed
traps, the cause of the malfunction, or other information.

{ 0007] '
In view of the above-described situation, a principal

30 object of the present invention is to provide a device
management method, an analysis system, and a data structure
for analysis that can be used to overcome the above-
described problems. '

Means for Solving the Problems

35 [ 0008]



3 A first aspect of the device managenent nethod of the present invention
is characterized in conprising: periodically performng a conplete test
involving the entire nunber of devices in a large group of nanaged devi ces
to 5 determ ne whether the devices are operating normally or have a

mal function; recording a test result for each cycle of the conplete test;
replacing or repairing a device that has been found to be mal functioning;
‘and creating analysis data indicating the nmalfunctioning frequency of each

managed 10 devi ge hased on the test.result, of a conplete test tha ans a
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device;,amng.the .managed devi ces has a higher _nmal functioning 30 ft ency
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problen1re|ates[8959}o the device itself, but to the conditions under

whi ch the device in question was installed or used;, or otherw se to 35
make an accur at &cgngdengi tpehignalryangepbntheasedysée data indicating

the malfunctioning frequency {(i.e., the number of

15 malfunctions per unit period) of each managed device are
created based on the test result of a complete test that
spans a plurality of cycles obtained through periodic
complete testing. It isl_accordingly possible to obtain
analysis data showing the malfunctioning frequeﬁcy of each

20 managed device as determined under the same comparison
"conditions for all of the managed devices (i.e., conditions
where the test period, the number of tests, the test
interval, and the like are the same).

[ 0010] _

25 Accordingly, if an analysis is thus performed using
analysis data showing the malfunctioning fregquency of each
managed device as determined under the same comparison
conditions, then in the case that, e.g., a specific device
among the managed deviées has a higher malfunctioning

30 frequency than the others even if the devices are the same
model, it will be possible to make a presumption, with a

'high degree of certainty, that the problem relates not to
the device itself, but to the conditions under which the
device in question was installed or used; or otherwise to

35 make an accurate and efficient analysis of the service

conditions of each of the managed traps, the cause of the



conditions of each of the managed traps, the cause of the 4 malfunction,
or other aspects. The device managenent nethod is extrenely useful in this
regard. [ 0011] As used with reference to this arrangenent, the term 5
"periodic conplete test” is not limted to a conplete test performed at
preci se predetermned intervals, but also refers to a conplete test
performed, for exanple, approximtely every six nonths, a conplete test
performed approxinately every year, or any ot her conplete test that 10 can

be regarded bei ng _perforned _on a roug reqgul ar basis sa
2pp! § oo hoPBRRBBEEALR]  BE1 1P AFSG=PERESror AP niFFARE: FORPET P EqtehEg %ot a
managed deéwi egtrdoedynotefeleintohiheregdfdincti oning frequency of 15 one
managed devi ce ??Eh (i.e., the mal functioning frequency of a single

o

devi ce) but, speaking, refers to the mal functioning frequency of
a devi ce provi dadd tusegh wibkt alelfateonesitte thas scvomusdends atid ngeem
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mal f unctionS occur in %% managed devi.ces on a single 1nstallafion Site,
and the naR&géar@edi cas aPéeﬁéEPacééeéaéﬁrmﬁpﬁé alpBPruALer onPBECURSSOI n

such a caseergash ofothe rephptede devisars experbenegs Ok onexERpidnction
as such, but the managed devices on this installation site are 25

con3|deredaPBrﬂéé@aFﬁbyfnﬂWQEﬁbt?bﬁsIWW%EQSFhearn%qmﬁ%§ﬁﬁoh??ﬁf' PEE4EEREY i s

cal cul at edapphexsaaeecappldesyheyeinpebewardy 001B¢r A caagardcaspest ohathe
devi ce @nnage nt netho %f t he present nvenélon is chargcterized.in
conpri 8 n DerF8arEaFl P DeForFi ng et? t 8st™9 Xi AGIEHE™
entire nunbeslef(ﬂmé(xﬁmerappﬂBmgemgmomMedbwnanaged devices to determ ne
whet her the dew%ggizfre operating nornmally or have a malfunction, and

cl assifying eac he managed devices into a plurality of classification
cat egori es accoRdpng tthea term "malfunctioning frequency of a managed

device™ does not refer to the malfunctioning frequency of
15 one managed device as such (i.e., the malfunctioning
frequency of a single device) but, strictly speaking, refers
to the malfunciioning fregquency of a device provided to an
installation site that acccocmmodates a single managed device.
Therefore, a case may be considered in  which two
20 malfunctions occur in the managed devices on a single
installation site, and the managed devices are replaced each
- time & malfunction occurs. In such a case, each of the
replaced devices experiences only one malfunction as such,
but the managed devices on this installation site are
25 considered to have two malfunctions when the malfunctioning

frequency is calculated. The same appliies hereinbelow.

[ 0013]

A second aspect of the device management method of the
present invention is characterized in comprising:
30 periodically performing a complete test involving the entire
number of devices in a large group of managed devices to
determine whether the devices are operating normally or have
a malfunction, and. classifying each of the managed devices
into a plurality of classification categories according to a
35 prescribed classification criterion; recording a test result

for each cycle of the complete test; replacing or repairing



35 preescribed classification criterion; recording a test result for each
cycle of the conplete test; replacing or repairing 5 a device that has
been found to be mal functioning; and ' creating analysis data indicating
the relation between the mal functioning frequency and the plurality of
classification categories for each of the managed devices, or creating 5
anal ysis data indicating the mal functioning frequency of each nmanaged

devi ce by classification category, based on the test result of a conplete
test t hat spans a glurallt cles and on the classification category
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comparison conditions for all of the managed devices; i.e.,
conditions where the test period, the number of tests, the
15 test interval, and the like are the same.

[ CC15]

Bccordingly, if an analysis is thus performed using
analysis data determined under the same comparisocon
conditions, then in the case that, e.g., one cof the managed

20 devices that has an "A" classification category has a higher
malfunctioning frequency than devices having  another
clagsification category, even if the installation conditions
are the same, it will be possible to make a presumption,
with a high degree c¢of certainty, that the device belonging

25 to the "A" classification category is incompatible with the
given installation conditions; or otherwise to make an
accurate and efficient analysis of the service conditions of
each of the managed traps, the cause of the malfunction, or
other aspects. The device management method is extremely

300 useful in this regard.

[ 0G1e]

A third aspect of the device management method of the
present invention  is characterized in comprising:
periodically performing a complete test involving the entire

35 number of devices in a large group of managed devices to

determine whether the devices are operating normally or have



periodically performng a conplete test involving the entire 35 nunber of
devices in a |arge group of managed devices to determ ne whether the
devices are operating normally or have 6 a mal function, and cl assifying
each of the nmanaged devices into a plurality of classification categories
for each of a plurality of prescribed classification criteria according to
the classification criterion; recording a test result for 5 each cycl e of
the conplete test; replacing or repairing a device that has been found to
be mal functioning; and crea anal SIS data indicating the relation

bet ween th& Tl i°Gni i 3%%%9 e ?ﬁ@gploﬁr aths ym%‘Fa%eF%s FFiE&®i on
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each of the managed devices belongs.

[ 0017]

According to this arrangement, it is possible to obtain
either set of analysis data under the same comparison
20 conditions for all of the managed devices; i.e., ccnditions
where the test period, the number of tests, the test

interval, and the like are the same.

[ 0018]

Accordingly, 1if an analysis is thus performed using
25 analysis data determined wunder the same comparison
conditions, then in the case that, e.g., one of the managed
devices that belongs to an "Al" classification category in
the classification according to an "A" classificaﬁion
criterion and to a "B2" classification category in the’
30 classification according to a "B" classification criterion
has a higher malfunctioning frequency than other devices,
even if the installation conditions are the same, it will be
possible to make a presumption, with a high degreé of
certainty, that the device belonging to the "Al1/BR2"
35 classification category is incompatible with the given

installation conditions; or otherwise to make an accurate



possible to make a presunption, with a high degree of = certainty, that the
devi ce belonging to the "Al/B2" 35 classification category is inconpatible
with the given installation conditions; or otherwise to nake an accurate
7 and efficient analysis of the service conditions of each of the managed
traps, the cause of the malfunction, or other aspects. The device

managenent nmethod is extrenely useful in this regard. 5[ 0019] A fourth
aspect of the device nanagenent nethod of the present invention is

characterized i onpri.sing:, perform a retest for.each cycle_of the
compl ete t B8 (i denarin M it e BT ELES erfhipiteathietet pE
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mal functi ofhA§ &sJardesult of retesting, repeating the replacing or
-repairgng of thegpigjdevice until the device is confirmed to be operating

normal ly as a result of retesting. [ 0020] According to this arrangenent,
the repl.acing of fPEgibriesgest tHe Wi @evice parrayemeniuntethefecfelibee is

20 confirnpédekenbe iopenat bAJ iROMAlhY:tasidchesl togborigtagti Rerrbtmisy
accordingly possible to prevent a malfunctionin device frompbeing |eft in
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each cycl ewhkthbe comrpl etepliesid and toepnbbde theviadfunsti epergtdayi ce
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condi ti onsdevige siml sonfossedl et@ o bencreifenchiomteur asy @i ttesahitthoguch
retesting, repeating the replacing or .repairing of the
15 device until the device is confirmed to be operating
normally as a result of retesting.
[ 0020]
According to this arrangement, the replacing or
repairing of the device is performed until the device is
20 confirmed to be operating normally as a result of retesting.
It 1s accordingly possible to prevent a malfunctioning
device from being left in a malfunctioning state as a result
of a replacement or repair failure in each cycle of the
complete test, and to enable the malfunctioning device to be
25 reliably placed in a normal state. It is " accordingly
possible to - increase the validity of analysis data created
on the basis of test results for complete tests spanning a
plurality of cycles; i.e., the wvalidity of analysis data
obtained by determining the malfunctioning frequency of each
30 " of the managed devices under the same comparison conditions.
It is also possible to increase the accuracy with which such
analysis data 1s wused to make analyses of the service
conditions of each of the managed traps, the cause of the
malfuncticn, or other information. '
35 [ 00213



anal ysis data is used to nake anal yses of the service conditions of each
of the managed traps, the cause of the malfunction, or other information.
35 [ 0021] 8 A first aspect of the analysis systemof the present
invention is characterized in conprising: input nmeans for inputting a test
result of a conplete test involving the entire nunber of devices in a

| arge group of managed devices 5 to determ ne.whether the devices are
operating norrmally or have a mal function; storage neans for accunul ating

and storing the test result of each cycle of, the conplete test _that. has
boen nput by the SLASH! AR Sha TP G TreBfet OF of For ik | RESCEN
accor danceimréht dopr éset clprogctewizadl yai scdfpdiatiang:hai nphbwanetanes for

mal functi onj uenc f e eyLGces si S, of

t he test r£§€?¥é%§8tﬁé y%%%pﬁgggl?e§%9tﬁat sgansEﬁ'%%%?afggvhgﬁjggg#%%, as
stored in enheretoralger neandevice922h aslacgerdragert of t hasaaedadgeheds, the

test resul s tRkerf@aB GG {he SQU}?&ééeaﬁ:%lebﬁxgatiig%Utz}%éf@yiBPUt

nmeans, whereas the test results for each cycle o npl ete test that
have been Rapattad BakiEnetifn at & dmge sfMeedd | Aorhe2SEBREGBLABEANs2 Fhe

storage ”E§ﬂ§r§ﬁ§0EHEngh%tZQéﬁdyﬁﬁbﬁh@a&ESEyEQéUUESﬁHH ébﬁﬁ&@&@t€e§55t
spanni ng a glurallt% of .cyc| es. g 0023% Since the arithpetic means
creates, i htatcBraante” wiPh Tt alPr eB8t PPBhr B3Rt anafydi ST HRPECEHGt "SAld%s t he

25 mal functopncirgatiaguenay aeicogaehcel wid ransgettdeyicesann thelbasss of

Storedl n SRE* st BPhgE REANER PG IISoae BT Ry eSheR aHal SATS Ghr e
showi ng t heamagé¢dnctavdmieny ohr eduentpsfier efichhef thetmaraged: dewi ceseas
get e nec M UOUETLHIE SRIP EOIETA SO ERTULL APECloleg, L o ROt
the storage means. .
[ 0022] )

15 According to this arrangement, the test results for
each cycle of the complete test are input by the input
means, whereas the test results for each cycle of the
complete test that have been inputted are accumulated and
stored in the storage means. The storage means accordingly.

20 stores the test results for a complete test spanning a
plurality of cycles.

[ 0023]
Since the arithmetic means creates, in accordance with
a preset program, analysis data that shows the

25 malfunctioning frequency of each of the managed devices on
the basis of the test result of the complete test that spans
a plurality of cycles as stored in the storage means, it is
possible to obtain analysis data showing the malfunctioning
frequency for each of the managed devices as determined

30 under the same comparison conditions for all of the managed
devices; i.e., conditions where the test period, the number
of tests, the test interval, and the like are the same.

[ 0024]
_ Accordingly, if the analysis data is used to make an
35 analysis of the service conditions of each of the managed

traps, the cauég of the malfunction,ror other information,



of tests,

the test interval, and the |ike are the sanme. [ 0024]

Accordingly, if the analysis data is used to nake an 35 analysis of t
service conditions of each of the nmanaged traps, the cause of the
mal function, or other information, 9 then it will be possible to nake an

~accurate and efficient

he

analysis in the sane manner as with the device

managenent nethod of the first aspect. The analysis systemis extrenely
useful for device nmanagenent in this regard. 5 [ 0025] Furthernore, the

fact that

I i t .-b t ti Iy ted by t .arit ti
neans nake gFaqgog"E% gjaei gp‘%%%??f?agg glﬁ e!st%r%eé%fﬁqﬂfgaa&eneearé%t??glg%%? g?sl :
oper ati on, ahatysis ngnt hener eaheomaoierheasdnaliysi shdatdevarel honhgamento
facilitateyapgd ét& é“?i%é‘@.f ééxf. dey/Cena Bi“geQﬁ@&ﬁ%é%k??mél?om]

To0ft Stemof the i

A second aspec

e ana mo rese rnventron s

ySi s sy

~charact eri zedfinh Eonpié¢slery: nampirmersanis fidris r®danstting a test result of
a conplgte test| b@ygl ving the entire nunber of devices in a |large group of
managed devices to ‘determ ne whether the devices are operating nornal
have a mal funct FeRthammcre cl 43¢ f feaki dhadat Blgor pred Wtischdakacieadf Pae

managed deyi€88abetONDy; 20 St ags,

ly or

means 94 (aqeune akkeagsantlagboring the

test result of each cycle of the conplete test that has been input by the
i nput meanBOSEMALE ot Ost BRFhbL t e ad86ci B RPAN NG sEPRC AN O CaBBELY §1F or
each of thepspaoged, deMtteding thepuirely ibhe dfmpiHe redbys BNdd20a arshdinetic

means foor

i cald nghTRE® r oF Bt i ORC RAERBEn NS e FEAHELh SR gAY cqUENEL® AntieTha

pl ural ity oénagémasst fopatatoiocat egories for each of the managed devi ces,
or ~anal ysi s dat[a%é@@t shows the mal functioning frequency of 30 each of
y

managed devi ces

15

20

25

30

35

| assification category,
A second aspect of the analysis system of the present

invention is characterized in comprising: input means for
inputting a test result of a complete test involving the
entire number of deﬁices in a large group of managéd devices
to determine whether the devices are operating normally or
have a malfunction, and a classification categery to which
eacn of the managed devices belongs;

storage means for accumulating and storing the test
result of each cycle of the complete test that has been
input by the input means, and for storing the associated
classification category for each of the managed devices as
input by the input means; and

arithmetic means for creating, in accordance with a
preset program, analysis data indicating the relation
between the malfunctioning frequency and the plurality of
classification categories for each of the managed devices,
or analysis data that shows the malfunctioning frequency of
each of the managed devices by classification category,
based on the test result of the complete test that spans a
plurality of «c¢ycles and the .associated classification
category to which each of the managed devices belongs, as
stored in the storage means. - '

[ 0027]

10

t he



based on the test result of the conplete test that spans a plurality of
cycles and the associated classification category to which each of the
managed devi ces belongs, as stored in the storage neans. 35 [ 0027] 10
According to this arrangenent, the test results for each cycle of the
conplete test are input by the input neans, whereas the test results for
each cycle of the conplete test that have been inputted are accunul at ed
and 5 stored in the storage neans. The storage neans accordingly stores

the test results for | ete test spanning a plurality of cycles, while
al so storing thécﬁg§8&P3tgg° ﬁé§si?¥ It edr F%SEWHQﬂ?qéééh %Prthe

managed deeneds cRel®Ongs, ahei npuiipled hEesﬂpLaréream@utlom[z Qﬂ%] ifpet
arithnetic means creates ance reset it

fho cots oFSERArySTECHERS (e had o resr e atpBe Tt IR 1 A8 cORPI ot e
test that spap3ebe plastal tlhgt ohaggcllesn ahdptheed| ass facatmoretcad egody to

15 whi ch egel;of Lhe JRnAnet deviifes, bel ongs. a5 si0r0-h LRBa-SiRERGS

means. e creafing o a accordi ngl'y nmakes poss
anal ysi s datareadethe hdesdneregohparison Gbndpmpéﬁtefote%ﬂl spfanriiegnadaged

devices; i puraigepdi i onsyuhe e tmnﬁltéaStal%%' Uboslie NyRber aghobestsq the

20 test rval, and the 11 ke are the sane. Accordingly, 1 f the
anal ysi s defaspifisebien makedany BRarhseh @PChh@fs h¢i Banaendi Epvhsesf

each of thgemaﬁgggdastiﬁpﬁt bieck@usgnof hdndml function, or other

|nfornﬁ$|on g@é d on the relationship with the plurality of
classif1cation lc gbrles then it will be possible to make an accurate

and efficient anmeysd:sithnddiec smmmna@eaaas W ih taecddeldms mnagenant
ggt?gg ﬁ;néggﬁé f%&%g%% eCtl&Eﬁggéggﬁz SIse§¥8t%manaf%§5%e@gﬂé.%%?fgﬁefor
basis of the test result of the complete test that spans a
- plurality of cycles, and the classification category to
15 which each of the managed devices belongs, as stored in the
storage means. The creating of this data accordingly makes
it possible to obtain analysis data under the same
comparison conditions feor all of the managed devices; i.e.,
conditions where the test period, the number of tests, the
20 test interval, and the like are the same.

