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TECHNI CAL FI ELD [ 0001] The present invention relates to a technique for
managi ng a | arge group of steamtraps, valves, and other devices installed
in a plant. 10 BACKGROUND ART [ 0002] An exanple involving steamtraps

- wi Il now be_described. To nanage a Ia;{gﬁ roup of steamtraps (referred to
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sequentially rotated. [ 0003] Wien a nal functioning device is detected in a
group of tested traps being handl ed during each cycle of partial 30
testing, the malfunctioning trap is replaced or repaired. In cases in

whi ch a conprehensive managenent database (e.g., a trap nanagenent log) is
created so that a test result is recorded for each and every managed trap,
the test result for each trap in a group of tested traps being handled 1
during each cycle of partial testing is added to and recorded in the
managenent dat abase. [ 0004] The present applicant has previously proposed
a steam 5 trap managenent net hod PESERPETEAN Docunment 1 below) that is

separ atg fr??ﬁv&%ﬁ@ﬁﬂc@ﬁ@%' kee aRNagRABRE 1HEES8ry ASERT SLBREES, the
proposed ne ‘ﬁﬁ___TT_TTT“TnHEEﬁ ng
traps and mal YARSTENANGYE INS 2T ION SURRGRI MRZHAP v AND ML RRNGEC omended
traps, a 10 new manageweEnt oAt sbaserITSACPRARETs BsEONDLERETkest is then
peri odi.cal | y perforned to determne mnetner anx frap in the entire group
of nanaged traps (i.e., collecti traps) is operating nornally
or has a mal fupattodn, the test result for each of the tested traps handl ed
during each 153ﬁyc %_of onplet testlg dded t o, and re%orded in the
management dat abas FS%§ el eg™ &° %&gﬁe P 2ah@ B tHYF TPhat has been
found to MQnﬂQﬁhgum|hamg@gqn9upepﬁas¢@amrtrappalWadveEPaaadtoEbennent 1]
Japanese e Pu licati on No. 2002-140745 DI SCLOSURE OF THE
| NVENTI ON qﬁ% s ?%gpgphéglnv %F%%n Is Intended to Solve [ 0005] In a
facililfy that has a | arge group GHAGHRYBY tARdbs, 25 however, there is a
need to inprove gfae;cost perfornmance of the operating facility (i.e., to

“mnimze the Ilfecycle cost
An example involving 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
15 method has conventionally been adopted in which, for
example, managed trap Nos. 1 to 200 are selected from a
group of 1000 managed traps that are assigned control
numbers 1 to 1000, and each of the selected traps is tested
for malfunctions in a particular year. Managed trap Nos. 201
20 to 400 are each tested for malfunctions in the next year,
and managed trap Nos. 401 to 600 are each tested for
‘malfunctions in the year 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
25  plurality of managed traps subjected to the partial test is
sequentially rotated. '
[ 0003]
When a malfunctioning device is detected in a group of
Cested traps being handled during each cycle of partial
30 testing, the malfunctioning trap is replaced or repaired. 1In
cases in which a comprehensive management database (e.g., a
trap management log) is created so that a test result is
recorded for each and every managed trap, the test result

for each trap in a group of tested traps being handled



of the facility in a conprehensive manner) by reducing a variety of costs
and | osses. Wth either of the above- described conventional nanagenent

nmet hods, however, the test 30 results for each managed trap that are
recorded in a managenent database can only be used as nere nanagenent
records, and have so far not been used in an efficient manner to achieve
an i nproved cost performance based on reduced costs and | osses. 35 [ 0006]
2 In addition, the first of the conventional managenent nethods descri bed
above |nvoﬁvé%n%e%ﬂ@hn¢Y@1®'@Eﬁﬁﬂrﬁ&pkrﬁ£8hmamag§dauk&$btmeﬁm@ tested during

periodic pattohed €5l ifKe mdheyddsi tadddial when a test result for each
of a group of 5 tested traps subjected to each cycle of partial testing is

added to and réc%@%@d in a nmanagenent database, nmutually different test

i npl enent ati on TreOdbEd08ss SUSTE @snd had %&tevmglgd,pﬂ&p%s%laﬁae%tgﬁmt ests,
and the test interval, are |ncluded at the sane tinme.in the test result

for each 1DFHAMHYRPTI: MRidtetd(55F tﬁ?@er?é:nz?gj’é?ﬁ’é{}ﬁntdét 5’8&?@’ ESRtt AFs
r eason, m@@pmmtﬂmﬁ tlise reasterd-olanaliyzel thedestentesidthed.recorded in

t he nanag at abas and to effj tly u hese test results in sone
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di fferences. erutbmxneﬂnrmﬁiﬂynﬁun&ﬂﬂanﬂng1unmp#Iandnmahﬁmic&hbalhqctor al so
makes it ic ef ient res ts recqrde |n a
rranagerrentgfdgaé abf:lgf.ee CE) ]U]O%#jc ‘%1 %S‘Leafctetraﬁ 0\}:eec escr |db%1 %SI Pat fon, a
pri ncilfal HQM)mﬂﬁ&ﬂﬂmQﬁttd&iqhaﬁﬁﬁﬂs|qnﬁaﬂﬁd0na|@O@@lﬁm@vweetaldthee
menagenent,d echiH Qe e r T‘?’D descri,ped
probl ens. Nbans for ééIV|ng t he Prob t%&‘ 5 %@%Fh%ge ¥%apdg§|%gg
managenent STHet o &I B0 rh ﬁfgirtacgec%etramses(éme i, ngertlicsit ive lyhaendecetzed in

conpri si NGraps) is operating normaliy or has a maifuncticn, the test
result for each of the tested traps handled during each
I5 cycle of complete testing is added to and recorded in the
management database (i.e., the log is updated), and a trap
that has been found to be malfunctioning is replaced or

repaired.

[ Patent Document 1] Japanese Laid-open Patent
20 Publication No. 2002-140745
DISCLCSURE OF THE INVENTION
Problems That the Invention Is Intended to Solve
[ 0005]
In a facility that has a large group of managed traps,

25 however, there is a need to improve the cost performance of
the operating facility {(i.e., to minimize the lifecycle cost
of the facility in a comprehensive manner) by reducing a
variety of costs and losses. With either of the above-
described conventional management methods, however, the test

30 results for each managed trap that are recorded in a
management database can only be used as mere management
records, and have so far not been used in an efficient
manner to achieve an improved cost performance based on
reduced costs and losses.

35 [ 0008]




periodically performng a conplete test involving the entire nunber of
devices in a large group of nmanaged devices to determ ne whether the
devices are operating nornmally or have 30 a mal function; recording a test
result in a managenent database for each cycle of the conplete test, and
repairing or replacing a device that has been found to be nmalfunctioning;
and determning the suitability of a device nodel or selecting a suitable
devi ce nodel for each of the 35 nanaged devices on the basis of history

i nformati on aboln addhichiaf, tHe rferaded iddiec epnyindiined 1f memaghacnést

result of ndighid e LOMILE &R SRR v%%a%%c%pl?i't‘ifa@lgt [ch%t‘i)’lg' gﬁe as
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nanageg devi ce btalned fromthe test result of lete test that spans
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dccurate analysis because of such differences in the test

15 implementation conditions, and this factor also makes it
difficult to efficiently use the test results recorded in a
management database.

[ 0007}
In view of the above-described situation, a principal

20 object of the present invention is to provide a device
management tebhnique that can ke used to overcome the above-
described problems.

Means for Selving the Problems
[ 0008] 7

25 (1) The device management method according to the
present invention is characterized in 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 have

30 a malfunction; recording a test result in a management
database for each cycle of the complete test, and repairing
or replacing a device that has been found to be
malfunctioning; and determining the suitability of a device
model or selecting a suitable device model for each of the

35 managed devices on the basis of history information about

each of the managed devices obtained from. the test result of,



25 and the suitability of a device nodel is determined or a suitable
device nodel is selected based on history information about each nmanaged
device obtained fromthe test result of the conplete test that spans a
plurality of cycles. Therefore, analysis is perforned on the history 30

i nformati on about each of the managed devices obtained from test results
for which the test period, nunber of tests, test interval, and other test
i npl enentation conditions are the sane, and t he SU|tab|I|ty of the device
- nodel is i’ehsét&Qﬁp@i%rt%stsmhaa;blsesadmnaC@lm@élltwsO§elce*ctled based on 35

this anal y8i &, -Jhie la{lag%slmsan%% %tp‘%irat%b%%, accurately when carried out

on history |nfornat|on obtain romtest results having the same test
i npl enent ati on[cBHHA!tions in this manner, and the suitability of each of

the managed deyd&e modallcan e Aater %ﬂ%@h@r a%ram;teaeh% deykce model can
be approprlaiel sel ect ed ‘based on this .anal ysi s. [ 0011] Specifically,
based dn taad%\ﬂel Ly e & ViEGeMmodsdi tabig %Fﬂlﬂﬂﬁ@ PRsBaPPaFrBAS

condi ti Onsdex&&ife/in&ﬁelCQ@istdl@&ﬁ,edobatsfé@ lonk @ 16t cegchn@brinheisanapgede devi ces

can be sele ed nore a tely t t he sane devi ce_nodel as 10 before
is merely i 3bt“éadla9aedd oS %’&l%%%&?@ﬁy%&l EepdTeBaLEdotnat he unit
price of tdumpNEMaxtesr ﬂuutIsﬂaaswhe@iumaﬂhaglbg ayﬁabéunablolbagddevigeh
and mhen cca repl.aci a yice_opce; et_service perio as
( A nenr PAARAL 8 6L fEe e & PSRy SRS b e 09 Tee

el apsed) urlng e cycle of Cconpl e
of nadagedﬁdeﬂhcé%nt&mammdeebyhbem@ﬂﬁh@wenbhyngedmeqdﬁncgo$wslabsms|ated

| with repl a6l ng et kaning. doricsa: 1607588 Losgen 20T AL saBSIBY On o

reduced productivity) |'ated to the operatio and caused by
a nalfuné¥m¥ﬁﬁ|ﬂ?ﬂﬁﬁ@§g@@vdé@ﬁc@f ahe ﬁﬁ@elm@deéaﬁsbblgbeéfth@hehhay

reduced, Wﬂk@ﬁﬁ%éﬁ'd%tv‘i@erso ke voReLat ootk neastanbbbliyrapg caused by
t he fact hat t he nodel of a managed device is unsuitable for the