[ 0029]

Accordingly, if the analysis data is used to make an
analysis of the service conditions of each o©of the managed
traps, the cause of the malfunction, or other information,

25 based on the relationship with  the plurality of
classification categories, then it will be possible to make
an accurate and efficient analysis in the same manner as

- with the device management method of the second aspect. The
analysis syétem is extremely useful for device management in

30 this regard.

[ 0030]

Furthermore, the fact that the analysis data can be
automatically created by the arithmetic means makes it
possible to facilitate and streamline the entire analysis

35 operation, including the creation of the analysis data, and

11



[ 0030] Furthernore, the fact that the analysis data can be automatically
created by the arithnetic neans nakes it possible to facilitate and
stream ine the entire analysis 35 operation, including the creation of the
anal ysis data, and 11 hence to facilitate and streamine the entire device
managenent operation. [ 0031] A third aspect of the analysis systemof the
present 5 invention is characterized in having: input neans for inputting
a test result of a conplete test involving the entire nunmber of devices in

a large group of naged .devi ces to. determ whet devices are

operating ABPRRI | \Fibr Lative ke uinl ALt | B CHRGEE of bS8 f FOkEFon Y aGBry

for each 1ﬁmohgamphMrapEtytmbnpredeternlned cIaSS|f|cat|on criteriato

whi ch each of t @? aged devi ces bel ongs; storage neans for accunul ating
and storing the test result of each cycle of the conplete test that has

been i nput by the tilipt aspest o&ndHeorasabyshy shetessedi atlke present
classifsg Catlh%n%%ﬁgorlé f%alﬁcﬁégﬁzgé the %%%ﬁhﬁ' Ca&h QeCrhbghka QL each

of the nmanaged devices as I nput e I nput nea arlthnetlc neans
for creati R§PULHLIASCH daREE \metsnﬂé: pPéseét proptans éﬁéltysl%vobalt@ the

i ndi cati ngehhe reehatiban eetaeemcbaelﬂalfqaegbogkegp BEeﬁH%B%EdaH@vﬁﬁés
plurality of classification cat gorles 0 éach of the cl aSS|f|cat|on

criteria foP SEIFTHEYhe i edtPBefrvdsesor tanARRT AL i a"PHBR L 5H0RE t he
mal functi ohibRg & reguencyt fn,eaghd ok tdlegﬁrﬁgﬁ%@evimgtamcl 8681 Bheat i on

cat ego for. each. of fhe classification cr ased on the test result
of ol B E R Ot abd e e B e AR S I ehitet B thr oo
cl assi fi cavhanhcatefory tbe maﬂhgedfdEhecebabeabngatlenocBQEemeanBofmhlch

cach of L hecHRAgedindeu oo, b5l NG5 o SLAT eIk { Meeot Ol A0S Jpans, (0032

Accor di ng s arr ngenen res P t he
conpl ete tébe ar@plghet tyst hehahphies been input by the input means,

and for storing the associated classification category for
15 each of the claesification criteria for each of the managed
devices as input by the input means; and arithmetic means
for creating, in accordance with a preset program, analysis
data dindicating the relation between the malfunctioning
frequency and the plurality of classification categories for
20 each of the classification criteria for each of the managed
devices, or analysis data that shows the malfunctioning
frequency of each of the managed devices by classification
category for each of the classifieation criteria, based on
the test result cf a complete test that spans a plurality of
25 cycles and the associated classification category for each
of the classification criteria to which each of the managed

devices belongs, as stored in the storage means.

[ 0032]:

According to this arrangement, the test results for
30 each cycle of the complete test are input by the input
means, whereas the test results for each cycle of the
complete test that have been inputted are accumulated and
stered in the storage means. The storage means accordingly
stores the test results for a complete test spanning a
35 plurality of cycles, while also storing the associated

classification category for each of the classification

12



means, whereas the test results for each cycle of the conplete test that
have been inputted are accunul ated and stored in the storage neans. The
storage neans accordingly stores the test results for a conplete test
spanning a 35 plurality of cycles, while also storing the associ ated
classification category for each of the classification 12 criteria to

whi ch each of the nanaged devi ces bel ongs, as input by the input neans. |
0033] The arithnetic nmeans creates, in accordance with a 5 preset program

either of two,sets s S d he baS| t.he test result of the

Compl et o t SeRtERE Granthi R Rafl g bheeeragetatie T ) RELPRFEat Aon

cat egory famnpueably ohethaputameaﬁscatlon criteriato mhlch each of the

managed devicesEI ? as stored in the storage neans. The 10 creating of
I'ng

this data accor nakes it possible to obtain analysis data under the
same conpari sonTbendarivmetior mddnof areetranagebd devdesiynde ewith a

conditionsppgke Hhegrkas! Agad of he.guaet, of Lahysihedastohnteeval,

and the Iike are same. 15 0034] Accor Y, e analysis data is
used to rmakesas Q§EQW%|%ﬁ%ﬁ rasuker ¢if c &heormding iﬁﬁ?(ﬁe%%uﬁh%ﬁ fRenfmAaged

traps, they Q@!ﬂﬁ@l@? cfl‘é%Ct'é’ﬂd AneOt BeRsLREQENRE AN, catRarfd, ORLhe
relationship with_the Iurallt 20 classifjcation categories for each of

the cl assi PPERt N tE?lt%%Q%§1§%ﬁ9¥HQP-wFF+t%%l%o§§|Hﬂ§“ﬁb RBKE i atbfrate

and effi | Cinenhgatabysisek NbéDenga ez saOHSFedSi M dHe tdhen ieyd qxeeaﬂmnagagent
nethod1 the third a p t The  anal ysis

i.s extrenel ul for
devi ce nS gfentdi n° T4 28 FoﬁeééPiﬁurT?ﬁﬁ§nn¥$ fﬁésﬂzﬁﬁ th8t the
anal ysi s dabaamandnalyamnnaataauqﬂaneahedsﬁmdfmbmpaﬁiwmﬁlCOﬁﬁamionakes

) Bossi bg,taahaciy gt epandashy saulig e enti 6 AA SR SunOPE" EhEO™

i ncl udi ng creatlon S1'§ dat a,
test period, the number of tests, the test interval, and the

~1ike are the same.
15 [ 0034]

Accordingly, if the analysis data is used to make an
analysis of the service conditions of each of the managed
traps, the cause of the malfunction, or other information,
based on the relationship with the plurality of

20 classification categories for each of the classification
criteria, then it will be possible to make an accurate and
efficient analysis in the same manner as with the device
management method of the third aspect. The analysis system
is extremely uséful for device management in this regard.

25 [ 0035] |

Furthermore, the fact that the analysis data can be
automatically created by the arithmetic means makes it
possible to facilitate and streamline the entire analysis
operation, including the creation of the analysis data, and

30 hence to facilitate and streamline the entire device
management operation. |

[ 0036]

A first aspect of the analysis data structure of the
present invention is a data structure for analysis data

35 created for a device management in which a complete test

involving the entire number of devices in a large group of

13



30 hence to facilitate and streanline the entire device managenent
operation. 0036] A first aspect of the analysis data structure of the
present invention is a data structure for analysis data 35 created for a
device managenent in which a conplete test involving the entire nunber of
devices in a large group of 13 nanaged devices is periodically perforned
to determ ne whether the devices are operating normally or have a

mal function, a test result is recorded for each cycle of the conplete
test, and a_devi that has been fou ng.to E 5 na%functlonlng g Elaced
or repair el2N{HE elﬂeYHEeﬁnaF§S|Ber38 &C8¢ Hict BRETPEMEHar 28t ePPLEE R bei ng
constltutedhbnhedlsphay aenmbésncarenlngefaéﬂu@ncyofmalbgchonf haee managed
devi ces as d ped on %he bgg S f. Lest res ét§or ﬁ §QTB|8£G j est
spanni ng ar p ura % bf cy%?%s o ? 6637? 3ccord|ng ? hi's arrangenent ,
anal ysi s daDmpistasetbstm @m@blay déreioal fahedt | basngbéerquinuyd f o ebeh of
the manpgegl,) deuLeesniha®is 08 TBLAURC! 1-aBRAGCGL cHEnCY  deher dhaedsypder
t he same conparison COﬂ%ItIO e mahage devi ces
(condltlonéaﬁﬁer%¢1¢@¢m@%tJﬁ%rﬁbéraﬁﬁérﬁ@ﬁﬁerl@f3bQ¥ﬁﬁssCQﬂﬁ§l¢@§ﬁdlnt@rva

and the |ijkesgigy tﬁeﬁﬁﬁﬁﬁncﬁ¥%nl ?E%h&$ kbe Rashs Hf testnpgaybys of
a conplete test “spanning a pIurallt es, obtai ned using perlodlc
conpl ete tB8Y$CC203F CHEEITHASS d‘PIhg e |}3Ta5dr? ahhl F&P5 iTeSWdE off t hle

service caaﬂpnee@swéte@p&n@ip@@ ;srwh_aegp&ﬁ rePssydig cause of the
nalfunﬁtlon ﬁéﬂ i nformation, based on the nalfunctlonlng frequency
for ea of thé gbed devi ces as 25 displayed, then it wll be possible

to make an accurateraimyg efftkientrasayymest) nahhbyshsedatants asedi th the
devtce. TSGTED: e et cLle LSk asberty JLe apehyskocRXhshoba
devices; i.e., the malfunctloning frequency determined under
the same comparison conditions for all of the managed

15 devices (conditions where the test period, the number of
tests, the test interval, and the like are the same), as
determined on the basis of test results of a complete test
spanning a plurality of cycles, obtained using periodic

~complete tests.

20 [ 0038]

Accordingly, 1f an analysis is made of the service
conditions of each of the managed traps, the cause of the
malfunction, or other information, based on the
malfunctioning frequency for each of the managed devices as

25 displayed, then it will be possible to make an accurate and
efficient analysis 1in the same manner as with the device
management method of the first aspect. The analysis system
is extremely useful for device management in this regard.

[ 0039]

30 A second aspect of the analysis data structure of the
present invention is a data structure for analysis ‘data
created for a device management in which a complete test
involving the entire number of devices in a large group of
managed devices 1is periodically performed to determine

35 whether the devices are operating normally or have a

malfunction, each of the managed devices is classified into

14



[ 0039] 30 A second aspect of the analysis data structure of the present
invention is a data structure for analysis data created for a device

" managenent in which a conplete test involving the entire nunber of devices
in a large group of managed devices is periodically performed to determ ne
35 whether the devices are operating normally or have a nmalfunction, each
of the managed devices is classified into 14 a plurality of classification
categories according to a prescribed classification criterion, a test
result is recorded for each cyclgéof the conplete. test, and .a deyice_that

has been fBundtt% bt YralFunSetsathdCrEPBpl GRETIVF 85 r ST % h&Candl ysi s
data strucpuescehaeact elbzedfibabeong ceanstibut ed a o whspl ayeddnket refiati on

bet ween the mal.fynctioning freguenc d plurality . of classifjcaLl
categoriesr?g?rgg h%SF i néﬁﬁ%%% ¢ v?@%sgogp§8F§%F§ftfh%HK%a fg%gﬁg%ning
frequency fbatedsds obethe Tmmatedodeve cemifpntd icndewi f i satiegd as@degory, as
det er m yned - basi - |t spanpi a

ol ur e 11y ErbayErdc®ehe ghaifile BEEM LEALLhRE SAIP.ELECIZSh ShEBEANS 2
whi ch eachobftihetednagéd devicedabel otds [ volDjias Ackerdrem tothfis

arrangement,, 1 aRaLy sbsi 4at affédq\}la?r?cﬂ( tondi $phakihs relrat LeRshekwesRibhe

mal functioning frequency and the plurality of classification categories
for each of2teBerhapaded FARACe’ asheelaPAPREd ARTdEESrh S afeSRbRpak8on

- condi tionspforupttishitherrapagedydevircaschi .oF ,tiondhhs Qs 2ovibes epiyhe
test pgriod, the_nunber of tests, the test Lnt%rval, and the |like _are the
sane), \br ThasSFhf+oRctPOnFRGCIPFEqueficPeorrBAtR %P He o! VFEEE by
cl assificateésnitsabegony asmgeteentoet spdenihheaspimradiparosonycdaditions
Lo 21 O e IR SUohy Ehcl BOAIL AesB oLy Lo ppal Ly, |
each of the managed devices belongs.

[ 0040]

15 " According to this arrangement, analysis data is used to
display the relation between the malfunctioning fregquency
and the plurality of classification categories for each of
the managed devices as determined under the same comparison
conditions for all of the managed devices {(i.e., conditions

(20 where the test period, the number of tests, the test
interval, and the like are the same), or the ‘malfunctioning
freguency of each of the managed devices by cléssification
category as detérmined under the same comparison conditions
for all of the managed devices.

25 [ 0041]

Accordingly, if an analysis is made, in regard to the
relationship with the  plurality of classification
categories, of the service conditions of each of the managed
traps, the cause of the malfunction, or other information,

30 based on the relation between the malfunctioning frequency
and the plurality of classification categories for each of
the managed devices, or the malfunctioning frequency of each
of the managed devices by classification as displayed, then
it will be possible to make an accurate and efficient

35 analysis in the same manner as with the device management

15



categories, of the service conditions of each of the managed traps, the
cause of the malfunction, or other information, 30 based on the relation
bet ween the mal functioning frequency and the plurality of classification
categories for each of the managed devices, or the mal functioning
frequency of each of the nmanaged devices by classification as displayed,
then it will be possible to nake an accurate and efficient 35 analysis in
the sane manner as with the device managenent 15 nethod of the second

aspect. The ySi sy temis xtrenely usef faor__devi,ce nan enent in
this regar8® F 8045F A Eﬁiraeﬁgﬁgcta%?e?%e an§H§%|§nﬁ yglétrﬁgﬁ @ of- 5t he
5 present emterhedy hsedudafarstdeuttereadagemaat yon stided areqameht ed for a

devi ce managementy |Q which a conplete test involving the entire nunmber of

devices in a |large g oup of managed devices is periodically perfornmed to
~determne whet Rertitiingl despees afe thigerandhgshor dakthy drrusdrgea 49 the

mal funcy i ogregeﬁb ofnidiec qwaged deviges 's%rfalc%&leflggr' il 11 % uggkhty of

classification categories for each of a plurality of prescrib
cl assi fi cafFFBATEH| i a2actBridiengnaageneht ofint HehEtlas §i f¢URRIDIE cERBEr | a,

a test resuwhtolsinfeedkdathfiole aaGkhoyChe etev&e@scqeiplaetpafgeétgr@@g 8f
devi ce 15 that has been found to be nalfunctlonln%als repl aced” or

repai red; PAB2GR4I ySPE¥Ia&Fa 4Fr uPEGLRIERELA¥t ePPF rf“ﬁdbe Ry Ye&REMLEEt ed
to di spl aywhbeheel athen hetieesn thee nabéﬂaanh@nlﬂgrﬁéggyen@y andvpl ugal ity
of clagsific %IOH cate es f Qr each o he cJ assification, %rléerlg for
cach 28 o MERLRRRAGE HaGroRs e SIAGEA (TeT 1S Ukt FORFRYT PR ediERCy

for each ok tmbunahagpdcﬂ@vwde$shilchassnflcategnrleategﬂryebmﬂleafh af the
et o rhifPagh Lk obia o RcodBber Mhagd, 00 cLEeoRRL S0k h o3t beahkhoral Lhe

conpl ete spann as §95679t g 25
cl assi fi cacaoh c@fegbh@ f@#a$§ﬂﬁﬂQﬁtxdna(ﬂnﬁﬁﬁﬁmaoat@onteétlteesalto Wi ch

each of the-.pBpaged devites helongs,r[Q943bmplete test, and a device
15 ‘that has been found fo be malfunctioning is replaced or
repaired; the analysis data structure characterized in being
constituted to display the relation between the
malfunctioning frequency and plurality of c¢lassification
categories for each of the classification criteria for each
20 of the managed devices, or display the malfunctioning
frequency for each of the managed devices by classification
~category for each of the classification criteria, as
determined on the basis of test results of the complete test
spanning a plurality of cycles, and on the basis of the
25 classification category for each of the classification
criteria to which each of the managed devices belongs. -

[ 0043]
According to this arrangement, analysis data is used to
display the relation between the malfunctioning fregquency
30 and the plurality of classification categories for each of
the classification criteria for each of the managed devices
as determined under the same comparison conditions for all
of the managed devices (i.e., conditicns where the test
pericd, the number of tests, the test interval, and the like
35 are the same), or the malfunctioning. freguency of each of

the managed devices by classification category for each of

1o



According to this arrangenment, analysis data is used to display the

rel ati on between the mal functioning frequency 30 and the plurality of
classification categories for-each of the classification criteria for each
of the managed devices |G as determ ned under the same conpari son
conditions for all of the nmanaged devices (i.e., conditions where the test
period, the nunber of tests, the test interval, and the |like 35 are the
sanme), or the nalfunctioning frequency of each of the managed devices by
cIaSS|f|caE on ¢ %Bé% f@r each. %f .16 thecf aSSIfI ation criteria_as

det er mi ned uﬁde‘?? - Fonpari-§5Adc dii e&'r%mfl&e Wn‘?ﬁrtﬁ “maiiaged
devi ces. [coOtgdrisocvocdndptionsffan ahhlySiishe snaredssd ideviegar.d to the 5
rel ati onship mﬁ¢ plurality of classification categories for each of
the classification criteria, of the service conditions of each of the
managed traps, BhReccdiselyf theammiraiicsionisomadeherin nfaganst ifon, thased

on the g el akign; oRehveen; the Bl HHchh 9ping cgagsagxcaegoﬁheaele?aéhbgy of

10 classification categories eac he classification <criteria

each of thé°rarRfdd ddvi EbS, Colra&&ﬂeflmlfqmcﬁréﬁpﬁgaﬂe@%em ofeg#gReof

the managedod@yie6asbys céaaéﬁléfC%leOGné?@ég%quré@é e@ﬁe faulshe of the
classification criteria as displayed, then it wll possi bl e to make an

15 accur at B2ahdRCet PRci &t 855?§5|%n$?FW4ﬁ}%%mebﬁ§ﬁﬁeﬂ”ésRﬂqrﬁegﬁElGEV|ce
nanagenentbQEWQQﬂ afhd h@al histél BePLed - fTh@ue@&@|%ﬁk$ st eMurs ety esEl y

useful or eV|cg F genenﬂzln this rega Qg 2%5%0 lhe a alggls dat a
used in t h& PP EHERE AT orf HEEH STy P8 tﬁ@cgfd? d i Ge8°83peERs iy be
witten dataipernded fmr papein omﬁihetheken&ﬁagmiondevﬂaéa,dispjayeﬂeon a

content. 28 hertrsBHAT SGE IR e Viadl 1o BT R Ss RS PHasea

content. he varl rela
on the ana¢$@$§lﬂa@@tMMQn @h@egwbyedé@cr|bedhaspéctshe classification

crlterla as displayed, then it will be possible tc make an

15 accurate and efficient analysis in the same manner as with
the device management method of the third aspect. The
analysis system is extremely useful for device management in
this regard. ‘

[ 0045]

20 The énalysis data used in the implementation according
to the aforedescribed aspects may be written data printed on
paper or the like, electronic data displayed on a computer
display, or any other type of data capable of displaying
content.

25 The display mode for the variety of relations indicated

~ based on the analysis data when the aforedescribed aspects
are implemented is not limited to a display mode that uses
graphs, tablés, or formulae to show the relaticn, and
includes display modes in which the relations are indicated

30  using drawings, symbols, colors, and the like.

The mede for displaying the malfunctioning frequenéy in
the analysis data is not limited to a numeric display of the
frequency, and includes a numeric display of the number of
malfunctions assuming that the sampling period 1s the same

35 for zall of the managed devices, and also includes a display

mede for visually depicting the freguency and number of
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are inplenmented is not limted to a display node that uses graphs, tables,
or formulae to show the relation, and includes display nodes in which the
rel ations are indicated 30 using draw ngs, synbols, colors, and the |iKke.
The node for displaying the nmal functioning frequency in the analysis data
is not limted to a nuneric display of the frequency, and includes a
nuneri c display of the nunber of malfunctions assum ng that the sanpling
period is the sane 35 for all of the managed devi ces, and al so includes a
di splay node .for, visually .depicting the frequency and nunber of .1

Tl Funct | ORE ASRRELBP Aphal= bl 82 hh i nGeD emmbol CEv Hior s, SSFPPRE" 1 i ke,
[ 0046] Ancbherspabn shbj étkermatter of the present inventionis 5 a

mai nt enance inngﬁE%ﬁn support apparatus for perform ng naintenance

i nspection of a devite installed in a plant based on a guideline selected
froma pluralitinothepanaienanbgechspetteonoguitel pnesenthénwanhienange

HaePeots Onas RAQILCRARA Ailispat iR, NGRRIL: | BUBALLO0S OO RE 283N By
device | ayout data nanagenenp unit for nagi ng- layout data“of the déevice
as obt ai neBafipbANdRGE celnIReHgEhe st chardeddisa fhatahisdbebh ént BLRBE a

device atppkhyte ol ug agRigeitihen Wiiedidq acgubhi NG a propiemy deyice
attribute value that has_ been identified using an 15 identification code
read from BAIREFPAQCEL t atRBRCEDHLEAR probied HRRT ce, whitdR i sTEdnbE"Elbfect ed
to a maint enapeecibnspecpbortandppirehuss specithed phétenteviaechayont

dat a naged bg t he device IaXout at.a nanaﬁenent'gnit.%s bei n .

ref er ehted CHPHLIFEe Pe8EViStata¥guFsFRFBnmaRPPCTERT 2814 qSPFiﬁgnag%Pge
test data feyothe pradll emvfleviche, aldeMiece aevalobakiiowrddat Brgenedatocef or

combi ni ng, JLaL, gaGh, devige,. NG deyhag afLLibule, valie acgui red by, Lhe
evice attribu val ue acqui sition uni't and the device test ata acqui red
by the demfteibete dmtlaeacquoisitidhonniuniandogensrati ngnded cpreblem
eval uationgdgt 2. a4atighase panggensde upht TUeAPPERALRS184 using an
I5 identification code read from an ID tag attached to a
problem device, which is to be subjected to a maintenance
inspection and which is specified while device layout data
managed by the device layout data management unit is being
referenced; a device test data acguisition unit for
20  acquiring device test data for the problem device; a device
evaluation data generatcr for combining, fof each device,
the device attribute value acquired by the device attribute
value acquisition unit and the device test data acguired by
the device test data acquisition unit, and generating device
25 evaluation data; a database management unit for appending a
history code allowing the device evaluation data to be
managed as a history, registering the device evaluation data -
in a database, and extracting device evaluation data that
conforms to a search condition; a classification processor
30 for classifying the device evaluation data while accessing
the database via the database management unit, and
referencing a classification criteria table; a device
analysis processdr for performing a historical evaluation of
the device evaluation data extracted from the database or
35 the device evaluation data classified by the classification

processor, and analyzing an operating state of the device;
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hi story code allowi ng the device evaluation data to be managed as a
history, registering the device evaluation data in a database, and
extracting device evaluation data that conforns to a search condition; a
classification processor 30 for classifying the device eval uation data
whi | e accessing the database via the database managenent unit, and
referencing a classification criteria table; a device analysis processor
for performng a historical evaluation of the device evaluation data
extracted fromthe database or_35 the devjce evatgation daiﬁ clggslfigd by
the cl assi flEafi G SHIRYcedsdr  ThddamRt 3%y &P ohetat FrRgUist e 8°6F1Eh
device; 18sang andi splrayeushil§ois dbspdeaydorg. anal ysis results obtained
usi ng the devicF ﬁnZLysis processor. [ 0047] An inportant point regarding
the mai ntenance! PR&pection 5 support apparatus shall be described bel ow.
In order for than ampbysastrpsthtsrebtatned tbengathtecdeniceeinspbgtien

Processor: < QheSkPoheal frulosher voed dOrc/AA0HD e 1IRLBLERARCE cno
I nspect on~operati on of a plant, the device analysis processor conputes
graphs andaegaysasi oramps-s10 shboaiingdt herswaldS unehioni ¥eequaReyysist he

devi ces bag?&!cggso},h.e Ghal ysiSr T el S @F deyi ces&yal il i e rdatiagobtakned
from the database via the database processing unit. These graphs and maps
are di spl apednbanenee di KpIRSC® | opfFatiendefifce? R cdiChedfBAdr! y

ascertainegdnaipsfs0048bcdbese febhpwrtBregraynspl aadof cdataatypas hhgk can
be acguired as devjce evaluation data. Afirst éyge i analﬁsks dgta for
i ndi ca ngsﬁowhﬁgfEH%tW@ﬁfHﬁcFF@Hh@ﬁc?r?gﬂﬁnﬁﬁnﬁ r CBf REFEGRE: PBREYpRE 20

unit periodheobhalpedsorebhetbasirsdetriteskvaeanttisnotiagapbbtalinty otomycl es
of 2 vert otk gerulete Lest geltalng, 19:2a8D AV 80,10 HRglanagetgll
anong nanaged depiscescofdidelsps® on the display unit, and the device
status can be readily ascertained.
15 - [ 0048]
There follow three examples of dataltypes that can be
acquired as device evaluation data. |
A first type is analysis data for indicating a
malfunctioning frequency (the number of malfunctions per
20 unit period) obtained on the basis of test results of a
plurality of cycles of a periodic complete test pertaining
to each device to be managed.
If such analysis data is used, then in the case that,
e.g., a spécific device among managed devices of the séme
25 type has a higher malfunctioning frequency than the others,
then it will be possible to presume that the problem relates
not to the device itself, but tc¢ the conditions under which
the device in guestion was installed or used. It will also
be possible to make an accurate and efficient analysis of
30 the service conditions of each of the managed traps, the
cause of the malfunction, or other aspects.
[ 0049] | |
A second type 1s eanalysis data for indicating a
malfunctioning frequency of a managed device for each
35 classification category to which the managed device belongs,

on the basis of test results of a plurality of cycles of a
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25 type has a higher mal functioning frequency than the others, then it wll
be possible to presune that the problemrelates not to the device itself,
but to the conditions under which the device in question was installed or
used. It will also be possible to make an accurate and efficient analysis
of 30 the service conditions of each of the managed traps, the cause of
the mal function, or other aspects. [ 0049] A second type is analysis data
for indicating a malfunctioning frequency of a nanaged device for each 35

cl assificatiogn ategor 0, which the d de ce b s,. on the aS|s
of test re?uFlo of a“P B#EF?tyt%ﬁtcﬁ%yg %5 A?%%?lo & SonpiOet 8%t est

pertai ni ngmaoagadh device to be managed. An appllcatlon based

ok ang £ 29gE1 i Ba REAYLEdy o glasgﬁ@agseﬁgﬁV'ngﬁgasgy'n ar mal

pi pewor k, and mana evi ces used for _
mal funct i oRirRyifledgquendy s omarhgedndayédedeviscd ia moasalenipswosichanfl t he

classi f§capi,g8 568! B8R IRS &thtfﬁ%f%ﬁﬂﬂsb§pgﬁiﬁebs tﬁ@tﬁaQQangébHQn

anal ysis data obtalned in this manner nmakes it possible to presune tﬁat in
the case tHEEHCREHaGEd HHe dRAAGEhIAHFQ Shaegdsered a%%#f?%‘éltll 8h Ehtegory

has a hi ghclagbwmghtgahng dd @5 ;eveansl e i nghahlatkon gondi tians
are the sa ossi bl e to gresune t hat the device having that

cIaSS|f|cagE8ﬁ18§ ego??lP PREOHDLE i BRERWPPhathed §PvERLFNERBPRAL ghes
condi ti onsitl tpéss HelLor mmgbyep@mél Wt 0ih5 thke cakeacthsat & andnafkbci ent

I th di t.i f of_th dt h
of 1 ho'0 raPPUREET BRU-GE 61 M Hidpter Lo DOSOIE IO HI T Spb Tao ahalyals

data for |mdﬂéanchgoaanOfMQQﬁancy|eméngifrEQBenmytaﬂlatﬁanageddd&vone for

2 el hoss! TLEBt LA cepber Lan, e vhkehoLlenTRnagcy ey ec 08! 0RdSuens Lhe

basis of test resu ts of a cycl es a periodi ¢ conmplete test
perta|n|ngh@@l@gcﬁhagvpé@s51f1catlon category is 1ncompat1ble w1th the

given instailation conditions. It is accordingly possible to

15 make an accurate and efficient analysis of the service
conditions of each of the managed traps, the cause of the
malfunction, or other aspects.

[ 0050]
A third type 1is analysis data for indicating a

20 malfunctioning freguency of a managed device for a
classification criterion to which the managed device
belongs, on the basis of test resﬁlts cf a pilurality of
cycles of a periodic complete test pertaining to each device
to be managed.

25 "Classification criterion" refers, e.g., to a pipework
application to which a managed device is attached, and a
configuration of a managed device. Classification criteria
are further broken into classification categories. For
example, the classification categories described above, such

30 as the devices used in normal pipework and the devices used

in main  pipelines, are grouped under the single
classification criterion referred to as Tapplications."
Classification categories such as "float-type," "bucket-

type," and "disk-type" are grouped under the single
35 classification criterion referred to as "configurations.”