i nst al | at P9 FoFahdinGosHe t 1e8r frestc 6aGN PEnsheomappgei devigaspelt is
15 possible to surmise with a high degree of probability that

the problem is not with the device as such, but that the
model of this particular device (heretofore adopted device
model) is unsuitable for the installaticon conditlons or
service conditions of this particular device, or to
20 otherwise appropriately determine the suitability of the
model of each of the managed devices or to select a suitable
device medel.
[ 0010] _
In addition, a complete test is periodically performed,
25 and the suitability of a device model is determined or a
suitable device model is selected based on history
information about each managed device obtained from the test
result of the complete test that spans a plurality of
cycles. Therefofe, analysis is performed on the history
30 information about each of the managed devices obtained from
test results for which the test period, number of tests,
test interval, and other test implementation conditions are
the same, and the suitability of the device model is
determined or a suitable device model is selected based on
35 this analysis. The analysis can be performed accurately when

carried out on history information obtained from test



efficiently reduced before a mal function occurs. The 25 |ifecycle cost of
the facility can thereby be efficiently mnimzed in a conprehensive
manner, and the cost performance of the operating facility can be
efficiently enhanced. [ 0012] 30 As used with reference to this
arrangenment, the term "periodic conplete test”" is not limted to a
conplete test perforned at precise predetermned intervals, but also
refers to a conplete test performed, for exanple, approximtely every siXx
mont hs, a xosiplet drawisty perd cramed t35 tapprdxemeatteltyi cev eopdyeaonsoint o any
ot her co h I i r.f Qr n a roughly
regul ar %ﬁf.rﬁaﬁ}ﬁ%e%a%endagﬁ e%;ﬁﬁgﬁbg%;igglﬁ%f %[6%810%%] FEgflesgl,a Htg%gat erm
"hi story ifForemtivielaptint ke mEtegad Bden @e'suddedlroderérer mpgehi st ory

i nformati afk@butadh Sid1dl £ e INANRARE 1ARY IR R UG 1RULNaSLEHGLI Y Speaki ng,
refers _to history informati on about a device provided to"an installation
site tRat acco les a si ngl e managed device. Therefore, a case may be

considered in vipedt fie NUNbeYasefd B rBld Wiekicgns devisedmagesuch history
i ot ony i 8L ynellons_gaqchr o Lie naged devices on 2 sinal e
mal f unct i aromaticuirens,| Prsutle dicasef each off the maakbbedcteodceg devi ces
Ehr s i nat a7 i ipe R PRt MEh R darea o A S s el FaNeErolte e Tnacsane
appl i 48 Herfaindelsomede 100 Miopted; hias deorifdegmodkilons tmeeedpeskfliectednt ents
of hi Stor&bagegji UL AR g}}%te g&c*%hréa'&%%%ede‘éirc%hgbﬁgﬁc@e%{ehomteSt
results. recorded i n a managenment database are Not |imted to the
mal f unct i GG FirenFe Rl o atiendmeb sevacenrdiehdnwhiesnsccet ieaehlyf t he
managed dewiCes: iR My il R Srl@it Rervice period has elapsed)
during each cycle of complete testing. The malfunctioning

15 rate of managed devices can thereby be efficiently reduced;
costs associated with replacing malfunctioning devices,
losses (e.g., energy consumption or reduced productivity)
related to the operation of a facility and caused by a
malfunctioning managed device, and the like can be

20 efficiently reduced; and losses related to the operaticn of
a facility and caused by the fact that the model of &
managed device is unsuitable for the installation
conditions, service conditions, or the like can be
efficiently reduced before a malfunction occurs. The

25 - lifecycle cost of the facility can thereby be efficiently
minimized in a comprehensive manner, and the cost
performance of the operating facility can be efficiently
enhanced.

[ 0012]

30 As used with reference to this arrangement, the term
"periodic complete test" is not limited to a complete test
performed at precise predetermined intervals, but also
refers to a complete test performed, for example,
approximately every six months, a complete test performed

35 approximately every yeér, or to any other complete test that



details of a malfunction, the cause of a malfunction, or the 25 |ike at
each occurrence, or any other information that can be used to determ ne
the suitability of the nodel of each of the nanaged devices or to select a
sui tabl e device nodel. The sanme applies hereinbelow. [ 0015] 30 (2) The
devi ce managenent met hod according to another preferred aspect of the
present invention is characterized in conprising: performng a conplete
overhaul as an initial operation to replace all the managed devices with
reconmendebrdéns cegaraed asedEiing ke franagerent datighasere8sléor

cunul ati vel s recordin e L€ conplete 6 test; and
perlodlcall;ﬂﬁﬁrfggﬁlgaltng ab§§£e%egg£%é§%ei€ﬁereafter [ 0016]

Specifically, &G@ddlete overhaul to replace the entire 5 nunber of

managed devi ceswd, ht'h%CQ@iﬁlnd%qs@%W%%fb%ma@@BﬁOEBBQt' B RBnkhk4i al
oper at i_on | éte test. The result_ is that, for

rior to a periodic conp
exanpl &, &Eeﬁﬁéreed QRS RO 5§.fﬁra|t°o¢ﬁérsﬁaaw LRERKMER ISR 9bPHE ABPiBBERI oni ng

managed deMﬁﬁﬁgédaH%vﬁQ@|@%e@uWhtbukec@ﬁﬂﬁﬁdQ dp¥keesg Nreer3O0chni ti al
uncti.o rate of the managed

operatlon i s p?§§ to rﬁ e the H ng
devices i K é”ﬁ%ﬁl ﬁrmFIHQRM hé |ﬁWﬁF§IPSB¥FQF ﬁ, fifler eby costs
associ at ed.nawiatlt atdphaciing thatnabbummbuameagadeynges,mhﬁsges devrated to

t he opera facility aused a .mal f upct i onj 15 managed
devi ce, HglgﬁgaF%Ke%cgﬁsgemggdu O@&éﬁgnsgelney beﬁb nFﬁb%oo%gratlon
with a0r ecedtfivmetiionshe s m&bﬁuaetﬁunhnglsapeysmnﬁoamathan descri bed above,

and the %%atﬁa%%gw%mf ihhenapReating fgility ran bengphanced even

nore efficlient e., the fec st o y can be
nlnunlzedlm@télé@ Léhéasieve apgniae) manpged1dgvinesconpl eeplavedhaafhi s

per for med +dwid ROrbheuhklibal ocepesal i o, s@d 2 sRnageapn datghase for

CUHU|atlvel{functlon1n
g devices experiences only one malfunction as
15 such, but the managed devices on this installation site are
 considered to have two malfunctions. The Séme applies
hereinbelow.
[ 0014]
In this configuration, the specific contents cof history

20 information about each managed device obtained from test
results recorded in a management database are not limited to
the malfunctioning frequency or the number of malfunctions
of each of the managed devices and may, for example, be the
details of a malfunction, the cause of a malfunction, or the

25 1like at each occurrence, or any other information that can
be used to determine the suitability of the model of each of
the maraged devices or to select a suitable device model.
The same applies hereinbelow. '

[ 0015]

30 (2) The device management method according to another
preferred aspect of the present invention is characterized
in comprising: performing a complete overhaul as an initial
operation to replace all the managed devices with
reccmmended devices, and creating the management database

35 for cumulatively recording the test result of the complete



recording the test result of a subsequent conplete test is 25 created anew.
It is therefore possible to record the test result of a subsequent
periodic conplete test by using a managenent dat abase capabl e of recording
the test result of a conplete test perfornmed in each cycle in a recording
node suitable for obtaining history information that can be used { 30 to
determ ne the suitability of a device nodel or to select a suitable device
nodel. This nmakes it easier to determne the suitability of a device nodel
or to sel ektst sand abtwiodiiend Ly mpddlorasi rsudiheocanipd dfasitesef t he

above- descyj bed shistory information, to proportionally reduce the
managenent 35 cost of the devices, and to hence enhance with even greater
efficiency the [cU5tClperfor mance of the operating facility 7 (i.e., to

mnimze the liggeycta£os, of ddfad IduakHamia t&%l%&%ﬂ%h%eeﬁ%@%r) [
0018] (5) The deV| ce nmanagenent, met hod according to another 5 preferred

aspect Jof ReP é%%ﬁ‘&ariarﬂﬁ‘é%tq%wqess Hidhadesarrsd ot deaisESsilify:  per f or mi ng

a parti al ;@yﬁdm&d aish ah i Mrifdiadl Refaticdn drd JreRal s pRiribaikepl ace with
recomrmended devi.ces onlélF sone o thenﬁrTﬁna e devi ces, incl udi nﬁggall t he

mal funct i oRIRYEdevi et f o Fheaﬁﬁﬁzj héSrifagedtaey PFEREP1E OB EFRat i ng t he
managenentwidat abasertfiorl cmmﬂlr&tulveer whaetr dinlg thet e&‘ﬂ_flues:mllbnehgt he

conplete t riodic erfo t he conp t est there ter. [
0019] Specr? |%ga?acrqjeo‘§icéceor Ia éth |sc{é’1‘1r1‘rt%né:§r?€ﬁ“tm egafjtevéf:esl% ovéFfhaul

i n whildh orﬂytlsﬂnebpﬁratmrrmmatgecb de\sisdded o tlono:leuhtwegtéukaI t he

mal f uncti v th IC e Lepaiyred or
repl aced %%@o%ﬁé &%P(?:\rﬁ}'ggetsh I Zﬂape orne g:\érl g@ tﬁe Pri ?lggl

oper at i on fHgktowigreddesird therli cdier agdmpl etibierebty. @ﬁése%§§ﬁ§éa§§§om at ed

20 wi th the didddla &Hﬁj%ﬂ&%ﬁ%n@ﬁ%%&%e@e%&@e%hel egeeseetleteaerctaorm

the initial operatiaon t he managenent requester (i ,_ the request to
nmanage de\}?}teeSOpqu ,f@f @erﬁa&%lﬁg &nd caused by & malfunctlonlng

15 managed device, and the like can be reduced even more
efficiently in cooperation with a reduction in the
malfunctioning rate such as that described above, and the
cost performance of the operating facility can be enhanced
even more efficiently (i.e., the lifecycle cost of the

20 facility can be minimized in a comprehensive manner).