The malfunctioning frequency of managed devices according to
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to be'managed. 25 "Classification criterion"” refers, e.g., to a pipework
application to which a nmanaged device is attached, and a configuration of
a managed device. Classification criteria are further broken into
classification categories. For exanple, the classification categories
descri bed above, such 30 as the devices used in normal pipework and the
devices used in nmain pipelines, are grouped under the single
classification criterion referred to as "applications Cl assification
categories uc and "di sk-t

o o gerSBi Rtk PR s BRrse M KAl s FEPEY; 4PRE1 35 e

"configuragmonglhgsThewheréhppt|DM|mguérequancyjmﬂ:namage@a@edlcdsv1ce
accordi ng assi fi riterl t i e
establishe%gl glﬁ %8 Bmﬁg g@ls h 15 gﬁégge% a Qggl%icagégg Eglterla

bel ongi ng h@saasﬁg@hf mtal;ﬁunm:mrgm@f ﬁﬂ%ﬁqmatlmmﬂlt@IBOSﬁabl% hPgh
mal funcq i ogi-agufiLegHERCY¥pe! He%l:é Eﬁ &9@%&%}% 5Q §nEBﬁ§H‘E§bHQa&1EHetHEV' ce
in question is inconpatible w installation conditions
accordlnglynﬁégéﬂBFéoﬁocﬁﬁﬁétl@ﬁsacch?a%é angoefingi enpoafibysi soofakhe
servi ce copfdi bkensatef agachref ctBAtMAAYediLr BPSthEheceayee ebnbheions

mal function,. or _ other aspects. 10 BRI EF DESCRIPTICN OF THE DRAWNGS FIG 1
is a persp@gtﬁﬁg vPéwqﬂea¥%ﬁ%ﬁ%ﬂﬂﬁﬁﬁp§nu¥ e gpege 20f sthecad GPRCErE8gr am of
the managepenbthskt asp&t€s.3 is a perspective V|eM/shomnng a test node;

FI G zl@s vi ew show ng the , ] & dat abase; FI G
51is a Vview show ng the di is fmage; FIG 6 is
a view showi ng ERGanal ysis mn@ectﬁ@vﬂew soﬂ anmasjmrﬂg 1:antanal ysi s
graph; and 20 FLG; 8,1 g a, functionah; Blogk of WO ARMIAR &RE; [ KB T

Managed devi ce

FIG. 3 is a perspective view showing a test mode;
FIG. 4 is view showing the display mode bf a management
15 database;
FIG. 5 is a wview showing the display mode of a facility
chart image:;
FIG. 6 is a view showing an analysis graph;

FIG. 7 is a view showing an analysis graph; and

20 FIG. 8 is a functional block view of a portable PC.
[ KEY]
T Managed device

Ic Test result

N Malfunctioning freguency
25 G, E Analysis data
2 Input means

l4a, 14b Input means
17 Storage means
Pb Preset program
30 16 Arithmetic means
BEST MODE FOR CARRYING QUT THE INVENTION
[ 0051]

FIGS. 1 and 2 show a management unit 1 used in the

management of a large group of vapor traps T installed in a
35 chemical plant or cother vapor-using facility. The management

unit 1 is composed of a testing unit 2, a portable personal
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Ic Test result N Ml functioning frequency 25 G E Analysis data 2 I nput
means 14a, 14b | nput neans 17 Storage neans Pb Preset program 30 16
Arithrmetic means BEST MODE FOR CARRYI NG OQUT THE I NVENTION [ 0051] FIGS. 1
and 2 show a managenent unit 1 used in the nmanagenent of a |arge group of
vapor traps T installed in a 35 chemi cal plant or other vapor-using
facility. The managenent unit 1 is conposed of a testing unit-2, a portable
personal 21 conputer 3 (abbreviated as "portable PC' hereinbel ow), and .an

| D tag reader 4, 05 The testjng upit 2 S eypad 5 .as an operatin
i1 AR hatteh, & ay ted o Bbab B, DG P N

(central pancesstag twadgras. an arithnmetic unit, and an internal nmenory 8
as a storage un[iOZ:J05 testing programPa is stored in the nenory 8. The

testing unit 2 opérates in accordance with the testing program Pa executed
by the CPU 10 The[t©968hg Theitedthayg ankeypatla8 aspanbeporaThegdisitl end

of the 5 prgbeg.9.i (o)VAP it sen faor.detecti. ﬁeals(\gmja@onic
vi brati onsgaﬁ1 %tllg%gréa%ﬁ&g’gﬂlg abhn %t%r%glgpicg?’f gg:%qiS%Q lgg:t%r ap T while
pressed agarfstrahe moaaesfEinsuphate ofs tde eraphmgsishdwriim BRG 3N

Vibration apdelgaperatise s signalscsenaed; b tha %@%%glgraggafnnwt_igo the
testing unit 2 via a connecting cord 11 (or an infrared_ ~ communi cation
nmeans or ofheFedi Ad e&Re cHMANTIYcabt on Theansssting (w547 ARSHASSSagiteader

4 is providedot@hibe dishakhend&ftialy program Pa executed by the CPU
10 7. '

[ 0053]

The testing unit 2 has a probe 9. The distal end of the
probe 9 1is provided with a sensor 10 for detecting the
supersonic vibrations and temperature at an external surface

15 of a trap T while pressed against the external surface of
the trap, as shown in FIG. 3. Vibration and temperature
signals sensed by the sensor 10 are input tc the testing
unit 2 wvia a connecting cord 11 ~(or an infrared
communication means or other wireless communication means).

20 [ 0054] '

The ID tag reader 4 is provided to‘the distal end of an
arm 12 mounted on the probe 82, with the arm being able to be
switched between the extended position shown by the brcken
line and the retracted position shown by the solid line.

25 When the ID tag reader 4 is brought close to an ID tag 13
attached in the vicinity of each tested trap while the arm
12 is extended, the area number, trap number, and other trap
identification information Ia of the corresponding trap T
recorded.in the ID tag 13 are read by the ID tag reader 4

30 and are input to the testing unit 2. -

[ 0055]

The portabkle PC 3 has a keyboard 14a, stylus 14b, and
mouse (not shown) as operating units; a display 15 as a
display unit; an internal CPU 16 as an arithmetic unit:; and

35 an internal hard disk 17 as a storage unit. A management

program Pb is stored on the hard disk 17. The portable PC 3
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arm 12 nmounted on the probe 9, with the armbeing able to be swtched

bet ween t he extended position shown by the broken |ine and the retracted
position shown by the solid line. 25 When the ID tag reader 4 is brought
close to an IDtag 13 attached in the vicinity of each tested trap while
the arm 12 is extended, the area nunber, trap nunber, and other trap
identification information la of the corresponding trap T recorded in the
I D tag 13 are read by the ID tag reader 4 30 and are input to the testing
unit 2. 055] .. The ortable RC 3 has oard l4a Iu

mouse. (not CORERRT “as LOper At RGSORT < &ha: Shtay eaadenEhty Bspdoenn £ an
i nternal CPyet6tad hm dhet@RBtl6.unit; and 35 an internal hard disk 17 as a
storage unit. A5gg @penent progranth is stored on the hard disk 17. The
portable PC 3 operates in accordance with the managenment program Pb
execut ed by theToPUPPELaple058] Theaportaats et 2y anchaveicapiomywith

comunigat kgl WekRina L8t €Stying Inkdnde thf LONNeLE i Ngrcahd k8 rbPEgan
infrared communication nmeans or other wreless connunlcatlon means). The

trap i dent FPIEHREEGALLAROMRRIEPY LK VETRLasS hGoRRENieptiay FEaRs! -4 is

input to thget e&tapngld,gﬂﬂlﬁlcmctdmemwrtablcﬁl Pfa 3¢tn3@ (1008544 The amBOrY 8
of the testing unit stores..t he, nodel |ication, service v

pressure, afd c—heFeFQEEs of ltgra’ﬁlplﬂttFPb i HESF AR diD gf aé%@htt}? t he
tested trapsrfabIbepctesting unit 2 retrieves fromthe nmenory 8 the trap 15
attribyte infor @%?ﬂalb of the tested trap T specified by the trap
identificationi tion la that was read by the |IDtag reader 4. The
trap attribute Thé omertoirgn 4 bofhuher eaebtiarmyl whit vizbredtdres aimel redpérature

sensed by 58&%8289%105e%§c§\/@%#8£egré@Eﬁ]ge,de:t:u?&n‘bgﬁéﬂ:OE&E'st g ?rap
i nfornati on eterm na riterra rntormation
exanpl e, attrlbute information Ib of each of the tested traps T The
testing unit 2 retrieves from the memory 8 the trap
15 attribute information Ib of the tested trap T specified by
the trap identification information Ia that was read by the
ID tag reader 4. The trap attribute information Ib thus read
and the vibrations and temperature sensed by the sensor 10
are evaluated using determination criteria information Da.
20 The determination criteria information Da may, for example,
include tables for calculating the vapor leakage rate. or the
like from the trap model, temperature, and vibration. The
determination c¢riteria information Da 1s stored in the
memory 8. Obtaining the vapcr leakage rate as a result of
25 the evaluation makes it possible to determine whether the
tested trap T is operating normally or has a malfuncticn. In
addition, the malfunction category can also be determined,
such as whether the leak is large, medium, or small, whether
. there is a blowout cor an obstruction, or the 1like.
30 [ 0058]
The testing unit 2 stores the following information in
the memory B: trap reference information Id that may include
a test date, notes, and a plurality of other entries that
are input. by operating the keypad 5 or the like for each of
35 the tested traps T, and the results of determining whether

the traps operate normally or have a malfunction, as well as

23



i nclude tables for calculating the vapor |eakage rate. or the 1like from
the trap nodel, tenperature, and vibration. The determnation criteria
information Da is stored in the nenory 8. Cbtaining the vapor |eakage rate
as a result of 25 the evaluation nmakes it possible to determ ne whether the
tested trap T is operating normally or has a malfunction. In addition, the
mal functi on category can al so be determ ned, such as whether the leak is

| arge, nedium or small, vvhet her there is a blowout or an obstruction, or
the |ike. [ .005 The t uni t stor efol ow n |nf r Lon in
the menory 87 FRRBLEE! Greri THLSIR | D15 LI S | Fe) terY B € ebP Rt .
not es, andtaspl peat:ity B d)thep eastibsfatmtiarie i ﬁputthbyp@peaatsbn‘ghehe
keypad 5 of Wﬁe @é%% f9£e§@f@s°f1%5 the tess ? e1L803 TyiaRd there Hébs Of
det erm ni ng et he the traps operate normally or have a nal nctlon

wel | as 3d@hé1fé§@t1@no#nﬂet@ahiﬁnnéatﬁ@dnﬁrﬁgnétt@nbéaﬁegaiyraét@@ap
test resul tg_| CTﬁéEéptpﬁé"s 'o@:‘f ORI )ionl A& PUOCEESnshiered rep £RSt
results Ic are correla h the trap identification information la and
trap attri BEFEaPHEoPRaEt on 5 | b. These types of information are al so
transmtted to [t@@59]portable PC 3. [ 0059] In the testing unit 2, the four
- types of |nformat|on %ﬂld about the tested_tra T 1§$ecified
by the 10 traplPdéhé f?ec%ﬁjr% PﬂFBr ti O | LOPRatt ¥ReS rehdip OFﬁé Bt ag
reader 4 (Dbs, |mbprmat|9ﬁdabdubbbhe test edsteapsrdpsspespbiediby bpethdi ng
theke ad_5_or .i.n_an r ayed on the m_niature display 6
in scro IaBF%pf(%Pﬁ‘P%f¥66§6]wT5 ﬁ%rﬁ?}_‘do&l E‘IIJ? ¥t YRS ﬁglﬁt %1 1%2‘,e3i£3)tores
a nmanageneag dmabase 4Db {lox vvhanhrmbelbnapala@mtl bihe tedtedratireps| bTabout

the testedg é89§1 2ggdinlrgp Cobr#h LESL oL éE'&é | capf each
Q?E (? ? thetrag %

of the test stln
dlsp yed on the miniature 1splay in scroliable form
[ 0060]
15 The hard disk 17 of the portable PC 3 stores a

management database Db in which the trap attribute
information Ib about the tested traps T (i.e., managed
traps), the trap test results Ic o©f each of the tests
performed by the testing unit 2, the trap reference
20 information Id, and the like are recorded in relation with
the trap identification information Ia. In the portable PC 3
that has received the trap test results Ic from the testing
unit 2, a database update function is initiated, and the
trap test results Ic and trap reference informaticn Id are
25 cumulatively recorded in the management database Db for the

specified tested traps T.

[ 0061]

The management database Db may not have any entries of
the managed traps T that correspond to the trap
30 identification information Ia read by the ID tag reader 4.
When this happens, the portable PC 3 creates a record as a
database creation function wherein an entry that 1s related
to the managed traps T (i.e., unrécorded traps) and
corresponds to the trap identification information Ia is
35 newly establiished in the management database Db. The trap

test results Ic and trap reference information Id about the
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20 information Id, and the like are recorded in relation with the trap
identification information la. In the portable PC 3 that has received the
trap test results Ic fromthe testing unit 2, a database update function
isinitiated, and the trap test results Ic and trap reference information
Id are 25 cumul atively recorded in the nmanagenent database Db for the
specified tested traps T. [ 0061] The managenent database Db nay not have
any entries of the managed traps T that correspond to the trap 30

identification information la read. by the | ader, 4. Wien th|s
happens, ¢ HBRREPHACI R § cf BHTOL. o o griast BE  (HECHIAGe EF bht Ponite
function whrecertdednienthy mbadgésernel ddieghad® Iheatmartaigecbdiraps T - (|.e
unr ecor ded trapibpggf corresponds to the trap identification information

lais 35 newy i shed in the managenent database Db. The trap test
results Ic and Ena@ddetébamcahaﬁpmrnabkm Pd 3bdwts thedaRabamdagédriesps T

Lransms  eduDEOLLNG SN0 Rl L dyar gypeecosfed i the sEAnagemen 1a

dat abase d8ti on e portable PC 3 has a
dat abase dabpuéyeaghf giﬁctch@nmwmg@@ytﬂrﬁ@Sf Euﬁrepypégdoﬂnu iher RAPREGATEALt 0 | d

about eaCthEabQ@e”BBaQEQ BE§?§a§eEESHr€ﬁQ amsbmsyngaagﬁn%abulggt@B@ﬁe Db
are di splayed on the in tabular form ~as shown jin

this datab§§esap§ﬂlé@ ﬁ t%bléxbﬁh%%mﬁ%ﬁ%ﬁﬂ%ﬁfqfﬁ?%a%crEm?eHaQ%eagnto

di splay enthikesiikghaedslQ & asdestied tdapss Tespaespigd bytkhest Fapated
|dent|{¢c |on information | a that s read _%hth%f!D tagﬁr ager 41 or
tested'tra %? TESPERT f i PR dpefREFHGEe RBYLTMH d 4%, 15EPIFGSL$8b2O8r the
like. In caﬁESrmatmbncmath&auﬁwygnﬁeadlbyathe [o am@ﬂraﬁﬂﬁrcﬁ téee tanaged
traps T ha% bgeg |tten115 orcg WW|tten erg%rﬁé %%Qgﬁfdl&éa or

the like, T ntemt. stor 8d° n&ﬁag ment |s subjected to
awite orstgﬂmst éébpeloat itdre 8bd03‘dl Agl ycageD063] whlch the information '

Ia to Id about each of the managed traps T has been written
15 or rewritten by operating the keyboard 1l4a or the like, the
content stored in the management database Db is subjected to
a write or rewrite operation accordingly.
[ 0063]
The portable PC 3 (i.e., the management program Pb) has
200 a mapping function and an analysis data creation function in
addition to the database updating and creating function and
the database display function described above. With the
mapping function, a schematic facility chart image G showing
the facility provided with a large group of managed traps T
25 such as the one shown in FIG. 5 is displayed on the display
15 on the basis of facility chart information Dc stored on
the hard disk 17. This display is provided instead of the
above-described tabular database display shown in FIG. 4. In
addition, display elements E (icons) that show individual
30 tested traps T are overlaid on the facility chart image G
and displayed on the dispiay 15 in an arrangement that
conforms to the actual trap positions. The overlaying 1s
performed on the basis of the trap arrangement infermation
Dd about each of the tested traps T that is stored on the
35 hard disk 17 in the same manner.
[ 0064} -
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The portable PC 3 (i.e., the managenent program Pb) has 20 a mappi ng
function and an anal ysis data creation function in addition to the

dat abase updating and creating function and the database display function
descri bed above. Wth the mapping function, a schematic facility chart
imge G showing the facility provided wwth a | arge group of managed traps
T 25 such as the one shown in FIG 5 is displayed on the display 15 on the
basis of facility chart information Dc stored on the hard disk 17. This

di splay is provjded instead Qf the, ove-descri bed, t abul ar dat abas

i sl 2y shown 1 IEER G °Ph gl oA SlFREhE o en SRV Ener { PP show
i ndi vi dual £86ilésyedhtrapimigar € everdha dicpliahe ¥acef i tlye chartabhmgBCG

and di spl ayed_o ISPl a Lh_an r n h n e
actual [rap bsebeLSestiiRy Mpateling - AL SEIRIEN AL (RETLILTCNT 30
trap arrangesegnatedofaat evacubidonpothe ednhovfathent sted fdapkoTtthhe is

stored pn §BRa433 BE&;FEJ i 8K %%BP::&Q? ﬁ&émto.”FHEQrd'é 99?%1%%91‘991@ agy of
t he di spl ay elgnents dlsp?ayed In %e facility cha?t | mage G on the
di spl ay 15T8fdt Heeq¥br £BB| enPFEggnent séaéébéaebwlbp@mgtiﬁgswﬁ@v%@yla@s f4b or

the like apdphsatdegi-gnat ed toke DRGULILYN.cHNE 1IfLydTaEion tRet @ikg1apout
“the 5 nanﬁged trap T that corresponds to this display elenment Eis read
fromthe ﬁagenent dat abase Db and di splayed as a separate frame in the
facility chart [iomgs] G on the display 15. [ 0065] 10 In addition, as an

analysf i nfornation grfation function_ of. the port_ble_gg 3, the__.
application of the 288iFé8BondPfg tHap TR b di SpPEYRE Ri ng~8RF#8Fences
in the shépecofot heofli gpleay pelrémpits ECon3t hettbasiappdfidatd onr apf athei but e

dat abage oo Ae RRERETY o bl 15 ST Pe 038B1arta, S O R dERAe e
gener al useheashapangfeth¢ndisniey alemneawes uSepnahdeabesisel efi hdécaras t he
mai n attribute information Ib of each of the managed traps T
15 recorded in the management database Db, as shown in FIG. 5.
In this case, a square indicates a general use, a triangle
indicates a trace use, and a circle indicates the main
pipeline use. Based on the trap test result Ic for each
managed trap T cumulatively recorded in the management
20 database Db, and depending on the differences in the border
color or pattern of the display elements E, the number N of
malfunctions c¢f the correspending trap T in the most recent
preset period (e.g., 3 years) is displayed. In this example,
a thin soclid border indicates zero times, a thin broken
25 border indicates a single time, and a thick solid border
| indicates a plurality of times. '
[ 0066]
As used herein, the term "number N of malfunctions
(i.e., malfuncticning frequency in a preset period)" refers
30 to the number of malfunctions experienced by managed traps T
installed at a single installation site that accommodates
the traps, rather than the number of malfunctions of a
single managed trap T as such.
[ 0067]
35 A single entry or a plurality of entries in any type of

information Ia to Id about the managed traps T is similarly
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pi peline use. Based on the trap test result Ic for each nmanaged trap T
cunul atively recorded in the managenent 20 dat abase Db, and dependi ng on
the differences in the border color or pattern of the display elenents E,
the nunber N of nmalfunctions of the corresponding trap T in the npst

recent preset period (e.g., 3 years) is displayed. In this exanple, a
thin solid border indicates zero tines, a thin broken 25 border indicates a
single time, and a thick solid border indicates a pIurallty of times. |
0066] * As usged_herein, erm." nunber |.f uncti ons

ol funct i oAAEPYEaUBRcy en S8 AIYBL8t CBER GaFStr elerbhhaoP0 LEE RuABER of
mal f uncti org exmahuaaaedamﬁbaaaagadpﬂagpSnTthaspakkaﬁlatPe 8i, nglse shown

installati t hat C d p t her Nt [ of
nalfunctlogg §$&§ glng g ﬁgﬁ%@g%' 7‘%égs§%ﬁsg b8 8%%?835 %ﬁ?ﬁﬁgﬁg entry
or a plurallitg: @fg@mﬁmﬁésd&eanﬁxﬂqqm&&ﬂ, maﬁmrpapebnn¢ause, dndbottetrhe

nanageds t gpssT;irs cSkabhar Lyt floplayedyes hgorpoalyshe datanr eald on

function in the form of ata dat ase dis I'e PC 3,
as shown ©theFRG entnies hiardi spragifind claéssw‘rﬁ?@%ﬂh oncengtgbenas byi.e.,

general use ekéﬁiﬁgusﬁie MREPHBLPE! 1Ry usghea@%th@erleﬁo classificankon,
cat egories |n the Tapplicatjon" entr ) of these entries are speC|f|ed as

search conHPFFSHEOBy tﬁﬁbraFﬁEEWQRQQ%be%rdt?4anfn?%ﬁ%HQEglAbn oi-Pehe
like, whemedpgambhe idafrabieel @b | 8st @ikglaeeqr dad dabulke fEARJENERKe

dat abags ka0 REYEd,| ok abuan Lopmon, Lhe 10, dLsplax ks only Lo the
exanpl e, spéaBéyfmgatibnamaﬂggmrle&s a Bear eixacmia,t | gpedofyime Hﬁdebtentry
e Pl B S TN PSRN0l o o Eykosldy
15 only foattmhutEypmﬁmmjad:rtraps CRuges00EBE 1nformatlon Ia to Id
recorded in the management database Db to be displayed on
15 the display 15 only for float-type managed traps T.

[ 0068]

The portable PC 3 further has the following analysis
data creation function. When a graphic display is specified
in a state in which two entries selected from the

20 information Ia to Id about the managed traps T are indicated
by operating the keyboard 14a, stylus 14b, or the like, the
" number of traps belonging to the classification categories '

0of one of the entries and the nuﬁber of traps belconging to

the classification categories of the other entry (i.e., the

25 number of traps in each classification category for the
secend entry) are displayed on the display 15 on the basis

of the information Ia to Id recorded in the management
database Db. The display is in the form of a 3D bar graph,

pie graph, or other specified graph. For example, a graph is

30 displayed on the display 15, as shown in FIG. 6, by
indicating a model entry in the trap attribute information

Ib and indicating entries classified by the malfunction
categories in the trap test result Ic for an arbitrary
cycle, and specifying a graphic display. based on a 3D bar

35 - graph. Also, a graph is displayed on the display 15, as
shown 1in FIG. 7, by indicating entries classified by the
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The portable PC 3 further has the following analysis data creation
function. When a graphic display is specified in a state in which two
entries selected fromthe 20 infornmation la to Id about the managed traps T
are indicated by operating the keyboard 14a, stylus 14b, or the like, the
nunber of traps belonging to the classificatien categories of one of the
entries and the nunber of traps belonging to the classification categories
of the other entry (i.e., the 25 nunber of traps in each classification
category for.the  second entry) are_displayed on_the display 15 t he
basi o of CRATIRFEIRR: |GH THTIS 4 Pecartiod iR t He" matsoehont \Caatibage Db.
The di spl apresednnghecyalran ehda Biibaat raplntrpies gchphsidredt fer the
speci fied e | e, .a_graph._j S e he di ay; 15, as
shoan 1 n FresAncEobny tAlReR: ;30T A0 1hE haD SO CPeRaLE TR ERY Stnt

~i nf or mat i oAUrKBNENnGYcAG c@richgsrerifvne| asgrepidch@ispd ayalfanssd i oh a
categorgsesphkp Lhgohrap test result Ic for an arbitrary cycle, and

speci fying a graBRic di spl ay based on a 3D bar 35 graph. Also, a graph is
di spl ayed on theP8P8blay 15, as shown in FIG 7, by indicating entries
classified by thelapEe2drofpmalsf Ungldon L0901 i £SmhRadde heapréiesy tesult
lc for a £eced|ng cécle and indicating entries classified %g t he,

mal f unct i on'€atEgoPYesdi FeAREPFRag & edt® rEgultSIRI fHrMEMRICRI; T edtityll e,
and speci f gpagiaugeaphs cdedssplioyd baisegde on a 5 pie graph. [ 0069] A large
gr oup ﬂ§ vapor %gﬁz T is managed according to the follow ng sequence (a)
to (f) using a g%nent unit 1 configured as descri-bed above. 10 [ 0070]
(a) It is deterfehedtbyisormmtdmatirets i/t hcdrielitredap cnmnageherntha efuept er

thnch of UAEoHaBREntr PO, Shchs SRALL e B Lt desharsied oz punaped
managenent are to be designated as managed traps T. Specifically, it is
determined based on discussions with the management

15 requester whether all the vapor traps at the facility are to
be designated as managed traps T, énly the wvapor traps in
some of the sections at the facility are to be designated as
managed traps T, only the vapor traps belonging toc a
specific vapor system in the facility are to be designated

20 as mandged traps T, or the like.

[ 0071]

(b) Facility chart information Dc.and trap arrangement
informaticon Dd, which are stored on the hard disk 17 of the
portable PC 3, are created based on a facility arrangement

25 chart, pipeline system chart, or the like presented by the
management requester,. and the facility chart information Dc
and trap arrangement information Dd thus created are stored
on the hard disk 17 of the portable PC 3.

[ 0072]

30 (c) As an initiel operation, the test operator brings
the management unit 1 to the installation site of each of
the managed traps T while consulting thé facility chart
image G displayed on the display 15 of the portable.PC 3 and
the display elements E on the facility chart image G,

35 attaches an ID tag 13 to each of the managed traps T, and

reads the trap identification information Ia by using the ID
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15 requester whether all the vapor traps at the facility are to be

desi gnated as nmanaged traps T, only the vapor traps in sone of the
sections at the facility are to be designated as managed traps T, only the
vapor traps belonging to a specific vapor systemin the facility are to be
designated 20 as managed traps T, or the like. [ 0071] (b) Facility chart
information Dc and trap arrangenent " infornmation Dd, which are stored on
the hard disk 17 of the portable PC 3, are created based on a facility

arrangenen 25 ch i ne system chart esented by _the
rnagarent [PEQERSTEr | 4 BTG S A L R B2PHr GE m P oReRE S Ean e £ Rt
arrangenenhrentbenabyonrﬁﬁtéhubycthatadtabesstoredtlon fhachaod thskhd7 of

t he portab PC 3 2 C) nitial _op ration h

oper at or b?gﬁggem?%é %a% L%ﬁ%ntgunffsah h % ?ns aﬁtatlont%%t Okﬁgéa%h of
t he nanageaCtBapsImvwmdztt@msuthengnﬂmaidﬁnﬂmﬂ%caﬂknm inhegeaiG el spayed
on the 4is y t 3 d e . gi %Eﬂt§ ongthe
facility cﬁggttﬁgag% E?ggp%gfﬁgﬁﬁggq%nfﬁg eggﬂl thﬂgiﬁﬁﬁl e %g%age
traps T, afte fentslabtedthaptlhelcmerattian oif isnfontas dh @Dyhesildgethe 1D
28 tag r eader ﬁ ofmtries related to each of the managed traps T are

t hereby created_by the dat abase creation function in the_ nmnagenent
dat abase Db of thea&idignskta7athachdrgortabradspd B, apg dfAditth, thfe

trap identttipatiigenthfieafBbhon nlfdaandnt hes di spkayien®id satod oalgach of
t he ged traps T _are correl ated t he o ratlon of tylu b or the
ke, T 20898F EPRe aatfer o ot SERIE T b CAGSCHAR r Sl T het T2 ap
|dentlflcaréﬁarémé@rﬁafb@mataonthRitﬁst epehataf ah60n@b&geomftfmmsthe trap
attribute |nfor on q%anqn%rapéggfa e Hn%% Elgn Id for gach gé t he
managed traps T? and enter s e trap a 1 bate FAformati on | B oand tf p

reference information Id into the management database Db of

the portable PC 3 by operating the keyboard 14a, stylus 14b,

15 or the like. The management database Db is thus created anew

for all the managed traps T.

[ 0074] |

Furthermore, the ID tags 13 are attached, the trap
identificationrlinformation Ia  is read, and the trap

20 attribute information Ib and trap reference information Id
is entered. The test operator thereby enters trap attribute
information Ib and trap reference information Id for each of
the managed traps T into the memory 8 of the testing unit 2
from the management database Db of the. portable PC 3 for

25 each of the managed traps T. The testing unit 2 is used to
test each of the managed traps T, and the test results Ic
are stored in the memory 8 of the testing unit 2 and are
entered into the management database Db of the portable EC
3.

30 [ 0075]

{(d) After the initial operation has concluded, the
current condition (e.g., malfunction rate, total vwvapor
leakage, monetary loss due to vapor leakage, and the like)
of all the managed traps T is repcrted to the management

35 requester on the basis of the trap test results Ic for the

entire number of the managed traps T " recorded in the
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reference information Id into the managenent database Db of the portable
PC 3 by operating the keyboard 14a, stylus 14b, 15 or the like. The
managenent dat abase Db is thus created anew for all the nanaged traps T. |
0074] Furthernore, the ID tags 13 are attached, the trap identification
information la is read, and the trap 20 attribute.information Ib and trap
reference information Id is entered. The test operator thereby enters trap
attribute infornation b and trap reference information Id for each of

t he managed tra i he ne f the te t fromthe
managerre%t maaﬁa Q?B Dl’J’rita?Ff":1 & Pgblta"ef?cp§r5:8?’& gPe(gch of thet %ﬁ%\ﬁ%d
traps T. Tbeethstﬂnguﬂnttﬁbns pseflotwedt eby easinsofl tdte omanageth trabs T,
and the test_resu store in the ne 8 tes i it
and are eWFe?%ﬁmeﬂfo E%ﬁ?e Eﬁbene% Sdat ab 5%% %j %Eﬁggrtabkéﬂgiggé.
[ 0075] (dpvAafhenlthe iwhitdhaltlopesmition hambeuncﬁu¢@@ naregesuremps T
condition (€. go zgeleguag]fthos! Egﬁfa ag{ialcr RONe geakegs spaeharyahesg due
8 &' ke F 8

to vapor | eaka nana ed tra I's reported to
t he nanageﬁéﬁPIBQQ&&%%%t%hemnopﬁéabh%gsn@ﬁmﬁﬁéYbréﬁﬁRﬁHmQ%%uFFé peleor

the entir ?oE‘U"@}ﬁJ %swm%ﬂ@ﬂe%&q@%oﬁg e @%@!w@et heon 2 anagesent
dat abase Db_of port abl C 3. Aninitial overhaul is then erforned by

consultatlBhemntklk%b néﬁégeﬁbntpﬁéaﬁééterovq%%a%%erHﬁhl WQlEPthePnéy

conpl ete myerhadtibninki Gnbhedeptipe nuaber rebat bednepageglbeapswith is
repl ac @ with reco nded traps (e.g., traps with reduced vapor | eakage
when OE r af FRGMARBRRER YX2PPaps more suitable for the installation

condi tions or seogi7ép conditions, or the like), or a partial overhaul in

oY ol FincLheni ng, aé‘fge&végh%a T 3 T Rl cheplaggduith
devices are retested using the testing unit 2 to determine
whether the devices operate normally or have a malfunction.

15 The repair or replacement is completed for those of the
managed traps T that have been confirmed by the retesting to
operate normally. For those of the managed traps T that have
been confirmed by the retesting te have a malfunction, the
repair or replacement 1is repeated until the retesting

20 confirms that the devices operate ncrmally.

[ 00771

Once a replaced or repaired managed trap T is confirmed
by the retesting to operate normally, a replacement or
repair record 1is made for this managed trap T:; i.e., the

25 fact of the replacement or repalr 1s recorded in the
management database Db of the portable PC 3, as are the
post-replacement or post-repair trap attribute information
Ib, trap test result Ic, and trap reference information Id.

[ 0078]

30 (e) After the initial operation is completed, a
complete test is performed periodically, such as annually or
semiannually. The testing unit 2 is used to test the entire
number of the managed traps T (i.e., to perform a test in
which trap identification information Ia is read by the ID

35 tag reader 4 for each trap T, and the probe 9 1is brought -

against the trap T) irrespective of whether a complete or
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In the initial overhaul, the replaced or repaired devices are retested
using the testing unit 2 to determ ne whether the devices operate nornally
or have a mal function. 15 The repair or replacenent is conpleted for those
of the nmanaged traps T that have been confirnmed by the retesting to
operate normally. For those of the managed traps T that have been
confirnmed by the retesting to have a mal function, the repair or
replacenent is repeated until the retesting 20 confirns that the devices

0077],n d d d t
conf  rmed PRYCEHE PEPROTPhGED BHbr SESha el 15 4 et SOarat or B Ehal r
record i s tane ﬂﬁﬁa?@@&phamagedstrap;Tperfﬁrmedhetﬁépfaa&totreémits Ic
repl acemen §{1tr82%r StﬁgcfﬁggggehntEQﬁe ?ﬁﬁégﬁﬁﬁg& Qétﬁﬁésﬁa%gg{n Eute

portable P as are epl ace repairr-tra
i nf or mat i oflatabaser Bp-test & etmﬂftunmloandlq rteq@pr eéfedeneetidf othrasl bnapd

0078] 39 (e} ALbetsbheolNELLALcoOpey i D SSOHBMLL, coml eLe test '.S

performed periodically, such.as annua sem annua The testing unit
2 is used to tesPOYRe entire nunber of the managed traps T (i.e., to

performa test A wuhigh &y@ne | Qﬁmt'éd tdQn 'tréfs%'ﬁ%“ og | gebsakead By the
ID 35 tag reader 4 for eac% trap T, the probe 97is brought against the

trap T) |rF%BﬁéE??ved%Vl%ﬁeth%r %?Qﬁﬁﬁﬁ t PYor thep S&sEARO oWBrhaul waS
performed astéheinsi thaktheyethaulbeviaeh id idpeddte meomy el tyesdr iBas a

f d, ts | t h of th dt T dded
Per o b PR ES k! SSULS 5 RN e gt L e na0etLyans Fole, adde
trap 5 issimphared bo_aaphamedahnbheahae¢onnnnd&ﬂage@ptrép0D79batnheach
cycle of compl,ele,keshindy A HEPl AL Ol ngT £RAITR] avige s et £st gd by

the testing unit nlne Yhe-devi I's operati-ng nornally

~or has a 1oeméa¢@@c@ronepahr@d;ew@exﬁag asm@aﬁge@ftth@ thbabtbaSebeen

confirmed by the retesting toe have a malfunction 1is

15 repeatedly replaced or repaired until the retesting confirms
that the device is operating normally. Once a replaced or
repaired managed trap T is confirmed by the retesting to
operate normally, a replacement or repair record is made for
this managed trap T; i.e., the fact of the replacement or

20 repair is added to the management database Db of the
portable PC 3, as are the post-replacement or post-repair
trap attribute.information Ib, trap test result Ic, and trap
reference information Id.