[ 0017]

The complete overhaul is performed during the initial
operation, and a management database for cumulatively
recording the test result of a subsequent complete test is

25 created anew. It is therefore possible to recerd the test
result of a subsequent periodic complete test by using a
management database capable of recording the test result of
a complete test performed in each cycle in a recording mode
suitable for obtaining history information that can be used

30 to determine the suitability of a device model or to select
a suitable device model. This makes it easier to determine
the suitability of a device model or to select a suitable
device model as such on the basis of the above-described
history information, to proportionally reduce the management

35 cost of the devices, and to hence enhance with even greater

- efficiency the cost performance of the operating facility



periodic conplete test) can be facilitated in conparison wth, for
exanpl e, perform ng a conplete overhaul in which 25 the entire nunber of
managed devices is replaced with recomrended devices during the initial
operation. [ 0020] The partial overhaul is perfornmed during the initial
operation, and a managenent dat abase for cunul atively 30 recording the test
result of a subsequent conplete test is created anew. It is therefore
possible to record the test result of a subsequent periodic conplete test
by using a-inhnag@@mmﬁnimﬂzﬂxﬂhﬁ dafallvelef aoedoredi et ectidstyr esubt of a

conpl ete t&gh,Petd L £@g £a0h cycle in a recording node 35 suitable for
.obt ai ni ng hlstor I'n mat 1 on that can be used to determ ne the

suitability of [&?YEliice npdel or to select 8 a suitable device nodel. This

makes it easier(3p ﬂ?éeé{éﬂﬂf‘e r&afh%g%r'detrﬁb'rdétt}ﬁbddac%o@@‘ih%et@gﬁbtﬁért0
select _.a suit bIe devi ce nodel as such on the basis of "t he above-descri bed
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devi ces, aix d@nﬂﬁ@l&l@nmr\fﬂlﬂ@ %V%r&&%@t everdbiiicheney thetgast
perfornance of the aoperating faci nlnlnlzed%ge l'ifecycle

cost of tHEFRIM y-q TP cmf?rreFfé’n§%e\P«s‘“‘%‘F§nt’i"ér‘t;e1 TEC682ER ?ﬁglﬁﬁﬁtual
overhaul|dnlyn3DmHHﬂﬁgMnﬁmwmngm1dmwlqﬁﬁfdmﬁﬂ@daagaﬁlmvehhaul i n which

only the ct.j.0 ev.i ces t he ed devi ces.are repaired or
repl>/aced r}@\ndjtﬁﬂ]réeﬂclogr}n{mr}%dqge g\%sceé:om %mé)? Hggfed SWACER aF‘Bgt he
nalfud@tlCﬂﬁaﬁ;xngnuﬁasmamﬁgamaatndmmmuaﬁefdwatm@mmmgtdeeﬂgeseﬁsrdmngg t he
mnaged deyiGas. ale 18PA £ LB MLLN 2 eaarRAdRd dgvi Cos

(normal Iy functioni ng devi ces are repl ace econmen devices). |
0022] (4)Fﬁﬁé*ﬁ@ﬂﬂﬁbtﬁﬁhé@@ﬁéﬁﬁenéﬁﬁédt@@@@ﬁéﬁﬁq to another 20 preferred
aspect of the prgsgent invention is characterized in conprising: recovering

and t hen brlnglng to a reusable o
Specifically, according to this arrangement, a partial

15 overhaul in which only some of the managed devices,
including all the malfunctioning devices from among the
managed devices, are repaired or replaced with recommended
devices is performed during the initial operation that
precedes a periodic complete test. The expense associated

20 with the initial operation can be reduced and the request to

| perform the initial operation by the managément requester
(i.e., the request to manage devices, including performing a
periodic complete test) can be facilitated in comparison
with, for example, performing a complete overhaul in which

25 the entire number of managed devices is replaced with
recommended devices during the initial operation.

[ 0620]
The partial overhaul is performed during the initial
operation, and a management database for cumulatively

30 recording the test result of a subseguent complete test is
created anew. It is therefore possible to record the test
result of a subsequent periodic complete test by using a
management database capable of recording the test result of
a complete test performed in each cycle in a recording mode

35 suitable for obtaining history information that can be used

to determine the suitability of a device model or to select



state and reusing a device that has been replaced as a result of a

mal function in each cycle of the conplete test or as a result of a preset
service period having el apsed. 25 [ 0023] Specifically, according to this
arrangenment, the economc effect yielded by the above-described reuse can
be wused to reduce the cost of nmanagi ng the devices, and the cost
performance of the operating facility can be -enhanced 30 (the lifecycle
cost of the facility can be mnimzed in a conprehensive nanner) even nore
ef fici ently i Eldpordevirce modelie eTbmsnmakeéfiette@sﬁiehetas ediseerfii®d24] In

o ng T HE B (S O UGS o0 nbldR 153, CRRSBEYBLLOR Gl EEBIMY OO,

maki ng the evi ce nmanagenent et hod use from thi's St andpoidt - as wel | . 9
[ 0025] | fawice aadedgaremucht p@p§h16h@ta8h§v@fbééﬁ aé@@eedeacamhedbrought to

a reusam‘%fﬁﬁgfﬁ(EﬂfJ¥ﬁéﬁﬂ§ﬁd %t E@%o&%@bhhﬁX %QSEEetEﬁetﬁgﬂﬁ Qﬁ¥ﬁ¥been

recovered or at "anot her facil g g An anal ysis sy ten1 or the
devi ce>marfRfemett %rﬁi@d’lc&@ao@@@néq etﬂﬁ@ ERE3BRE WhPBn?V@ﬂ §§eaé§ér| bed

above is meikdmi RheURRE! JeRifdehaatet Be PRESERLrhRYARt EQR119R¢ such
anal ysis systemis used i.n a _device managenent 10 operation, conpri sing

peri odi cal {y Sper {6 ARG 280ihretd Le6YCLE ROSEVPAgtPReTRAELLEY ntfibRr  of

devi ces i romprastgs sgreumadheriyanaged devi ces to determ ne whether the

devi ces are ﬁq{ ﬁ;ng normal Iy or have a mal function; recording a test
result inam é% nt database for each cycle of the 15 conplete test, and
repai ifing or r épleagiang ialdevieckathat nhasisheenfigundtionbeamabéunct i oni ng;

and dete;ﬁ%#Pf%}méaeassght%Q%rh%%logn wgﬁghcgnﬂgﬁgbﬁg f§u§8£ gg%ﬁgsuitable

devi ce each of 'the nanaged devi cés Basi's“of tory
i nf or mat | SeValseEt el ohet h@nﬁaﬁdgéévdeeisceseZ@EDBiQEdedrfr@piahedt est

result of tihe ceRkeLedkaSHelBBls, or as an overhaul in which all the

malfunctioning devices and some normally functioning devices
I5 among the managed devices are repaired or replaced with
recommended devices (normally functioning devices are
replaced with recommended devices).
[ 0022]
(4) The device management method according to another
20 preferred aspect of the present invention is characterized
in comprising: reCovering and then bringing to a reusable
state and reusing a device that has been replaced as a
result of a malfunction in each cycle of the complete test
or as a result of a preset service period having elapsed.
25 [ 0023] ‘ |
Specifically, according to this arrangement, the
economic effect yielded by the above-described reuse can be
used to reduce the cost of managing the devices, and the
cost performance of the operating facility can be enhanced
30 (the lifecycle cost of the facility can be minimized in a
comprehensive manner).even more efficiently in proportion to
the economic effect of the reuse.
[ 0024]
In addition, such a reuse contributes to the
35 conservation of resources, making the device management

method useful from this standpoint as well.



spans a plurality of cycles, as recorded in the managenent database. The
anal ysis systemis characterized in conprising: input means for inputting
the test result of the conplete test; storage neans for cunul atively
storing the 25 test result for each cycle of the conplete test that is

i nput by the input means; and arithnetic nmeans for creating, 1in accordance
wWth a preset program analysis data that shows history information about
each of the nanaged devices on the basis of the test result of the
conplete test tlha®230 spans a plurality of cycles, as stored in the storage

002 , |
means. | 11 p@gmlfﬁ&%’% r?elcrﬁ:; R npoc[ﬁagd hatld & e MENL ov%rte%lSta&dr esult

for each cycle o I 'nput” means

st orage neapeuehiintatd vedysaly et atiee B8 testraussd @ tf (trheeef@krld)l(ﬁh/e of the
conpl ete tﬁ%ré hu$e 1 ORs nahd 'Hbf‘érﬁfﬁc%véﬂé% %txoraacg% (RS %ta%r Sghe test
result for a n&lete test that spans a plurality ofn cycl es. 8] The
arithmetic meansO4@at es, in accordance with a 5 preset program anal ysi s

data that Shows(d) SLOrahd IfOIdTIjan AUt Rach icd he iRpaged devhees on
t he basis of th test result of the corrpl ete test that spans a plurality

of cycl esPCHRITHYT P i 1] IRFIFHagd FREEASD Afedsssitd Ped &OVRg t8data in
this rranneails@eidsamadmjéctdaﬁaattaéwﬂf &:&féh prfestehﬁ Jlelv@ﬂ,a@ed deyéces
obt ai ned fro test. results for whi cgeﬁt9 t period, nunb of tests,
t est |nter§/%ﬁ IR ATR SR S UL SN V&&ﬁdf“taln@r‘??rrﬁp the same. |

0029] lﬁhercaﬁe:mael;lctrhe:canqmwrsg dﬂiﬂdcﬂdﬂﬁlﬂd/ tre rdetrerimigne tdeeplifestiebabi ity

of each naﬂggﬁg et el el ect bl_e .devi ce ely t he
basi s of the |s$o¢/ 9n orrra |(5}rr1r9'°aslfol?t%cedaegza‘lfhlc({)a t%lean&r?é:gedgg %ces

i ndi cat ed managdik Cti%t«tla?e%l’dco\ﬂa@mh@%mheé;bldn ttheofdeviecegeiree nodel to be
appr opr i atglyy def,gr rﬂdl‘?&lqr tdie h%fl‘b'et aablngl%\ﬁcqﬂo%ﬁd@gcto(}dQ?lgzg test

appropriately sel ected as I npl ementin
result in a management database for each cycle of the

15  complete test, and repairing or replacing a device that has
been found to be malfunctioning; and determining the
suitability of a device model or selecting a suitable device
model for each of the managed devices on the basis of
history information about each of the managed devices

20 obtained from the test result of the complete test that
spans a plurality of cycles, as recorded in the management
database. The analysis system is characterized in
comprising: input means for inputting the test result of the
complete test; storage means for cumulatively storing the

25 test result for each cycle of the complete test that is
input by the input means; and arithmetic means for creating,
in accordance with a preset program, analysis data that
shows history information about each of the managed devices
on the basis of the test result of the complete test that

30 spans a plurality of cycles, as stored in the storage means.

[ 0027]

Specifically, according to this arrangement, a test
result for each cycle of complete testing is input by the
input means, and the storage means cumulatively stores the

35 test result for each cycle of the cemplete test thus input.

10



managenment net hod descri bed above. Hence, the cost performance of the
.operating facility can thereby be efficiently enhanced (i.e., the
lifecycle cost of the facility can be mnimzed). 25 [ 0030] Being able to
automatically create such analysis data by an arithnmetic neans nmakes it
possible to facilitate and streamine the entire analysis operation,
including the <creation of the analysis data, and hence to facilitate and
30 streamine the entire device nanagenent operation. [ 0031] In this

ar r angenmenthexrdeommal §isd sstdatagd hetarshaiordd sther ycdsif aesatlicofoabeut each

managed deyi i [ . r, the like,
el ectronic %&%s@%a%ﬂjéﬁ%opnaq? %o%lﬁaﬁq&%gpﬂ%:%?%%sény ot her type of
data capabl e ofl ORf&pl aying history information. 11 [ 0032] The displ ay

mode for the history.intuoat g id dhecanaliysisdatans Hekyl hnited to a
di splay. node that shows |etters or_ nunbers, and iIncludes display nodes in

whi ch Phe Br$5%t REPITADr mitd B is datdi ddradd shsivisg hedory, iehgrration
~drawi ngs, SysdolsacltdPrishe aithddt®y ldka.cds B3he BasiRe odn@hiskessyst em

according to ot her _preferred <aspect of the present inventiqn is

char act er ijiee%‘%p% ‘Tlﬁaﬁrpef HePR e G itteg%ettih@tnﬁfﬁélsl § EonfRgartddOfo create the
anal ysi s dafeldy, Uss ngddead nial fnctsteniang: heegusancyheteeaed, nanegetnglevi ce
arrangemerts Al YOS TERVIER AL PRIYE Soka FENK “SRBweT RS

mal f urlét i grenrped rdeguisrey aift siachd nEoag e sde riese)] tiss foreahédhusheg t he

e | L O SENGH e £301 IBACY R S eyl BLRRY, ot
frequency iplengiddttian denidia foremaaeorrge same.

[ 0029]

Therefore, the analysis data is used to determine the

15 suitability of each managed device model or to select a
suitable device model on the basis of the history
information about each of the maﬁaged devices indicated in
the data, allowing the suitability of the device model to be
appropriately determined or the suitable device model to be

20 appropriately selected as a way of implementing the device
management method described above. Hence, the cost
performance of the operating facility can thereby be
efficiently enhanced (i.e., the lifecycle cost of the
facility can be minimized).

25 [ 0030]

Being able to automatically create such analysis data
by an arithmetic means makes it possible to facilitate and
streamline the entire analysis operation, including the
creation of the analysis data, and hence to facilitate and

30 streamline the entire device management operation.

[ 0031]

In this arrangement, the analysis data that shows
history information about each managed device can be written
data printed on paper or the like, electronic data displayed

35 on a computer display, or any other type of data capable of

displaying history information.

11



20 managed devi ces belonging to the same nodel is higher than that of the
ot her devices, as described above with reference to the device nanagenent
nmethod, it is possible to use this analysis data to surmse with a high
degree of probability that this particular device nodel (heretofore

adopt ed device 25 nodel) is unsuitable for the installation conditions or
service conditions of this particular device, or to otherw se
appropriately determne the suitability of the nodel of each of the
managed devi ced @3%]o sel ect a suitable device nodel. 30 [ 0035] In

addi i o, usi nouides Ml TGl anng LEAYaNak TReso bk oR8l of Laecompare

hi story i nformtion nctioning requen naged vi ces than
when, for @x@ahpiis dét’qfe idetraill d it tedrdlt nctlispd 2 vt heceatibetoshaws

mal f unct i onst Q- S5t t}ﬁ;rtﬂé&es | 681 Ty MBKSS oyt nBBRSCH Nt gndehetkne the
suitability of the nodel of each managed devicCe Or to select 12 a suitable

devi ce rmodBHS TR ¥ H adiad 161 titfe imiddcetypd YFEOMEEPERS [ CHOZEF I n this

arr angenendradieydi %Jna:)blrg;dezd‘l@rrst hern? maledf ungki.oni ng frequency in the
anal ysi s data i S 41323; imted to a numerical display of frequency, and
i ncl udes a | display of the nunmber of mal functions prem sed on

t he fact that a(la thes rmmg@isdes\yis(t@m alcecsaliplged caknoepelrapreifat-eedal s,

d oth 4 di 0 de i, ich _th
frequency TEnid: 0P RO (e e SuaT Ry 261 951 478d s FgEacBFaph,
chart 10dr &mm’tgtmess,mbaleana:olsorcomfagumdl ite crea®@@3The( ZraAgstikedataal ysi s
system rra tHe %aq%‘(tn%etlok‘rin est ‘?;f&%\?l ORgr %Ea' Bnmgﬁgpétish@%ce

peri odi ca y per ormng a nplete ofvi ng e en nunber
devi ces i s th%ﬁ@@t@%ﬂﬁprﬁ@ﬁa@@d devices to det erm ne whet her the
devices are opergiigpg normally or have a nal function;

Specifically, according to this arrangement, analysis
15 data (i.e., analysis data that shows the malfunctioning
frequency cf each managed devibe) is created using the
malfunctioning frequency of each managed device as the
history information. The result is that in cases in which
the malfunctioning frequency of a specific device from among
20 managed devices belonging to the same model is higher than
that of the other devices, as described above with reference
to the device management method, it is possible to use this
analysis data to surmise with a high degree of probability
that this particular device model (heretofore adopted device
25 model) is unsuitable for the installiation conditions or
service conditions of this particular device, or to
otherwise appropriately determine the suitability of the
moedel of each of the managed devices or to select a suitable
device model.
30 [ 0035]

In addition, using the malfunctioning frequency makes
it easier to compare history information (malfunctioning
frequency) of two managed devices than when, for example,
the details of a malfunction, the cause of a malfunction, or

35 the like is used. This makes it easier to determine the

suitability of the model of each managed device or to select

12



recording a test result in a nmanagenent database for each 20 cycle of the
conplete test, and repairing or replacing a device that has been found to
be mal functioning; and determining the suitability of a device nodel or
selecting a suitable device nodel for each of the managed devices on the
basis of history information about each of the managed 25 devi ces obt ai ned
fromthe test result of the conplete test that spans a plurality of
cycles, as recorded in the nmanagenent database. The analysis systemis
char act eri 2esuimeblommiisisaignodalpuin méendafsars iofputhiei g sttlveyt est resul t of
t he corrplﬂgofrﬁig-@rp_d a classification category to which each of 30 the
managed devi ces eJ[ ongs; storage neans for cunulatively storing the test
result for eacH @3zfle of the conplete test that is input by the input

means, and storingphe ApdfaRlf, drassildaati aRaealegoryeof each of the
manageg devices that  is input by the input nmeéans; and arithnetic neans for

35 creati MALIHPHGIHdEhde SAUTHTY dreddte prodiams &sdieydis N@4t a 14 K&E shows
the rel atieon dejween ddie diisgiony dmfaldmid-ey, 13nabawc16aek af the nmanaged
devices and a pluraljty . of t cl assi fication_categaqries, or _anal ysis data
hat *shows FHeL G2 s (ot o B a1 ChG G0 480 Lo

cl assifiedly fdrer drassidflilc atheo magaigegoidead ce@n atrlke shapiledohtb rehalkest
result of % et e t hat span pluralit of .cycles and _on_the
bas s of CHASEH Latis Crhes fVERt o ardasry B¢ Ssai 5 ena iRidded
devi cdd, awods diredvhiicht de strmoppamayeans numbe@38)t 18 1Specicfiiboal Ly,

accordi ng i g &R ys 4 S resul t _far .cycl onpl ete
testing i s‘h%n%ﬁl%{b?ltsﬁg%j anutSl{?1 a%s?grgﬁgl’t ﬁ@%&r%&%@ hsgﬁ%ﬁﬁéti vel y
stores theck@st qedilile fike.each cycle of the conplete test thus input.
Therefore, the sipyage neans stores the test result for a 15 conplete test

that spans a plurality of cycles, and also stores the applicable
cl assification CAt 8§Gest dEadysdfs sisteRaAagedcdEPrEednt BafeVdEnput by

the input n@aement operation 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 have a malfunction:
recording a test result in a management database for each

20 cycle of the complete test, and repairing or replacing a
device that has been found to be malfunctioning; and
determining the suitability of a device model or selecting a
suitable device model for each of the managed devices on the
basis of history information about each of the managed

25 devices obtained from the test result of the complete test
that spans a plurality of cycles, as recorded in the
management database. The analysis system is characterized in
comprising: input means for inputting the test result of the.
complete test and a classification category té which each of

30 the managed devices belongs; storage meéns for cumulatively
storing the test result for each cycle of the complete test
that is input by the input means, and storing the applicable
classification category of each of the managed devices that
is input by the input means; and arithmetic means for

35 creating, in accordance with a preset program, analysis data

that shows the relation between the history information

13



[ 0039] The arithmetic neans creates, in accordance with a 20 preset
program analysis data that shows the relation between the history

i nformati on about each of the managed devices and a plurality of the
classification categories, or analysis data that shows the history

i nformati on about each of the nmanaged devices classified by the
classification 25 categories, on the basis of the test result of the
conplete test that spans a plurality of cycles and on the basis of the
appl i cabl elmhdssiddicati dahec ateegareyl cdevéaes ahdt Iaeplltmaagegf dévibes, as

stored n dhe Slarage JeasTALel ors. o anoating datanip Lhbsorpnger makes

it pOSS|bIetootaln Si's datat relration be Ween t he
history ilnfssramt ilo caipeuiti ceaclipooft thehmatagbe dle\magesl grtigesplurality of

the cl aSSIélacs%,tfﬂréQC%tyewé Rasd f%’a'txi IS c%%ao that 593\9@ tﬂﬁshg%@ry

i nformati on about each of the nmanag evi ces a55|f| e

cl assi Pi cdthorrasdt egeilds ofaghss C@B@éleﬁ@d tﬁﬁ@mtbé§t spaggl ﬁspﬁ-@radmi:isfh t he

test perioff dyRey ant? A HRSthsikesle ttﬁtee@ggll,lc%de%lﬂ%sa%%atlon
i npl ementation conditions are the sane Therefore, this analysis

data can B&ELREEER @&y Rt @hlenélaé‘@&\%l @@é’é?ieﬁedaae\?fc(?éeﬁahgg*éﬁ%nt net hod
in which tslmras;a tm@@jnlsj_ty of a device nodel is determned or a suitable
devi ce nodel zo%(; ECt ed based on history information about each of the
managed devi ce 7d the suitabili ty of the device nodel can be determ ned
or théOsuit abl Spdedifdeaidigel a]:&oxellie.gt ed hasedammahbhembhst oaytiastor mat i on

about - eac f h e Vi t ference to_a.rel at th a
pl ural i tyq‘ef% Httagfﬁrrl%c%%%l %ﬁggat §%§F\ym*“ Ilet% Fﬁﬁ%ngosm tl)flgu? b de 8rnmine the
sui t abi | i tynroft meandeviags mbdelstorage seksst cumhéasdaivedll etdewscehandel

Tor & 2P QRIdeAL Bl ka0 ek hosa L5 20BRLALEARS Bbeceapduphed;paged morel y

on history information about e manage hence t
enhance wWIiEredpeR girdgt 6 capiicc easy ﬁﬁ@reésthﬁetﬁétnﬁﬁéél‘éf fehea

15 complete test that spans a plurality of cycles, and also
stores the applicable classification categeory of each of the
managed devices that 1s input by the input means.