{0080]

25 In each cycle of complete testing, another testing mode
can be adopted instead of the testing mode in which the
management unit 1 composed of a testing unit 2, portable PC
3, and ID tag reader 4 1is used by the test operator as a
portable unit to test each managéd trap T in the same- manner

30 as during the previcus «cycle of initial overhauling
accompanied by the creation of a management database Db.
Specifically, it is alsc possible to adopt a testing mode in
which only the testing unit 2 provided with an ID tag reader
4 is used by the test operator as a portable unit to test

'35 each managed trap T, and the trap test result Ic and trap

reference information Id about each of the managed traps T
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simlarly to an initial overhaul. A managed trap T that has been confirned
by the retesting to operate nornmally is not replaced or repaired, whereas
a managed trap T that has been confirnmed by the retesting to have a

mal function is 15 repeatedly replaced or repaired until the retesting
confirms that the device is operating normally. Once a replaced or
repaired managed trap T is confirnmed by the retesting to operate nornally,
a replacenment or repair record is nade for this nanaged trap T; i.e., the

fact of the repl.acenent 20 repair i s added .to the managenent database Db
of the poF?SSEge c 3" ag%gre Qrﬁbsﬁfre a§§ﬁintt%ﬁtkﬁgt-?%ﬁﬁirg tF3ap
attributg cofloemativehyl bpterag tieso mmﬁﬂmaﬂagemﬁnttd&ﬂabg&ée@hnoé the
informatiop.ld.,|.0880% %f%%Piﬁﬁ%htggfle of conplete testing, another

testing node can be ado stead  of the testing node in which the
managenment unitl 208dhposed of a testing unit 2, portable PC 3, and ID tag

reader ¢ is usedebyThBesbestcOPELAROLiBA Br ROhLGRLCLYALE ©O Eﬁétc§?98

managed trap T in_the sane manner 30_as during the previous cycle o
initial ovefhaulFphdungeéenpannedtby th&ecreat rBAlYFed AhRa§eRBRP B¥FABase

Db.  Speci biccaldmpleltle 11eAisQ POssihl enbehadoptia atast i mdep| Nushch
only the testing_ unit 2 provided, wth an |D tag reader 4 |s used by fhe
t est operaFBraﬁglésbﬁrgﬁg?ecﬁﬁ?FlPB tERFt 38N e3E Nt RENBEEEER+4pFT, aftlChhe
trap test mesutihiel omnddesapibeafl esleoee. i nf orambles |of abkeul yedeh akthhe
managegh traps_JT. 31 rgcorded in the nit 21is

1 f  the t I
Col Toot) veryeartePed THrs: THE marHgehiit d4taoa6d B9 of e  pePEabl 87PC 3
after the &pslichtDO81]badsdd ) chhetker viltapeordi t aonddprmnagdedntemapsET, t he

cause o BEBLLYDGL! Qe RS | ke A g anabuasdaal (6 SARD GXEle off
conpl ete testing or”in another Suitabl'e period by uUsing  an analysis data
creation fhacdgedn on t he podsablay PGBemerth &s t hdismedestri bedogbede.

Exanpl es of napahysisnddkato 1d only for managed traps T of a specific
15 classification category, or displaying a graph. The results
of the analysis are reported tco the management requester,
and appropriate measures are taken for the facility based on
the results.
[ 0082]

20 In performing maintenance inspeétions on traps T and
cther plant facility devices (the term "trap T" has been
used here 1in relation to such devices, Dbut the word
"device,"” which 1is a general term, will Dbe adopted
hereinbelow) at a plant facility, the above-described

25 portable PC 3 uses a signal from the ID tag reader 4 or
testing unit 2, and provides efficient assistance in
performing maintenance inspections cn plant facility
devices. Ih particular, the computer provides efficient
assistance to the operator when maintenance inspectionris to

30 be performed on a device used in a plant facility according
to maintenance inspection guidelines. These guidelines
include a complete overhaul strategy in which a complete
overhaul 1is performed {0 replace the entire number of

" devices to be subjected to maintenance inspections with

35 recommended devices, and a complete test involving the

entire number of the managed devices is then periodically
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10 creation functions include displaying the type of application based on
t he shape of a display elenent E, displaying the nunber N of nal functions
by the type of border on a display elenment E, displaying recorded
information la to Id only for managed traps T of a specific 15
classification category, or displaying a graph. The results of the

anal ysis are reported to the managenent requester, and appropriate
nmeasures are taken for the faC|I|ty based on the results. [ 0082] 20 In
per form ng nalniégance i nspec Es on tra 1 a@d ot her gnt fac y
devi ces- (t iEPFE "tFBB ' PRA 18 effvea88Y h§ &3 ﬁgVeFBtWB 0 sﬁéﬁ ﬁg i ces,
but the woprderhdevi ces ' p@hf@ime@ aogerepadlr tenhy whbkebeofadope edanaged

herelnbeIO\éQeﬁ?%ﬁ Bﬂgth%%J t?glﬁggﬁglggscr|di_g§ pQL f?%gnghg uses

a signal fro ag reader ani ©72, ‘&nd pr
ef ficient mséfgnahcenung péﬁﬁ@pﬁsngwmahntenanmeendséecﬁaamgean phadt a

facility dexbsese |fhO@ruheHhding! NG LOURUE 2L ALAMIAIESoF! fitd CRbnaged

assi stance to the operatof when maintenance i nspection IS to
per f or med éﬁvacéévﬂéet@§@dReﬁl@dQPaAﬂYfé@PB@F?daccgﬁélﬁ@lstéeﬁﬁpﬁteﬁaﬁce

i nspecti onrguidebhBes s IH@S§09@bQ§EI@e83 b@%'%@%f@ ﬁQ@BlﬁkgngvﬁEBQQEms
strategy in which a conplete overhaul pe orneg to replace the entire

nunber of aB@vhéégwﬁéebéugﬂbf%CF%ﬁs?OSQ%W%t%%é%E% ithspections with 35 -
recommended devj ggg3] and a conplete test involving the entire nunber of

t he mapjaged devices.is then periodically 32 repeated; .and a par,
over hall Jot r at e SPRLGhi 3P e BACEr AR CeSy e Hau ST doED. rebarF2on! y
t hose of thertahagedPCde¥i ces bhalkerhave atnahfmiict iionfomrattior eploaceéhthe

Ua'fU”Ft‘O”h”Qaggv'Sﬁsa'téés %PWH%%%%%&%@%b‘%%m£H§EP-$%C§EBL8£E%£§S%
i nvol vi ng the entireé ndnber of % he nanage evices'i’s en periodically
repeat ed. Boephhisdiendem, vinethtudieboday &b.t hedpbrt ablewPCoB8mgnes to

confi gur edpysid}g YO aWS + hands handwar g SHENLaS oEhask SEPURE P! GniBs
15 14a, 14b viz a graphic screen. The unit that implements such
a graphic wuser interface 1is a GUI unit 30. This unit
operates in close coordination with the 0OS installed on the
portable PC 3, ‘and is iinked with a functional unit invelved
in the maintenance inspection operation assistance provided
20 by the portable PC 3 and described below.

[ 0084]

A device layout data management unit 31 performs a
management task wherein device layout data i1s loaded from
the outside. In the device layout data, device positions are

25 1linked to map data related to the plant site on the basis of
device layout plan data digitized so as to indicate the
laycut of devices scheduled for maintenance inspections.
When each device is subjected to a maintenance inspection,
an assistance screen such as the one shown in FIG. 5 is

30 displayed on the display 15 on the basis of the device
layout data managed by the device layout data management
unit 31, and the cperator 1s notified of problem devices,
which are devices that need to undergoc a maintenance
inspection next. Problem devices specified by the operator

35 are confirmed by a problem device specifier 32. An

identification symbol (trap identification information Ia)

33



[ 0083] 10 Graphic user interfaces are extensively used in the portable PC
3 in order to transmt information to the operator in an easily
under st andabl e manner by presenting a graphic display via the display 15,
and to allow coments to be entered by the sinple operation of the
operating units 15 14a, 14b via a graphic screen. The unit that inplenents
such a graphic user interface is a GJ wunit 30. This unit operates in

cl ose coordination with the GS installed on the portable PC 3, and is

|l i nked with_a, function uni t V. n_the in enance i ctlo
operation S88F st]a%c§6650vl?3ﬂe&hezoﬂjﬁ %taﬁe %??%Bng afd dgécr |aogedT8el ow.
[ 0084] A devkechelayout Qabalﬁmndgemeetcanlbe3ﬁspdrésraskay madagénent t ask

wherein deylgecbaygut daLacl s Loaded Lram Lhe ouLsLes kn nhesdRvi op)

| ayout data €Vi ce posi ti6ns 25 I| tare
pl ant S|te8©nredelbamh§(nemQ%W|%eOfaybattﬁﬁ&ﬂﬁ@aﬂ@ﬂﬂgﬁti&eﬂh§03h§vﬁo

i ndi cate t gsscmseat f&%ﬂ%g@s sghedif gd for amiintenanceplRepest Lenss

Wien each device s subjecte mai nt enance | nspection, an assistance
screen suchhas 4476l @he spReWA LEA FtnG thej iR Sistalan ofYRReldiSHt afe15 on

the basis giqghhecdewcernt hawaupidatpe menages byike deviesol@yovhidat a
managenent un|t 31, "and thé _qperator is notified oflproblen1deV|ces

whi ch are 869Pé8stifmt Huld t3§ UHHePGEVA AfET ntRN&HEE™ | h8p T Wbt Shekhe

g’r obl em deme?eges%@ﬁﬂm&egyv&hfe Oper airey ﬁniv?di@ @p@f:umed ]Emaa pioblrem

evi ce pe LTier n, rdenti IC S 0 entificatign
|nfornﬁ §3 33 tHat S i SAPREY- by b dﬁ%lFﬁg &@5&%? % FPBH?E% % 3§ 13
attached tm3a ﬁreblemm@e@nnbﬂﬁm1dyyunﬁijﬁ;teéxgdcb@ethertastdeglueit
attribute yal p.a r|b f b r i e 8 of
t he testlné uﬁﬁ?gégﬁn t%% ab%égngﬂ gscr %SLH% aﬁégnﬁg T%gbgfgggﬁpExﬁe Vi ce
attribute taebbénof unhé déhlcEﬁspecoteede@y plye ﬁﬁen@¢?4@%t|bﬁstynﬁéﬁacan

be acquirgd byt Roniakl PG 3. gy ey ¢estt tddt gnyal BBows whether
15 each device is operating normally or has a malfunction.

[ 0085]

The device attribute values acquired by the device
attribute wvalue acquisition unit 33 and device test data
‘acquired by the device test data acquisition unit 34 are

200 sent to a device evaluation data generator 35, and are
combined there in a mode in which the corresponding devices
are linked to specific identification symbols to form device
evaluation data. The device evaluation data thus generated
for each of the problem devices is stored in a database Db.

25 The device evaluation data for each device is stored in the
database Db each time a periodic maintenance inspection
operation is performed, and this device evaluation data is
treated as history information about each of the devices.
For this reason, a database management unit 36 is provided

30 for recording the device evaluation data in the database Db
after a history code (date or the like) is added so that the
history [of each device] can be managed, and extracting
device evaluation data that matches search conditions in
which history conditions - are aléo included. Since the

35 devices recorded in the database Db are sorted into a large

group of classification categories in accordance with the:
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acquisition unit 33 is provided in order to acquire the device attribute
val ue of the device specified via the ID 10 tag 13 in this manner. The
device specified by the IDtag 13, i.e., the problemdevice, is tested by
the testing unit 2, whereby a test signal (trap test result Ic) sent from
the testing unit 2 is processed by a device test data acquisition unit 34
as device test data that shows whether 15 each device is operating
normal Iy or has a mal function. [ 0085] The device attribute val ues acquired

by the device .attrjbute value_acquisition unit _33 and device.lest a
ntqul red bYSERLEHE0 CanFesp faat Ao abaur el ErBH" unfe 5104 Y6iEaRE t shat
devi ce evakuatrespoddsa gendrratser 8%asanfliaatiovontdimegbtiver e iisn aeaddd in
whi ch t he e dj;ng: devi e li QS jEiCqi tificati
oyrbol 5 o Fabmiday Sav4EE. iARusitn LINGE G vREEl iy | AFR, ol oBERER
gener at ed ofgeséaeh- of Rhdyncdiiicam devitderaiomy opedvifded adsdisdge bhe 25

The devs ceggvalyatignydatanf olxt@ach deM L6 5 $tohere i § thessdatahasenbo
each tinme a periodic nmaintenance i nspection operation is perforned, and

this devi CBTeG8FEAEi oh/ dARFFISECS r EeddatahpstorP i i meEtEFSRG6St Bach

of the deVE@§§siff@étiBh$cE@@é@ﬂa @aﬂﬁéa@@SeiaﬂﬂﬁﬁeﬂﬁﬁbbuBEtméﬁabémQhQVided
30 for recordlngﬁthe device evaluation data in the database Db after a

history codBlEdafe or the like) is added so that the history [ of each
devi ce] can be manpaged, and extracting device evaluation data that matches
search1§onditio s i;n_.which hhstory condi tions gge %Iso gnc uggg. S%ng t he
35 devitces reco degeyﬁc?heaag 4Bhde DbOEYE°8ort i ntd a®f'argé 8roup of

cl assi fi catbenatabegbr segtenciceacbladeeinet bnt hbe Bdsipecitf tbat honsoolk

't hese devi ges, clgﬁgjf' at co po t he f@ﬁ%fi f.i on
categoriesS?s %gSQe WH%% ;%@?H%%?%glevééggpi%%§dagg¥iségﬁg#yze, agg on
ot her occeerbpsningfanetebhstsceheppbyelipr i degm@gheteimalfnecsigainge

eval uati onsdatachsy ClASShELed: Wbk ! e, asshii GAldPNhaBr QLes3La3T zaRGeSSeS
the dah?bagfgoriggg %g;e%%g%%il§ representing the analysis results in
the form of a graph, map, or cother format. Since the
malfuncticning frequency 1is significantly affected by the
location or the conditions of use, the device evaluation
data serving as the analysis source is used 1n accordance
20 with the analysis target either in the form of data directly
extracted from the database Db or 1in the form of data
classified by the classification processcr 37.
[ 0087]
"For the analysis results and the like obtained by the
25 device analysis processor 39 to be wused in performiﬁg
maintenance inspections in a plant facility, a performance
computation unit 40 is provided with a function whereby the
malfunction rate, total vapor leakage, monetary loss due to
vapor leakage, and the like of each device are calculated
30 and the economic results of the maintenance inspection
operation are computed on the basis of the analysis results
and of device evaluation data obtained from the database Db
via the database management unit 36.
[ 0088]
35 The following types of maintenance inspection

guidelines have been offered for use 1in the maintenance
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classification criteria table 38 via the database managenment unit 36. |
0086] 10 A device anal ysis processor 39 for analyzing the operational
state of each device on the basis of the history of the device eval uation
data has an algorithmfor performng a statistical analysis in terns of

mal functi oning frequency as descri bed above, and al so has a visualizing 15
algorithmfor visually representing the analysis results in the formof a
graph, map, or other format. Since the malfunctioning frequency is

- significantly affected by the I|ocati.on or the condition f use he

~ devi ce evallﬁéP‘FS loaatoatbs%iwag f%g].éﬁ%yan%?%q.%s ‘softr cceowlileacseedoxlf%rﬁaul
accordances20anetgh the analstsi =t argetledid heverhatilie fier npetfdanaddi tectly

extracted e a it f data I jf y.the
ol asei 11 caf FORSPocattob 557 E) DOA FOF 1 FEvHALT yare Posais Sad t hECl | ke
obt ai ned byaihgenascedeviteparial ysd s wirdtessmonggndedhe dggagern panflor &i ng
M nterﬁanceofngﬁeeet QNS 'mnaomzfﬂ% fag | LhYir@ ReEd-TRHEE t P RYhALLEQN
unit 40 is provided wth_ a functidon whereby the nmalfunction rate, fotal
vapor | eakdg88icabnetsry thess degicdiopddor 1xapefed;andtthe #i kBasF1ddch

devi ce areqgakrbhat ed r3eghd itthasecanogl ¢aresuht Swiridhe med npepasered
i nspection operation are conputed_on _the basis of the ang£M5|s results

and of devife %&RANfat PBAY ddt@S6bt &f ndd S r BATeHEA dASHESS Dbabi 4a'e @

dat abase naaageRedionNi br3Go [ r&P88te 3bhEhendldunewing inypesewicami wiehance
inspect'on uideliggs have been oﬂ%ered for ein nainﬁenance

-the n 35
i nspectt on* BFCPFERECE acTF 1S HeviTEs: & @@r@&%t? m‘f&sﬁ:ufmvg v &Pegy tHR
whi ch a coeptéte oweblkaulof sther fmemrekd odevepdace st hehant peeindibal 1 pf

devi ces to. i, sibhect ed. { g i nonapge,LPSRESt kA0S WA h ficommanded, o
evices, and a 5 conplete téest involving the 'entire nunber of the managed

appropriate varies with each plant facility. Therefore, the
problem of which of the strategies to select in accordance

15 with the plant facility scheduled for a maintenance
inspection can be resolved by evaluating past performance.