[ 0038 .
The arithmetic means creates, in accordance with a

20 preset program, analysis data that shows the relation
between the history information ébout each of the managed
devices and a plurality of the classification categories, or
analysis data that shows the history information about each
of the managed devices classified by the classification

25 categories, on the basis of the test result of the complete
test that spans a plurality of cycles and on the basis of
the applicable classification category of each of the
managed devices, as stored in the storage means. Therefore,
creating data in this manner makes it possible to obtain

30 analysis data that shows the relation between the history
information about each of the managed devices and a
plurality of the classification categories, or analysis data
that shows the history information about each of the managed
devices classified by the classification categories, as

35 obtained from test results for which the test period, number
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operating facility (i.e., to mnimze the lifecycle cost of the facility).
20 [ 0041] Being able to automatically create such analysis data by an
arithnmetic means makes it possible to facilitate and streamine the entire
anal ysis operation, including the creation of the analysis data, and hence
to facilitate and 25 streanmline the entire device nmanagenent operation. |
0042] In this arrangenent, the analysis data that shows the relation

bet ween history information about each managed device and a plurality of

cl assi fi cadf obeglt egordesintorridiat BE! shdws Hiesttoriynrilefremrrattiion about each

of the mnmgfgﬁg?%%cg@ésggﬂee_d by the classification categories, can be

witten data printe paper or the like, electronic data displayed on a
conput er di spl dyC0%%] any other type of data capable of displaying a

content. 35 [ Ofd3leASrJheihsphay ymde S0 the 1R aldeen theluees Lhe

hi story information about each nmanaged device and _a pluralit

! . ty of
cl assi Pi cattorrRN LT TSI HRlRS DapRoemeRdt LR §7hllc£1| &Pon i s not
| |h i :ed tomw&]fpim'y (rjm;iea Itd%\ficseh@fv%jetlhqé d&he&&rii@fés\xﬁ)bruh&i E@i@algataph, _
chart, or fornula includes a, .display node in whic e relationis
visual |y %‘ﬁ%&/é‘&og i1y SERESEAhPe 8 DISHOGY, TG EHE PR 2081k | ar | y,
the displeachode flor ridreadudtdawi dad,oraml ithie ahdutzbdadch yimeifagad devi ce

classified . sj f4i catian cat.eqgor.ies, in the 10 .anal.ysi,s data that shows
ChoS i sraasVide Spadds el L SRSHES ' VIR MBS R Rk bR S
or on lunedlemited dams] andiad dd steodydes cdinsyliay mbdes thah sftiowhki story
i nformati i ; t aw _ng, | r or the like.
15 | 0044%%(3%0{%@%%3@&%@ 5563%9 ‘(’)t‘j‘fo %hej'%xgt gfnaﬁrgllt?}sﬁs system
descri bed bl jty cHard@ssliZad Gien ggttedegy. It is thus possible to

determine the suitability of the device model or to select
the suitable device model more appropriately than when these

15 operations are conducted based merely on history information
about each managed device, and hence thereby to enhance with
even greater efficiency the cost performance of the
operating facility (i.e., to minimize the lifecycle cost of
the facility).

20 [ 0041]

Being able to automatically create such analysis data
by an arithmetic means makes it possible to facilitate and
streamline the entire analysis operation, including the
creation of the analysis data, and hence to facilitate and

25 streamline the entire device management operation.

[ 0042]

In this arrangement, the analysis data that shows the
relation between history information about each managed
device and a plurality of classification categories, or that

30 shows history information about each of the managed devices
classified by the classification categories, can be written
data printed on paper or the like, electronic data displayed
on a computer display, or any -other type of data capabie of
displaying a content.

35 { 0043]
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arithnmetic neans is configured to create the analysis data by using the
mal functi oni ng frequency of each of the nmanaged 20 devices as the history
information. [ 0045] Specifically, according to this arrangenent, analysis
data (i.e., analysis data that shows the rel ation between the

mal functioni ng frequency of each of the managed devices 25 and a plurality
of the classification categories, or analysis data that shows the

mal functi oni ng frequency of each of the managed devi ces classified by the
cl assification Thatdgmlasmdde deattée usileg idhe beglveenc thenhagtbrgquency

of each of,tbhe.anag ILLS, iﬁgg for, t 0 other
operating é%fects aregg%e sanme agﬁa %?ng escrlbegld 159@& gg48§ (9)
Anot her nef¥eStb] eat ian t@tagonies Gﬁ’e@é’rﬁlYﬁl@v@lﬁttlaoﬁh|a§ ahpesntéasnce

lnSpeCth"ké&&EEHﬂ rethad fiofi td 3% %ﬁkﬂkﬁﬂ%@c%dd%sﬁﬁgk'%ﬁo@@e%ﬁé'on
conprlzl eriodically performng a conpleté test involving all the

devi ce 2Py B PO Shrh S e FIEES i 198t AIOTEY L3y énﬁréaéﬂéﬁﬁﬁnéd
i nstal | at |dms;51at§e dctdletreriing: Whet fl%flatth.%rﬂq\éﬂ e;&%uamy apepakiyag normal Iy

or have a mal functjon,, and repai.rin a deyjce. that has been
found to B&EE furftid by 5 @H)ﬂ}e ﬁgi nﬁ}pg gg@@tl o B f fod
accordi ng disp]&y mmm&semﬂr|ﬂheunusmmrws1mhaﬂa@tebmzeﬁoum eanpr nahaged

acquiring 4 cﬁ?% éfgféﬁnﬁ ﬂa%@df%ca% Fb:es g% Eor each gf t he managed

devi ces ea Fe conpl € TESCNS oﬁﬁlnlng the acquired
t est ﬂ@sul&naﬁuskﬁtdaﬁﬁnhﬁatnﬁdmmmﬁ UM181@1@W@I$tanﬁngmaheOdaua nsta

management { Out eacaﬁrﬁasft‘dl%ﬁ’e AR B 3d%1to%u%ntth%rb§§' ﬁuﬁferghéﬁor y

i nf ormati on manag e evi ces obtain rom_t e test
resul t t hé{altsqﬁan@ﬁi mhﬁ%thU@esC%IS@éayn@q@8sfcb|a§d shavt héskandgenent

dat abase; iaf¥dhGeNEMA] iHPuhFRed Q72 Fﬂe %%%&%S'@rg%ﬁﬁ 13y8HBRY Eolor
information related to deternlnlng hé suit abi ity f a devi ce model or

sel ecting & $di% dvi%€ -devi ce nodel for
15 [ 0044]

(8) Another preferred aspect of the cther analysis
system described above is characterized in that the
arithmetic means is configured to create the analysis data
by using the malfunctioning frequency of each of the managed

20 devices as the history informatiorn.

[ 0045]

Specifically, according to this arrangement, analysis
data (i.e., analysis data that shows the relation between
the malfunctioning frequency of each of the managed devices

25 and a plurality of the classification categories, or
analysis data that shows the malfunctioning frequency of
each of the managed devices classified by the classification
categories) is created using the malfunctioning frequency of
each of the managed devices as the history information. The

30 other operating effects are the same as those described
above.

[ 0046]

(9} Another main subject matter of the present
invention is a maintenance inspecticn suppert method for a

35 maintenance inspection operation comprising periodically

performing a complete test involving all the devices in a

16



each of the installation sites provided wth the managed devices. [ 0047]
20 (10) Yet another main subject matter of the present inventionis a

mai nt enance i nspection support apparatus for a nmintenance inspection
operation conprising periodically performng a conplete test involving al
the devices in a group of managed devices installed at a predeterm ned 25
installation site to determ ne whether the devices are operating normally
or have a mal function, and repairing or replacing a device that has been
found to b&r@n@fqﬁumanﬁﬂaﬁgdevﬂﬂaanﬂnﬂﬁaii@deawnapaaeﬂ@hesmppedt appar at us
accordi ng tr?stél%ﬂ&?%tté L e Q15 C BARGLEN 178D b1 £QAPLESI NG @ 30
device attribute value acquisition unit or acquiring attribute

i nf or mat | APVHVINEAH G Ivhe mipdaged dalifeastign, depdcsepadringt ar

acqui si ti ofepiididPra aRGUidd "Gt 1R bde@S¥oindatdeykCrat¥ahbat banngdat a
generator for conbining the acquired test result and the attribute

i nf or mati of'% rﬂF%ﬂ?%ﬂﬂﬂﬁ%ﬂ%qﬁ?QﬁEHQ5eSéﬁﬁoﬁatP@ﬁhﬁgtéccarééﬂabégetﬁﬁnagenent

uni t for ng@éﬂﬁwmsc@ﬁlaﬁa@tfehaz@@vuaecamgh:ua&h R a&audaiag
storing th uItlngEgata i.n a gnent dat ?a%e, E gctlng devi ce
'evaluatlo Yofatt &h TESHAIt F8R; ©4C8efi CE Snal ysi s

processor1ﬁanagﬁd%uauu¢esa@abmsWSHﬁatmetb@hpibnwstbbstmsypemﬁotmaﬂton about
each of 5 JH% a§m3%¥%&§§e%n e Q%%hitoépthet%%shg%esul%glnc gggd in

t he deV|ce eval r}f&?on hat s Sans & prur ¢l &8 rs-stored
in théOnaﬁaghﬁﬁnuﬂdataﬁas@atandsa@ maaagsmancedanﬁbaﬁat|onegémegator for

generati ngA3sed o oot b, 388 ¥olg 0aan,SUBRG" L AL ALFRLE OB L abednt 0 10

determ ni ng ility of a device no ectin su
devi ce noddl Hher Medcyesk dﬂﬁéqeﬁspéﬁﬁapﬁdnf§pme§hept©ﬁtdéésuﬂththhb managed

devi ces. Qﬁﬁﬁksai%ﬁlﬂéﬂl%&r%%g%ﬁ%ﬁ%snﬁﬁdaﬁ§oSggrégoﬁheghbnm§ﬂaﬁgméﬂg 15

anal ysi s data t hat shows history information about each
database; and generating, based on the analySLS data,