An assistance information generator 41 1s accordingly
provided. The assistance information generator 41 has an
algerithm for generating support information (econcmic

20 effects of each strategy at a variety of plant facilities,
and the 1like} whereby either of the above-described two
strategies is selected as a maintenance inspection guideline

on the basis of economic effects evaluated by the
performance computation unit  40. The algorithm for

25 generating such support information can be constructed in a
simple manner by adopting a decision thecry system such as a
neural network or an expert system. The assistance
information generator 41 has an algorithm for selecting a
recommended device for use in a specific site based on the

30 analysis results, and is able to appraise the operator of a
recommended device when a device is to be replaced at a

specific site.

[ 0089]
{Other Embodiments)
35 Other embodiments of the present invention are

described next.

36



devices is then periodically repeated; and a partial overhaul strategy in
which a partial overhaul is performed to repair only those of the nanaged
devices that have a malfunction, or to replace the mal functioning devices
with 10 recommended devices, and a conplete test involving the entire
nunber of the managed devices is then periodically repeated. Selection of
either of the two strategies as appropriate varies with each pl ant
facility. Therefore, the problem of which of the strategies to select in

accordance 15 wi,th thg 5Iant facility schedulfd for a nain%eaénce .
i nspecti on can B8PPEsSFGRE By CeFArVGht PRgSFatPlHgr PEr REREESY AFVASEFstBnce
i nf or mat i omthgenératodedtribedcenbdidngkyt, pbovi tbd. mdhegadsddstvanee - used

i nformation_ge at n._al gorithm oner.at.| SUppar.
i nformati 021:1( e_ggélorrll cpé%nge}?fae%t s o ealghgstég%segypatﬁ{ad%\}gcﬁ e y%()r%E p gﬁt
facilitieslimafigdt ke |vVadr wheardyadphher aofl ey above- testrilpedariwous

strat egi esyhgysel 8ot edn@s, a,1el,a08Nance LASPesLHEOBUYLABKE N8 na0R LS BASI S

of econom c effects evaluated by the performance conputation unit 40. The
al gorithm £8P185 generating such support information can be constructed in
a sinple manner gbyopdopting a decision theory systemsuch as a neural
network or an exgertgigstenl The assistance, informtion, generator 41 has

an al gorithm f ofCSBFELEPngCatPReaBRHENGBRCHEVPEE! f BICHEelPNPESSEBEFFi & site
based on thev3Bcamahygemenhesuldthodntbt Scadt i f@imppiadseiihel ogerates of a
reco ded devi ce_when .a Hg%ice s to be reﬁlgyed t a_ specif.. sitg.
0089] ‘(O h&r BaraeEhts) R h&P boBPRERES) of 4R Br &5ett® i ivenPfon
are descrchedsnéxtat86nVapbegbraps deeggiVvemraslexsml esrate managednd
devices in__the - desgrib ;qgﬁ 'gqgg, b : a I . used
in the inppg%gnpg ?g%ngf%%ﬁg %g%sen Q% vent?oﬁkgéggﬁo 4 ??%ﬁggglgg§§§%or
traps al oneriaadiemy(@lgo,i hel egpliarfdon), and, based on test results

for a complete test spanning a plurality of cycles and on

15 the classification category to which each of the managed

devices belongs, for creating analysis data indicating the

malfunctioning frequency for each of the managed devices,

the malfunctioning frequency for each of the managed devices

by the classification category, and a relation between the

20 malfunctioning frequency and the plurality of classification
categories.

It is also possible, however, to instead adopt a device

management method for classifying individual devices to be

- managed into a plurality of classification categories for

25 each of a plurality of prescribed classification criteria

(e.g., by application) according. to the classification

criteria (e.g., normal use, trace use, main pipeline use,

and other classification categories; and flcat-type, bucket-

type, disk-type, and other classification categories), and,

30 based on . test results for a complete test spanning a

plurality of cycles and on the classificatiocn category for

each o©f the classification criteria to which each of the

managed devices belongs, for creating analysis = data

indicating the relation between the malfunctioning freguency

35 and the plurality of classification categories for each of

the classification criteria for each of the managed devices,
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5 valves or tanks, as well as production equi pnment and machine tools. [
0090] According to the above enbodi nent, there is presented a device
managenent net hod for classifying individual devices 10 to be managed
(traps to be managed) into a plurality of classification categories (e.g.,
normal use, trace use, and main pipeline use) according to a prescribed
classification criterion (e.qg., by application), and, based on test
results for a conplete test spanning a plurality of cycles and on 15 the

ClassiT! caronEALRIQ Yid, Wl 280l Otnd NRaTRNAGEdondRY! ¢e8oRER0PTR: | OF
creating analysis data indicating the  malfunctioning fr quengy or each of
t he manage&2§8vidlesthet panaapduseviissisndy r e Régsraiicathonf ceheraaged

devi ces by¥okrheaehassi theatigBseal e90iyn aPftarigl ation between the 20

mal f uncti oni ng {rsggfncy and the plurality of classification categories.

It is also poss B 7 however, to instead adopt a device nmanagenent nethod

for claSsifyingatndrdidyalt devheeabboebembraniaged i iite@e piyr dlrekygnetd

cl assification_categories for 25 each of a{;luralit% o% rescr%bed
7 affg caseren

cl assi fi caffoi"&rifefi &Y€Y OBy Sopt t Tat o Bet f6epRend. in

cl assi fi cagconrdenceemiah ea gprenetnedrogeem tarateonsehendas s pefi nestse
and ot her LLI i Q Les,..and_fl oat-type,, bucket- typ
disk-type,ggﬁgﬁgghg?&tfgs§?%§g§§%oﬁeggtgﬁ@?%és ,Eg ,u%%f%t e ¥O%YF%§P
results fornd cdmpl erescgdbespanbi gl bicplioml ceyegbryycfes dmdigaduhé
Class'i@caHbQTcgét%ﬂpﬁﬁafﬂénaﬁ@?hagfs%%%eﬁ|%§§'éf8§§ OnmeLhkerbahgsyai ch
each of the nanaged devi ces belongs, for creating ahalysis data

i ndi cati ng9fké teRaFREANBetREcRALRENRALPDARY| APABCRFEqLBACT2SE ahdthhe

plurality mbnghagsiddwaidon eategpniemdiQbon@aeh Pfeqldiecs! 398 fdLdlian
criteria f ngqgge% devi ces r apal ysi's data indicating
f

or each of th 370
t he mal funE%‘?oH}aﬁ@gfetdqu%ﬁ ¥ YeddI of LAREL FRfabeal dEATEEO Iy tand 2
cl assi fi cakebattahegbeywekar eaeh afalhenedassidd cati@fuetdyerand the

15 plurality of classification categories.

It is also possible, however, to instead adopt an
analysis system having input means for inputting a test
result of a complete test and a classification category for
each of a plurality of prescribed classification criteria to

20 which individual devices to be managed belbng; storage means
for accumulating and storing the test result of each cycle
of the complete test that has been input by the input means;
and arithmetic means for creating, in accordance with a
preset program, analysis data indicating the malfunctioning

25 frequency for each of the managed devices, the
malfunctioning frequency for each of the managed devices by
the classification category, and a relation between the
malfunctioning frequency and the plurality of classification
categories. The analysis data is created on the basis of

30 test results for the complete test spanning a plurality of
cycles and the associated classification category for each
of the classification criteria for each of the managed

devices, as stored in the storage means.
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[ 0091 5 According to the above enbodinent, there is presented an analysis
system having arithnetic neans for creating, in accordance with a preset
program and on the basis of test results for a conplete test spanning a
plurality of cycles and the prescribed classification category for

i ndi vidual 10 devices to be managed as stored in storage neans, analysis
data indicating the mal functioning frequency for each of the nanaged

devi ces, the mal functioning frequency for each of the managed devi ces by
the classification category, ihsrrIzg! AppeRcRetweer the mal functioning
frequency and the 15 pluralitTy of crassification categories. It is also
possi bl e, howeveP%¢b i nst ead adopt an anal ysis system having input nmeans

for inputting aTh@stprers@slltl tlrﬁiferf:tﬁﬁﬂmaﬁﬁ &d esppanddatel agsl hagabkABnt
category for each ecsiiplurallt rescripe dpcIaSS|f|cat|on Erlterla to

20 which i fdi Vi'gra* CBIRLS %%n 5%@9‘5%%9?1’%?6%@85@8?{9 Vigy @
- accumnul ati Agraged gxtoapi iof tdev teast typﬂﬁiedﬁbﬁaﬁﬂp@ycteapgf vheveepphkete
test that %%%ege% [ gut b% agfe ut ne and arithmetic neans for
creating, in accorgaﬁ ki se? B %@?anl anal ysis data indicating
t he mal functioning 25 frequency for each of the managed devices, the
mal f uncti oni ng frequency for each of the managed devi ces by the
classification category, and a rel ation between the malfunctioning
frequency and the plurality of classification categories. The analysis
data is created on the basis of 30 test results for the conplete test
spanning a plurality of cycles and the associated classification category
for each of the classification criteria for each of the nmanaged devi ces,
as stored in the storage nmeans. 38 | NDUSTRI AL APPLICABILITY [ 0092] The
~ present invention can be applied to the nmanagenment or support of
mai nt enance i nspection operations involving a 5 large group of devices
typi fied by vapor traps, valves, and : :
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ot her devices installed in a plant. 39 CLAIMS 1. A device nanagenent

met hod conprising: periodically performng a conplete test involving the
entire nunber of devices in a |large group of nanaged devices 5 to

det erm ne whether the devices are operating normally or have a

mal function; recording a test result for each cycle of the conplete test,
and replacing or repairing a device that has been found to be

mal f uncti oni ng; and 10 creating analysis data indicating the malfunctioning
frequency of 8agh managed device based on the test result of a conplete
test that spans a plurality of cycles. 2. A device nanagenent met hod

conpri sing: perilodi2af¢yiperharagenent doiplat eampstigimeml ving the 15

entire number ofcdeyisea1nY apérafrc%ﬂ{goug %mgqe%geckéﬂ@a“ £8%o1 ¥ Pngelaem ne
whet her the devices are operating nornmally o have a mal function; and

cl assi fyi nGR¢dcR HHTPRE ﬁén&@érdce&ewcés luamg@ ATFUEr & FRENGOeE 4§3iFrSat i on

cat egor p es t cacsdhinlihd OwviRe &S Cthbedetliassi fdat bpdr £ 1AL hePna2ly or
recordi ng t est |t for each cycle of the conplete test, and replacing
or repairiﬁ V& GeWPiguPﬁgfoﬁas been found to be mal functioni ng; and
creating analysmscdaﬁangnm(ﬂﬁSUmrdduiﬂ%ﬂdﬁiéﬁbme&yEB@ ofhehevlcbmpdei-eni ng
frequency gnd the glurallt% 25 cl assification, cate orheﬁ f.or ch of

e

the managed“d&vi c¥ GrPdPEationg®anal e s 1d% a2 itfi ‘et Bas “Been

mal f unct i odicngd toehaemayfohcéaohlngnagmd devi ce by cIaSS|f|cat|on

categoy, based.gncihe &sl1yepdl li0h 2;HOIRLEL G4l Esle Al SAAIS A1
%% % 0 édch of

plurality of cyc es and on t assiti Ion category t whi C
t he managedrgavreey bél 6agh. msnagedede@éCﬁahagedenn mbehée scompesiisingt

periodi cal by -pepf a8l pgsa EHEP' egasnéeétpmm M PG fhe el re nunber of
devices in a Iarge}group of managed devices to deternlne whet her the

devi ces are. opérat rEFYkﬁ?WWQRﬁQﬁment method comprising:
periodically performing a complete test involving the

15 entire number of devices in a large group of managed devices
fo determine whether the devices are operating ndrmally or
have a malfunction, and classifying each of the managed
devices into a plurality of «classification categories
according to a prescribed classification criterion;

20 recording a test result for each cycle of the complete
test, and replacing or repairing a device that has been
found to be malfunctioning; and

creating analysis data indicating the relation between
the malfunctioning freguency and the plurality of

25 classification categories for each of the managed devices,

~or creating analysis data indicating the malfunctioning
.frequency of each managed device by classification category,
based on the test result of a complete test that spans a
plurality of cycles and on the classification category to

30 which each of the managed devices belongs.

3. A device management method comprising:

periodically performing a complete test involving the
entire number of devices in a large group of managed devices
to determine whether the devices are operating normally or

35 have a malfunction, and classifying each of the managed

devices into a plurality of classification categories for
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35 have a nmal function, and classifying each of the managed -devices into a
plurality of classification categories for 40 each of a plurality of
prescribed classification criteria according to the classification
criterion; recording.a test result for each cycle of the conplete test,
and replacing or repairing a device that has been 5 found to be

mal functi oning; and creating analysis data indicating the rel ation between
the mal functioning frequency and the pIuraIity of classification

cat egori es Lok eae |ﬁ(ﬁpidf% 'gfgbgata %§itgi%%eigi?$@f§no%rahgrggnaged

devi ces, or creating 10 ana i |cat|n Uncti onin
frequency éFCOédeHGHﬁﬁageﬁ <! vséefbyabing¢$i%©Ii@mrcategory for each of

the C|aSS'f'Catk@BoEHhB@rbaté¥%*¥Eéﬂlﬂf¥%£f%%cﬂeéy#ieOEfathEOEBhﬁﬁétEGSt
that spans a plurality of cycles and on the <classitication category for

each of thé&SElFassti] cFEPIRACITY cPTt &@PR ULd Nghi @h aitiFef thik rRtagbgen

deV|ceSSbeE@nga té. bghﬁageuh@elaﬁﬂﬁ@engmﬁ net hod according to any of
Clainms 1 through 3, . further conprising:, performng a retest for_each cycle

of the conpl et eCFEEFINY o ag&LdSHTnSaMet) 1?%&99Qxﬁ%ﬁe6e6?t?8BaP?§HeBEV|ce
is 20 Opethblngmﬂmfﬂﬁttyoﬂin@as ﬂr@@&éﬂ&@tlQﬁuiflnﬁ&hlnglh&alﬁeglaCbmg or

repairing OEa581fl

kge when n. ép i's conf it to e op%ratlng
normal |y as a“resu FrioF tHe ?%ﬁ%ﬁﬁs nd wﬁgﬁ h% de ‘%e 5588 8% o be
mal f uncti opirhgecasaa £@%5 rescht of rtét@stmmgggercepmjm@st,heon:eplcaearugngr

repairigmg QBal?QESdQXé lﬂHdlcéﬂyigde¥Ege ESQ&{i gn%fconfégé é?: i nput

normal [y as a fesul retestin anat YSI S SYS
means f or Eﬁﬁbtﬂﬁ@@9§ieﬁﬁV#Q%ubY eflagsébiphbien Sﬁtﬁegﬂmlinﬁ\ﬁa@bthé

entire nubge o adavireesting d,anes 0fOups ol SNAGRd eyl Gasa. dgt epm ne
whet her the devices are operating normally or have a nal function; storage

neans. f or 58@9%?% itR§taridiat of PARSt Re Riggtality of cycles and on the

classification category for each of the classification
I5 criteria to which each of the managed devices belongs.
' 4, The device management method according to any of
Claims 1 through 3, further comprising:
performing a retest for each cycle of the complete test
to determine whether the replaced or repaired device is
20 operating normally or has a malfunction;
finishing the replacing or repairing of the device when
the device is confirmed to be operating normally as a result
of the retest; and |
when the device is confirmed to be malfunctioning as a
25 result of retesting, repeating the replacing or repairing of
the device until the device is confirmed tc be operating
normally as a result of retesting. '
5. An analysis system comprising:
input means for inputting a test result of a complete
30  test involving the entire number of devices in a large group
of managed devices to determine whether the devices are
operating normally or have a malfunction;
storage means for accumulating and storing the test
result of each cycle of the complete test that has been
35 input by the input means; and
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result of each cycle of the conplete test that has been 35 input by the

i nput nmeans; and 41 arithnetic neans for creating, in accordance with a
preset program analysis data that shows the mal functioning frequency of
each of the nmanaged devices on the basis of the test result of the
conplete test that spans a plurality of 5 cycles, as stored in the storage
nmeans. 6. An anal ysis system conprising: input nmeans for inputting a test
result of a conplete test involving the entire nunber of devices in a

jarge group of JRpaned;devieas, { aodet sral e phetiier .LAg, deyiees, qhe 10
operating normally or have a nﬁ?ﬂunctlon, and“a "Classiftication category to
whi ch eachP8FSEhe RFRTEGEd Al s b tohgehast ehage tbansafldunatdemihgt i ng

and Storinﬁrb@@eh@§tofr%%%hto@ftﬁécﬁaﬁﬁgbﬁ @Ev&ﬂ%scgﬁgkﬁgeb%%ﬁ% E?aEhQas

been 15 input 2¥ the input neans, _and for storing t assocl at ec
cl assi fi catféh &&%¥gdr o obPeabRUBLct fe tRERaddR tdeSRaEEs asPlPApULEBY Ofhe

i nput nkangycaed, aekt Bgekea MRabBef otogs@athméEnsi N accordance with a
preset program ang%isis data indicating the relation 20 between the
mal functioning fre § Y SR ARF G Cirassi fi cation categories for

each of the managpdtdexioes,fororimnattyisie datasthatesshewsot hg complete -
mal f uncti oni ! . each_of the managed _devi ces by.cl assification
category. Ba%ed SHFREY, Bbe BRENFE BHRPRE BEIraLErect At SRangouEDs
plurality of cymtasedndeiccassboi aletemiiassi Wheahiean tltat egoriyedso whiech
each Oioth@p@?Q@Qﬁgpdeﬂb£ﬁ§1?§|0Q9§, qﬁﬂngtogpd|#;fgy%c%3%%age e nst7;i An

anal ysi s system conpri si ng: put means for inputting a test result
conpl ete S62fasficaberyi Agteserentdrshhohberchf ofevheemanagadl degécgsoup
of managedpdeyhges to deternmine whether the devices are operating normally

or have a malfunction, and a classificatjon category for each of a
plurality of storage means for accumulating and “storing the test

result of each cycle of the complete test that has been
- 15 input by the input means, and for storing the associated
classification category for each of the managed devices as
input by the input means; and
arithmetic means for creating, in accordance with a
preset program, analysis data indicating the relation
20 between the malfunctioning frequency and the plurality of
classification categories for each of the managed devices,
or analysis data that shows the malfunctioning frequency of
each of the managed devices by classification category,
based on the test result of the complete test that spans a
25 plurality of cycles and the associated classification
category to which each of the managed devices belongs, as
stored in the storage means.
7. An analysis system comprising:
input means for inputting a test result of a complete
30  test involving the entire number of devices in a large group
of managed devices to determine whether the devices are
operating © normally or have a malfunction, and a
classification category for =each of a plurality of
predetermined classification criteria to which each of the

35 managed devices belongs; -
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predeternm ned classification criteria to which each of the 35 managed

devi ces bel ongs; 42 storage neans for accunul ating and storing the test
result of each cycle of the conplete test that has been input by the input
means, and for storing the associated classification category for each of
the classification 5 criteria for each of the managed devices as input by
the input neans; and arithnetic neans for creating, in accordance with a
preset program analysis data indicating the relation between the

mal functioning £egueacynaik t Be Pl YEahhtyaof,Jo %'dasg Ekﬁﬁg QL Lategeri es

for each of the clasSification <criteria ?or each of

devi ces,
or anal ysi §editsd 2hacashowryeke ﬁﬁlﬂﬁﬁ%tpéﬁpﬁgtﬁréﬁﬂﬁhcyhéﬁ gﬁﬁh bfenhe

managed devihg@s M ckBssifrial i ABaRal eIy FOF @aehifh thee elassibieation
criteria, biggg&?n the test result of a 15 conpl ete test t hat spans a
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the classkcticatrion fard teath tod Whehmeaabeal ddig gmnaged iggwircasy bakongs,
as 'stored. hnu%heestora e.means. B. A data structure for analysis data _
created fof 8" 20%88Vi ¢ ﬁanagenent in which a conplete test involving the
entire nunmber o#riehkmeesci mearar ergrorgrofngandgedadevidescei svith a

peri odi cal fo det whe r the.devices e opera
normal |y 0F¥ﬁa§é ab%EgF%%étlon qéﬂﬁé%t ééﬁﬁnt g?%c?%cdgdegﬁ Begc% cycle
of the conbﬁéﬂ@eﬂe§ﬂN3amalﬁugstu©m1@@ ﬁh@nuhasybegmdfmhﬁd:mkuiﬁilty of

”HlfunPﬁ'Oelﬂgshﬁléggiéﬁeqcafg Jfﬂ%% regy “?QEE'QthQjﬂpaEXE 1@§%§tlon

structure is. constituted E ay a mal functioning frequenc each
t he nanageﬂrlH%PF%e§OésQﬁﬁ@n%ﬁn Heowaﬂﬁéeéaﬁqykﬂeﬁdxﬁrr@%@lY%l%fd@ﬁé 30

conpl et e t eBhtSPABEANY tehepl waqlfluhﬁét%nﬁylal e§re§ue V\gat@f Stdiaf Ue fene
anal ysis data crﬁated devi ce, panagenent ich a conplete test

i nvol vi ng T'A829% tﬁﬁglﬁﬁﬁb Y(ﬁl?ﬁﬁﬁi%ﬁﬁq%PQiF%F%%O§Yoéﬁroﬁﬁﬁﬁhd§%d d8vi ces

classification criteria, based on the test result of a
I5 complete test that spans a plurality of cycles and the
' associated <classification category for each of the
classification criteria to which each of the managed devices
belongs, as stored in the storage means.

8. A data structure for analysis data created for a

20 device management in which a complete test involving the
entire number of devices in a large group of managed devices
is periodically performed to determine whether the devices
are operating normally or have a malfunction, a test result
is recorded for each cycle of the complete test, and a

25 device that has been found to be malfunctioning is replaced
or repaired;

wherein the analysis data structure is constituted to
display a malfunctioning frequency for each of the managed
devices as determined on the basis of test results of the

30 complete test spanning a plurality of cycles.

9. A data structure for analysis data created for a
device management in which a complete test involving the
entire number of devices in a large group of managed devices
is periodically performed to determine whether the devices

35 are operating normally or have a malfunction, each of the

managed devices is = classified into a plurality of
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is periodically perforned to determ ne whether the devices 35 are operating
nermal |y or have a mal function, each of the managed devices is classified
into a plurality of 43 classification categories according to a prescribed
classification criterion, a test result is recorded for each cycle of the
conplete test, and a device that has been found to be malfunctioning is
repl aced or repaired; 5 wherein the analysis data structure is constituted
to display the relation between the mal functioning frequency and

plurality ofi &sassiditqat oncg%seeaégs fQécgf’ﬁfm?f the @nagﬁ%s%%%%%g

di splay the nal functioning freqdency for t he managed devi ces
cl assi fi catGlé® sddtegéiyn §§1$@rééﬂerﬁlﬁ@étoﬁeﬁWétb&§| @@prﬁé§tfpésﬁﬁﬁb-of

the conpl etegchiestof PR I3R! Wedki t Yol C¥eha%e 3P tOMNSRASIFS Rl t he
cIaSS|f|cat|oE cat to which each of the managed devices belongs. 10.

A data strét F%HF‘%u&ﬁﬁPﬁgﬁggdéFarﬁPéﬁFﬁa PHrr@PE4Bedevi ce managenent in
whi ch a5conp|etahhesnmrnﬁﬂvaﬁglyﬁms aatir esgruerofi devbassitntad! awge

f dd | | f d to, det ' whet h
Phe. v col L oHie Yopkh et i RabRal Py Grohai o Wl FERCE) Oht Gac SoRerrd

managed dewmdegﬂuxaﬁrﬁwl¢fedlaasmfacatmoalmbyegbrzamﬂﬂmmiéé@mtbﬁnthe

categori es fi CchyQf; pl raI rescribed. cl assification cri erla
accordi ng {6 eg%% ?F ﬁﬁ%s #633|% |§% crllg?ﬁgtlgnﬁegffc S s
recorded f&aclact t@%l@aoﬁgeded@wwpbéténteslasanﬂlaaermceathgbrhasabeen

found 100 hecerkfyast baniag bésag%é‘cg@s@r %mttr ed; %%e“@%gal%t%h%est

anal ysis data structure_is constitute |sp ay the relatron between the
mal f unct i ofPAGPEPEqURNEYUrARdTEI Wl CYgles, clardi PRcath®nbeaiega?f esheor

each of thelagkassthigahi eAtekbt-rta &ﬁ&cﬁaéacﬁf Eh%h@aﬂ@aﬁ B VG 88 e sOT
di spl ay thgﬁgﬁlfunctlonlng frequency for each of the managed 30 devi ces by

classifica DNE3tegory for each of the classification criteria, as
determ ned on the.bagi sdafa t estuctesal Esrohanthessenplaie ¢ositspanping a

pIuraIigy 8ev1 gl %Eanagement in which a complete test involving the
entire number of devices in a large group of managed devices
is periodically performed to determine whether the devices
are operating normally or have a malfunction, each of the
managed devices is classified into a plurality of

20 classification categories for each of a plurality of
prescribed classification criteria according to each of the
classification criteria, a test result is recorded for each
cycle of the complete test, and a device that has been found
to be malfunctioning is replaced or repaired;

25 wherein the analysis data structure is constituted to
display the relation between the malfunctioning freguency
and plurality of classification categories for each of the
classification criferia for each of the managed devices, or
display the malfunctioning frequency for each of the managed

30  devices by classification category for each of the
classification criteria, as determined on the basis of test
results of the complete test spanning a plurality of cycles,
and on the basis of the classification category for each of
the classification criteria to .which each of the managed

35 devices belongsf
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and 'on the basis of the classification category for each of the
classification criteria to which each of the managed '35 devices bel ongs.
44 11. A maintenance inspection support apparatus for perform ng

mai nt enance inspection of a device installed in a plant based on a
guideline selected froma plurality of maintenance inspection guidelines,
wherein the mai ntenance 5 inspection support apparatus conprises: a device
| ayout data managenent unit for managing |ayout data of the device as
obt ai ned from déti.ce Aarma&mmﬁmﬂﬁcéﬂuﬂﬁspﬁmﬁiohhabubpérbeeﬁqﬁﬂkﬁﬁﬂﬂ far

tt t t.f bl d
attribute Gataemiar RalhbebRh b aenrrPr St ShsPho aRoT deht PREEALTEN LBAE read
from an | Drtagtathasdred ono aaqmd@llemedeseﬂ:ectwl dirams &0 fievrsaibjiacted to a
mai ”te”ancﬁalhEéHSHEéoﬁrgsg%é‘ggo%h §130ECLL L edw&\ﬁé'reﬁnd% cemlfg}é%baggga

managed_ by the device nagenent’ unit 1S bein eérenced,
a devi ce té@FPEQFéOBCQHPE@¥?o@PB@IQt¢®rCQmEKn$ng deV|ce test data for the

probl em deV| ce, ga deyies evaldat i qpydat %Q.g;hgérn@et,ﬁ:r each
devi ce, E dev?ce attrlbutﬁyvalue acquire u%& deV|ce attr?ghge
val ue acqui-&¥PPbn Gifite aﬁﬁfthéhGGWQﬁy%%%t aétaQ&@@Gmﬁéd birame deviee test

data acqui sithAgemdit, cmﬂt generatdnthalevics eualdiatd,on data; a database

managenent unit_fqr_ a g gba hlstg g code, allow ng the device
eval uation dat a®t eﬁé tﬁ 4ge B hPEHBF?lt%%ﬁlg?éFlﬁ@rtﬁéqHéVPEQ

evaluaﬂ]onadgu@blﬁna(ﬂatahasettamHuEéthﬁﬁhkﬂgtH@UI©QSGWﬁ#Mﬁthaén@ﬂf§eahat
conforns t ear ck tlo a cI SSIfI ion ssor for cJassjfying
9 Dt TRRTRRr AN of GoBstond ThEP kb abletst atFrerSdote

t he device | tati on
dat abase nanagehiamn dnwnceandhneheaenmaupeisﬂbg&nﬁe&aﬂmom methtenaackabl e;

a device aﬂﬁé%@é@l&ﬁogﬁas%%,c%rJH§r£8é8199e§ hh38 QM I&di ce layout data
managed by the device layout data management unit is being
15 referenced;

a device test data acquisition unit for acquiring
device test data for the problem device;

a device evaluation data generator for combining, for
each devige, the device attribute value acguired by the

20  device attribute value acquisition unit and the device test
data acquired by the device test data acquisition unit, and‘
generating device evaluation data;

a database management unit for appending a history code
allowing the device evaluation data to be managed as a

25 history, registering the device evaluation data in a
database, and extracting device evaluation -data that
conforms to a search condition:

a classification processor for classifyiﬁg the device
evaluation data while accessing the database via the

30 database management unit, and referencing a classification
criteria table;

a device analysis processor for performing a historical
evaluation of the device evaluation data extracted from the
database or the device evaluation data classified by the

35 classification processor, and analyzing an operating state

of the device; and
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eval'uation of the device evaluation data extracted fromthe database or
the device evaluation data classified by the 35 classification processor,
and anal yzing an operating state of the device; and 45 a display unit for
di spl ayi ng analysis results obtained using the device analysis processor.
~12. The mai ntenance i nspection support apparatus according to claim 11,
wherein the device evaluation data is 5 analysis data for indicating a
mal functi oni ng frequency (the nunmber of mal functions per unit period)

obt ai ned on thea biasipd agl urdst floesuitsplefyidgplamadlyisiys olestyelseerdhined

periodic | et.e t .pertaining to each device to be nanaged. 13. The
naintenancgggﬁgpégﬁig%Eéggpgp?Tgﬁggrgfﬁgesiaraccording to claim1l, wherein

. the device eval dati on daea meinaeabyses datgeltdionndiscapony aapparatus
”alfunCt'Oﬂb@grﬁﬁﬁ?u%gcﬁlgﬁma 1managed device for. each classiiigation g
categorg to which the nanaged devi cé bel ongs, on the basi’s of test résults

of a pPur@Pplysér eptpedost iadgenitdaic acowplifanetiontingefrainiengy 15heo

each devi cauhBebe gRNagRthurkhiofle FBLN!GAANCEJNSPACt LR, SHBROId, ARRY al us

according to claim 11, wherein the device evaluation data is analysis data
for indi caPPRgSaChaltedictiestilhg PleduPityasdtity ofnsyge@sdedi aepegicgic
cl assifi catbapletkt eekenptotwhhchgt be 29cHeaagesk deyike halangs, on the

basi s of test rz;ults @L a gLu a ité of .cycles,of a periodic conplete test
pertaining to edch devitte PG'BESRBRGGediRgBection  support apparatus
' 10

according to claim 11, wherein the device evaluation data is
analysis data for indicating a malfunctioning frequency of a
managed device for each classification category to which the
managed device belongs, on the basis of test results of a
| plurality of cycles of a periodic complete test pertaining

15 to each device to be managed.

14. The maintenance inspection support apparatus
according to claim 11, wherein the device evaluation data is
analysis data for indicating a malfunctioning frequency of a
managed device for a classification criterion to which the

20 managed device belongs, on the basis of test results of a
plurality of cycles of a periodic complete test pertaining

to each device to be managed.
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