15 support information related to determining the sﬁitability
of a device model or selecting a suitable device model for

each of the installation sites provided with the managed

devices.
[ 0047]
20 (10) Yet another main subject matter of the present

invention is a maintenance inspection support apparatus for
a maintenance inspection operation comprising periodically
performing a Complete test involving all the devices in a
group of managed devices installed at a predetermined

25 installation site to determine whether the devices are
operating normally or have a malfunction, and repairing or
replacing a device that has been found to be malfunctioning.
The maintenance inspection support apparatus according to
the present invention is characterized in comprising: a

30 device attribute value acquisition unit for acquiring
attribute information about each of the managed devices; a
device test data acgquisition unit for acquiring a test
result; a device evaluation data generator for combining the
acquired test result and the attribute information and

35 generating device evaluation data; a database management

unit for appending a history code to the device evaluation

17



t he managed devices is replaced with analysis data that shows the relation
between the history information about each of the managed devices and the
classification categories of the nanaged devices classified by the 20
classification processor, or analysis data that shows the history

i nformati on about each of the nmanaged devices ,.i classified by the
classification categories. A classification criteria table for storing a
classification category to which each of the nanaged devices bel ongs, and
a 25 cl asﬁ&ﬁ%tﬁ@f%&é@#ﬁ@tw%ﬁat@mmgat rendgeireat deikbateon data

by such classidicaldonsHKGUd &5 a}@: t%n%attoctoa%oehgsw deat' on

criteria table are therefore rovi in t e ot her aspect of
above- desc?§ed: Ganitttéince |OE§'&§@ it Lpaso P ogssarat dor &ﬁéaﬁihégdew ce

30 anal ysi&nraees siitd aAc ehdie ranRalots) in@%trﬁlattli@h shews eElcﬁt ey
i nfor t|o about e%fh of, t he managed devi ces, and reat es anal iSIS dat a

that sRows"thdFE%T SIF BsisRd? t FSCoff HForREL SROADSULIEAERSE! t he
nmanaged dejvn cese mld&%@mﬁdmaait@n t@@tte@@ram%s aomhbralrm@ag@d devi ces
35 cIaSS|f|eo!]t Qﬁ .cl a Slf atlg?lprocessor % sis_data_ 18 that
shows the T stor V' ihfor matd BERGFTERE ﬁﬁ 3%3 €&V c88 classified
by the cIaﬁ&aﬁst&ﬂan1nﬁnﬂmﬁnmdﬂ;geBEtEEoBE$GRI@Eh@NaEEn@HEbBRAmVNGS FIG 1
is a persHﬁﬁ%'%xf?éﬂg(gaﬁérngﬁﬁﬁﬁﬁpan%@f&at1%nFEgia%ed 8 circuit diagram

of the managenent “unit a pérspective view showi ng a test node;
FIG 40is dﬁ@ﬁ@ﬁ@wmg%@@tgmldytm@é @f dgvigpagentent ordaedbaséngFeG 5

i's a viewshowhg t&é@rl@esmo@élw%% %faé% %%Cltlh' tﬁns%glzg%ﬁm' geges FIG 6 is

a vi ew show ng an anal YSI'S gra VI ew show ng an anal ySI S
gr aph; andjrqﬁiléedB“‘iléihatfhﬁwéﬁn@@@ld Blegékepi-ew of a portable PC. [ KEY] 15'
T Managed deV|@@o48]

(11) An arrangement may also be adopted in which the
15 analysis data that shows history information about each of
the managed devices is replaced with analysis data that
shows the relation between the history information about
each of the managed devices and the classification
categories of the managed devices classified by the
20 classification processor, or analysis data that shows the
history information about each of the managed devices
classified by the classification categories. A
classification criteria table for storing a classification
category to which each of the managed devices belongs, and a
25 classification prbcessor for classifying the device
evaluation data by such classification categories with
reference to the classification criteria table are therefore
.provided in the other aspect of the above-described
maintenance inspection support apparatus, and the device
30 analysis processor replaces the analysis data that shows
history information about each of the managed devices, and
creates analysis data that shows the relation between the
history information about each of the managed devices and
the classification categories of the managed devices

35 classified by the classification prccessor, or analysis data
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lc Test result Db Managenent database N History information, malfunctioning
frequency 2 Input neans 20 14a, 14b Input nmeans 17 Storage neans G E
Anal ysis data Pb Preset program 16 Arithnetic neans 25 BEST MODE FOR
CARRYI NG QUT THE I NVENTION [ 0049] FIGS. 1 and 2 show a managenent unit 1
used in the managenent of a |arge group of vapor traps T installed in a
chem cal plant or other vapor-using facility. The managenent 30 unit 1 is
conposed of a testing unit 2, a portable personal conmputer 3 (abbreviated
as "port abtletPChdwes eil’rd)éijos/t)qrmridzfoa:mdtﬁdraglbrwaderao&l o[f @@&Omafhgetiest i ng

unit 2 hasg 1N display 6 as a
di spl ay um%ll'((gégla&[ er nzsiﬁ a%:’%%e t%(ecg%t altfﬁrcgggggﬁ nrg&%uﬁ ggs an arithnetic
unit, and an 19 internal nBRDBEY BEISRBPEBIWY dy@ THEtDRWIE‘é”sil ng program Pa

is stored in thg; menory 8. J8stidg Wi t, 2 R yageordance with
the testing program Pa exeéout by the éPU 3 m[%n%g%ﬁﬁe Th(la1 festing unit 2
has a probe 9. i stsala e B G Hjéagﬁra@b@fQ the Bes@dgaenk thissensor 10

for detecting ties, @Q%@@&éﬁe@ﬁweoﬂﬁe@ﬁ%h%%r%t Y takoas ;ext er nal
surface of a trJ_né) whi | e pressed agai nst_the external surface of 10 the
trap, as shown 3% FIG1s3. Vﬂ\ﬁ“brsé{qwdﬁlgaﬁélet é*&ﬁé’rlétyuumé’ & ofi gnBFsagensad by
the sensordafkide i nput to the testing unit 2 via a connecting cord 11 (or
anpnirared  comRniLal] on s o, O Phe ok esY GOTRELCa aR; 7RRgs) - |

10  chart image;

FIG. & i1s a view showing an analysis graph:;
FIG. 7 is a view showing an analysis graph; and
FIG. 8 is a functional block view of a portable PC.
[ KEY]

15~ T Managed device
Ic Test result

Db Management database

N History information, malfunctioning frequency
2 Input means
20 14a, 14b Input means

17 Storage means
G, E Analysis data
Pb Preset program
16 .Arithmetic means
25 BEST MODE FCR CARRYING OUT THE INVENTION
[ 0049]

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

management of a large group of vapor traps T installed in a
chemical plant or other vapor-using facility. The management
30 unit 1 is composed of a testing unit 2, a portable personal
computer 3 (abbreviated as "portable PC" hereinbelcw)}, and
an ID tag reader 4.
{ 0050]
The testing unit 2 has a keypad 5 as an operating unit,
35 a miniature display 6 as a display unit, an internal CPU 7

(central processing unit) as an arithmetic unit, and an
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15 The ID tag reader 4 is provided to the distal end of an arm 12 nounted
on the probe 9, with the armbeing able to be swi tched between the

ext ended position shown by the broken 1line and the retracted position
shown by the solid line. Wen the ID tag reader 4 is brought close to an
ID tag 13 20 attached in the vicinity of each tested trap while the arm 12
is extended, the area number, trap number, and other trap identification
information la of the correspondlng trap T recorded in the ID tag 13 are
read by thenternaly mesmder % asard sqogaigepuinitte tAetéesinggoumgta®. PR251 §

0053] ‘The pastabls, RGS3 diam,d keybeardidda; ngtyhiis 4Bycpndes myse (not

shown) as operating units; di spl ay 1 as a |sp ay unit; aninternal CPU
16 as an a@#FIMAANGE (HiGh Qhﬁjtﬁﬂihnmt@ﬁﬁﬁwamafé gikerUL?dabyatseofBHe unit.
A managenent 30 program Pb is stored on the hard disk 17. The portable PC 3
operat s in aciordance wi th the managenent program Pb executed by the CPU
16. 054] Th q%ﬁ%able PC 3 can have two-way conmunication with 35 the

testl ng unit Zz\ﬁea @sﬁﬁﬁf@eﬁiﬂﬂw 2C 0@ 18 prebeal, |”f1*ié1r@ﬂstélpml§ﬁtﬁ19@
neans or oth Q%reless ééggg %ﬁélon neansﬁ e tra |dent|f|cat|on
mfornaué?fx?afE at® i % i R ] Qaé@? @et§CtﬁBEt tP8 the testing
unit 2 anc'sumﬁsqmrd aJﬁJbecaEG:o&s [an@1055}npér]ilﬁar@eanr yn8eqtethelt eskFageunit 2
stores the d tiaon, rvice p sure, and_ot her _.types of
trap attrli?%(%ﬁa orna ﬁ% pIﬁSSF eggﬁlgﬁ% %& 8§?85n?}a8§r%ac?h8f testing
unit 20r edde firmam,t ke mémmmyl& A€ .t Bap Aibrabive anafoemstionidd of the
tested tr £ 0-ird i i o] | a t hat
%qgtEh %?%"ens%%l %\gfg % %.I%o} 1pdent! Phpgk ‘BB ‘c L EE?HBQ

was read by he frap at ut e orna ronlb thus
read and WH& Hﬂ@tﬁoﬁ@ﬂ@ﬁ@tﬂéﬁpépéﬂuﬁé é@ﬁséd byfrhéedensor 10 ‘are

eval uat ed dépiiieh 1¢@HGILH BRENRN o' bieEi-ayk REQEER! LeRMPR: cIP€on means) .
[ 0052]

15 The ID tag reader 4 is provided to the distal end of an
arm 12 mounted on the probe 9, with the arm being able to be
switched between the extended position shown by the broken
line and the retracted position shown by the solid line.
When the ID tag reader 4 is brought close to an ID tag 13

20 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
and are input teo the testing unit 2,

25 [ 0053]

The portable PC 3 has a keyboard 1l4a, stylus 14b, and
mouse (not shown) as cperating units; a display 15 as a
display unit; an internal CPU 16 as arn arithmetic unit; and
an internal hard disk 17 as a storage unit. & management

30 program Pb is stored on the hard disk 17. The portable PC 3
operates in accordance with the management program Pb
executed by the CPU 16.

[ 0054]

The porxrtable PC 3 can have two-way communication with

35 the testing unit 2 via a connecting cord 18 (or an infrared

communication means or other wireless communication means).
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determnation criteria information Da may, for exanple, 15 include tables
for calculating the vapor | eakage rate or the |ike fromthe trap nodel,
tenperature, and vibration. The determnation criteria information Da is
stored in the nenory 8. Obtaining the. vapor |eakage rate as a result of
the evaluation nmakes it possible to determ ne whether the 20 tested trap T
is operating normally or has a malfunction. In addition, the malfunction
category can al so be determ ned, such as whether the leak is |arge,

medi um orThedl tap vitvbirhelrf 1 datdroe iis f doladvioumt Ter thatohst reeti by, the t he

ke, 1 00Bgl: 25 Hhesdest ing ik 2 otares L ol oul ag bl prgeti on in

the nmenory 8: erence i nformation a test date,
notes, and@ripikealFdy.of other entries that are input by operating the
keypad 5 or the ddde for each of the tested traps T, and the results of
det erm_ni ng V\/net her 30 the traps operate normally or have a mal function, as
wel | as the redift (YIS mbhiend oSt DRalndiic & 6koeseegbrymadetrap t est

resul ts | addriamtiest, isdhanm epor Prddhe Rl ogessothhe typ@e bestragsul ts
Ic are correl ated vvltt%the trap identification information la and t trap

attri but e 3MForS o %@ﬁt&onTﬁlé’sé’ft PEES G6F theofRarrEntaprRSalso The
]'Eransm ttezcbstﬂlridf”lelnlﬁoﬂ &@a@isp@r%m Zhel nféﬁhd ‘f]é; Bgthaetﬁ:@g aﬂ@rgnuteZ t he
our type I nf.ar nat La, | an abo ed traps T
Spoci 11 od By PHE AVRg S BentP GERIEH APD: HatPOnLFACChaY BAE FERR by the
| D 5 tlfg riesderi A dadri donfigrficatiadi cabdat thhée west edatir apstﬂie gpetkfi ed by

operating E&%é&eﬁpadgﬁgof_g %Q‘F%ﬁ(’)g%‘g?é'l%@}%r&é@l : 011?9 on éh cﬁn ni ature

display 6 in scrolla ard dr e porl%able PC 3
stores a @ vEkagdmems @mdab@@@emtmevwsmhedhbyt tap aenspbuil@ are

'nfor”at'%Wdﬂ%a%Q@P551%%'H%%%%ﬁlh %R%nTcEEt@rianﬁﬂﬁgfﬂatﬁBﬁpﬁgh the trap

test results Ic of each .
determination crlterla 1nformatlon Da may, for example,

15 include tables for calculating the vapor leakage rate or the
like from the trap model, temperature, and vibration. The
determination criteria information Da is stored in the
memory 8. Obtaining the vapor leakage rate as a result of
the evaluation makes it possible to determine whether the

20 tested trap T is operating normally or has a malfunction. In
addition, the malfunction category can also be determined,
such as whether the leak is large, medium, or small, whether
there is a blowout or an obstruction, or the like.

[ 0056]

25 _ The testing unit 2 stores the following information in
the memory 8: trap reference information Id that may include
a test date, notes, and a pluralify of other entries that
are input by operating the keypad 5 or the like for each of
the tested traps T, and the results of determining whether

30 the traps operate normally or have a malfunction, as well as
the results of determining the malfunction category as trap
test results Ic (trap test information). In the process, the
trap test results Ic are correlated with the trap
identification information Ia and trap attribute information

35 1Ib. These types of information are also transmitted to the
portable PC 3. |
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performed by the testing unit 2, the trap reference information Id, and
the like are recorded in correlation 15 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 is
initiated, and the trap test results Ic and trap reference information Id
are cunul atively recorded in the managenent database Db for 20 the
specified tested traps T. [ 0059] The managenent database Db nay not have
any entries of [ Geé/lmanaged traps T that correspond to the trap

| dent i ficati on i nfarmilon | e3d by cthe LR.1 ag Leader 4025 Vaep this

happens, the porta ites 4" récord t'abase creatron
functi on Wh%wéﬂh areemndy Gchabdud rdleatted tedo trhpsnmBinagedifiagsb¥ thee.

unr ecor ded: Laplernindhs GANIRPNANIR Y Lhe 1Ll 3R LIRAL! Leeal Lonchiaf gpmat i on

la is _newy established in the nmanagenent dat abas t est
resul t S | Cahd a9 ﬂef@%ﬁﬂkﬂiqrﬁﬁ6¥¥%ﬁ|@?ﬁu¢dt§§oﬁﬁsﬁﬁé tﬁﬂﬁég@d traps T

transm tt esbddiamdde 3 iy tend de§patieGobedednl BnlherRBRAGEYRNE
dat abase §§)a€'th| 32?%%! [JO 60] Inegdgrtron tﬁe ngrtable chg hgg a

dat abase 5”¥Gﬁﬁnﬂ%@%%%ﬁ%bfi§ﬁéaW0@rle6§§°éﬂaP%ﬁo?ﬁEF|on la to
Id about each Qﬁﬁﬂne managed traps T recorded in the managenent 22

dat abase Db ar pl n e display 15.in b Iar form as shown in
FrG i m th SH RS o fap L tRE PHBEED0R PEnd SFOEPAyR15 1o sorol | od
so as 1o oh&qﬂgﬂmaﬂurdaﬂmbmsbammdlnt@hUehteﬁettaa@ Etspebuteed by the trap

identificat for I ead by the ID ta der 4, or to
tested trgﬁhgqmggggl |eda%§%§p§ratlng tﬁe 8?Soéréllﬁa’ maﬁy?ug 14b, or the

like. In da§@§)nntWH|¢maph¢asmfaﬁﬁaﬂ¢enICIafteabd alfotheetiehtef the nanaged
traps T hasdeahdlf bl ehe Qs Lhel by eperath grEEsﬁgﬁxgowd 14a or the

i ke, the 10 content “store e nanagénent base I'S subjected to
awite oﬂJF%NWWQRéq@péﬂatﬁ@ﬁ é@@oﬂékﬁgﬁye reCOIdEd in correlation

15 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 information Id
are cumulatively recorded in the management database Db for

20  the specified tested traps T.

[ G059]

The management database Db may not héve any entries of
the managed traps T'that correspond to the trap
identification information Ia read by the ID tag reader 4.

25 When this happens, the portable PC 3 creates a record as a
database creation function wherein an entry that is related
to the managed traps T (i.e., unrecorded traps) and
corresponds to the trap identification information Ia is
newly established in the management database Db. The trap

30 test results Ic and trap reference information Id about the
managed traps T transmitted from the testing unit 2 are
recorded in the management database Db at this point.

[ 0060]

In addition, the portable PC 3 has a database display

35 function whereby the four types of information Ia to Id

about each of the managed traps T recorded in the management
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[ 0061] The portable PC 3 (i.e., the nmanagenent program Pb) has a mappi ng
function and an analysis data creation function in 15 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 such as the one shown in FIG 5 is displayed on the display 20 15 on the
basis of facility chart information Dc stored on the hard disk 17. This

di spl ay i sdprahvasedh mieadi aflayel @bivs dEsplisdied & dbultabudatalfasa,

display shoynshddl G frclng. add tho displhay gh SPRave Enblcoped bpat show

i ndi vi dual tested tra are over ont art rmage G 25
and di spl aye® &hs %p]r%ysql%'j’ﬂtJ@Cbrﬁ%rarsarfger@éﬁtPJtaWatente“G@FSoﬂf@éat:@dt he

act ual tratpopwsté@reraﬂéter e d @A 0 e tIRERAIITBAdLR i@ kaghs of the
trap arg an nt information  Dd about “each of the tested traps T that is

st or ed “on or%i?hoxhlfsq( At i & esthd idiiferlP 369 1566 WheRTalk§ of the
di spl ay el esends tE:aq;bepl‘ ifiddhe fo@rdﬁattMgcfwet uemer@ Qrat he displ ay

15 of the porta el ected b eratin ylu 14b_or the

ke and 1 SEYHES Bt rigte e | R, CRRBS! aPoP R ohiF A L EOTARLb0RL 1 he

35 managedrid rtap Id tdtactum(nfacﬂspmdﬂtd (matﬂag&d:llt&mp&y Telherebieer weictead from

s ity cha e e R i P T 0637 eaddtt LoR” aePhn

anal ysll s i grorend | Brongddin dhe Hanagsnicort @ifattalb@s;eombablse sRBjgcteleto

applicati Ll spl ayed using differences
(H]ﬁglﬂé“%r(%ﬁﬁgﬁﬁgygﬁéyﬁtl ?PélgﬁﬂQﬁpﬁkgg .

in the shape of the enent's is of the trap attribute
information 1 b[df0%dch of the nanaged traps T recorded in the nanagenent

dat abase Db, asrlﬁlqam:ﬂébjt%' @c 3 AHQd.N heS nERSGen@nIdPRbe rkRdipeat g8 sa
general u%ftngﬁgfﬁéﬂ¥%nctlon and an analysis data creation function in
15 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 7T
such as the one shown in FIG. 5 is displayed on the display
20 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. 1In
addition, display elements E (icons) that show individual
tested traps. T are overlaid on the facility'chart image G
25 and displayed on the display 15 in an arrangement that
conforms to the actual trap positions. The overlaying is
performed on the basis of the trap arrangement information
' Dd about each of the tested traps T that is stored on the
hard disk 17 in the same manner.
30 [ 0062]
When any of the display elements E displayed in the
facility chart image G on the display 15 of the portable PC
3 is selected by operating the stylus 14b or the like and is
designated for execution, the information Ia to Id about the
35 managed trap T that corresponds to this display element E is

read from the management database Db and displayed as a
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indicates a trace use, and a circle indicates the main pipeline use. Based
on the trap test result Ic for each managed trap T cunul atively recorded
in the managenent database Db, and depending on the differences in the
border 15 color or pattern of the display elenents E, the nunber N of

mal functions of the corresponding trap T in the nbst recent preset period
(e.g., 3 years) is displayed as history infornmation about each of the
managed traps T. In this exanple, a thin solid border indicates zero
times, a tigpeCdrivkere bior dére ifediiddttgs chagitndlmadtel ¥e pnantleadtibpékysol i d
border indicates a plurality of times. [ 0064] As used herein, the term
"nunber N o mal functions (i.e., malfunctioning frequency) in a preset
period" refers[ @%3lo the nunber of mal functions experienced by managed

traps T installad alessinols ihstalhaion siderhabraccoguadates | the

traps, _rather than the nunber of fanctions of singl e nanaged trap T
as suc [fmo%@%@%@%%lﬁ P(S:r 3a rher élpiptlylcé‘fil@ﬁt pife§hien any type of

i nf or nat i mﬂlaegpbﬂcﬂuajomﬁaﬁ he d@ﬁ@ﬁe@lts@%?eﬁ Iu%l%@rrulﬁmenebgphﬁyed as

t he anaIyS|s dat a cr tlonc%urll);gll on_in the form of "a tabul ar database

di splay in e YslFhwent? B @R Ahe RapRSsodi §pPafraPhe

cl assi fldcaitlhml:ﬁﬁiaagiﬁ‘rf:ccﬁ&aliﬁdri 10 ofgerehalfuste hbacgedserapsi M pi p;al i ][le
use, an er assi.fication categories in appli cation Ly) of 24
t hese ent ?gleecsoradreeé gedi SFrayelE, ﬁa&?&??d’]sﬁ Ei)trt]?s hB@Paf—PnEIE% e keyboar d
14a, tlRe shryltisisl4imseor o hweruairee J.ncwa:arceupan gtelmerlaﬂlf ospRt hoarkantnel d

recorded i; a t ta i in,tabular formon the
5 displ ay r1})‘\#0 td&?o%r Qt%%?éné%%de% tr 8ps'T %tl%afi%gg[%ggsst Eh ese”

classifi caitJlRﬁnUém ager-i eBasedr oexbhpl ’eraBp‘eestyrﬂgult I I)atfozt yq:m’ih as a
search condiddqy Qi r’le c"’%%'at%%rl o %eﬁﬁ“‘c‘iehr R Akt fnhﬂgﬁémgﬂﬁor mation 1D

causes the |nformat| on int e managenent database Db to
be di spl ay¥daggse Db, and dependlng on the differences in the border

15 color or pattern of the display elements E, the number N of
malfunctions of the corresponding trap T in the most recent
preset period (e.g., 3 years) is displayed as history
infeormation about each of the managed traps T. In this
example, a thin solid border indicates zeroc times, a thin

20 broken border indicates a single time, and a thick solid
border indicates a plurality of times.

[ 0064]
As used herein, the term "number N of malfunctions
(i.e., malfunctioning frequency) in a preset period" refers

25 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.

[ 0065]

30 A single entry or a plurality of entries in any type of
information Ia to Id about the managed traps T is similarly
displayed as the analysis data creation function in the form
of a tabular database display in the portable PC 3, as shown
in FIG. 4. 1In this display, the classification categories

35 (i.e., general use, trace use, main pipeline use, and other

- classification categories in the "application" entry) of
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10 the display 15 only for float-type managed traps T. [ 0066] The
portable PC 3 further has the followi ng analysis data creation function.
When a graphic display is specified in a state in which two entries
selected fromthe 15 information la to Id about the managed traps T are

i ndicated by operating the keyboard 14a, stylus 14b, or the like, the
nunber of traps belonging to the classification categories of one of the
entries and the nunber of traps belonging to the classification categories
of the oth@¢e$ﬂn&thﬁe&aqratupdaiﬁﬂﬁmbem:@haumapQOmmieaehscbassification

category f imau d e%orax_,)d aicil rdlﬁ.@ (aa%%qu%n ltﬂjl)e gl s;glh%ytﬂ§80n t he

basis of t n“lato | ‘ecord it he franageien at abase Db.
The di spl d’ib@%elmplt Hée gmficeinag i3 Har tgr dph recpireeglr ap}h ther ot her
speci fi ed ﬁ@a&bm&m EXAL B qrsamépsla%%dd'ﬁplt%%qagn £Lhe @'nsehéy 15, as

shown i.n FI G i ndi cating a nodel entryln he trap attribute

i nf or rrétl d?«.lSE?J@Bér{l(ﬁ |91H1Ycaﬁcqrng} fEreged] a3sPEi &d thytt helealf GRctheae

cat egor i esclidsdie ddtapr esit d@sUlds | Crher e 2BmBIL i tégé&lfgyzng ey £ sk

speci fyin raphi c display based on a 3D bar 111 . Also a graph
is displ a&éﬁ‘)‘% hé dGHAY B adl&slonsm the Fﬂloéxel7en5§y| ﬁ&l EBEi hG2Bntri es

classifi edaib:;mﬂhfte nel farcition qat egaideds the Hhe€okrkapibastar ea}uta lc for a

precedi ng cle i catin entrle classified b nction

cat egor | esrceiycn G4¢& trap%[ &P ﬁ'IePt éjsaftgrbatsﬁefD%S%?u%’?eﬁfsg V@H Shd

speci flfi ng-ree glisgghiay disspindy Fased lomtatypice mgnagkd 25aps0®67] A | arge
group of vapor ;tyaps T is managed according to the follow ng sequence (a)
to (f) using a managenent unit 1 configured as descri bed above. 5 [ 0068]
(a) It is deterfisnepuppbdendd Batfiuanden hlast ibet fap lowanggenentysiequest er

whi ch of the vapQs; ro%psfu%tctqohacwvhéx a8 BabRi Leq 0851 ghal £dsas. Mpnaged

traps T. Specifically, it is
in a state An which two entries selected from the

15 informaticn Ia to Id about the managed traps T are indicated
by operating the keyboard 1l4a, stylus 14b, or the like, the
number of traps belonging to the classification categories
of cne of the entries and the number of traps belonging to
the classification categories of the other entry {(i.e., the

20 number of traps in each classification category for the
second 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

25 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

30 graph. Also, a graph is displayed on the display 15, as
shown in FIG. 7, by indicating entries classified by the
malfunction categories in the trap test result Ic for a
preceding cycle and indicating entries classified by the
malfunction categories in the trap test result Ic for the

35 current cycle, and specifying a graphic display based cn a

pie graph.
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det erm ned based on discussions with the managenent 10 requester whether
all the vapor traps at the facility are to be designated as nanaged traps
T, only the vapor traps in sone of the sections at the facility are to be
designated as nmanaged traps T, only the vapor traps belonging to a
specific vapor systemin the facility are to be designated 15 as managed
traps T, or the like. [ 0069] (b) Facility chart information Dc and trap
arrangenent information Dd, which are stored on the hard disk 17 of the
portable PC 3, [di&dreated based on a facility arrangenent 20 chart,

pi pel i ne system c i.ke: e n . _reguester,
and t he facili?@igﬂ%%%gﬁ%?%?ﬁ%éiogxﬁiﬁﬁgﬁﬁ ﬁ}g% g@%& gen%%?ggﬁﬁggnggion Dd
t hus creatletf afel ywimat seganie hWarld tdi Si€)1nséhat ke mpoegahieatPendt L 0070]

25 (c) As @hiidia] QpeialdOhed N JwRSt operator brings the managenent
unit 1 _to the installation site of each of the nmanaged traps T while

consulﬁing the[fgﬁﬁq]ity chart inmge G displayed on the display 15 of the

portable PC 3 and the diceaanielRet $ohseN ke chaChdiithy teBaktapmage G 30
attaches an ID tag . 13 to each of the managed traps T, and reads_the trap

i denti fi cdti G FRIGTUSF BYPAR R (e VBPfadTresdét 2. TERLLiE¥
rel ated tcamadv dfe tdes iraagel ds apsabedakeaplemebyspseeat eda byy | her dag abase

por tabl o S RIEPIT HRTRe (B ARG a5 Antt FREaPOACFAEBFmmtion 1a |26
and t H@ displums e emetheE fadrl eaech veborhe ramsaged theafiscTliayeacer tol at ed
at achi ng 1D agepr2e e Bare i8S, map Sradh it oaeoEn EERPS i on 14,
the test dp@iatdr tissgecddnhisr it tthe thegp latyr Bbet §oi beodratiooated aad trap
ref erence Qi QR &, f h18a¢h Of Lhe rBaaged HLaBSnE: to &
specific vapor system in the facility are to be designated
15 as managed traps T, or the like.

[ 0069]

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

20 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.

[ 0070]

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

30 attaches an ID tag 13 to each of the managed traps T, and
reads the trap identification information Ia by using the ID
tag reader 4. Entries related to each of the managed traps T
are thereby created by the database creation function in the
management database Db of the hard disk 17 in the portable

35 PBC 3. 1In addition, the trap identification information Ia
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and enters the trap attribute information Ib and trap reference
information Id into the managenent database Db of 10 the portable PC 3 by
operating the keyboard 14a, stylus 14b, or the like. The nanagenent

dat abase Db is thus created anew for all the managed traps T. [ 0072]
Furthernore, the ID tags 13 are attached, the trap 15 identification
information la is read, and the trap attribute information Ib and trap
reference information Id is entered. The test operator thereby enters the
trap attramlttehe niigpety onldnerdamsd B riap reefcdr erdc ehienfranmatidonrbgs Tor each

of the manage T A e AV fo th est,i ng _uni .fromthe
managenent da%a%%%%sﬁedo;gfh%% p rtatlxié)%P%f;df %F%ggtghﬁgk tgﬁe@h%ngfjié “traps
T. The testingl Uhi%l 2 is used to test each of the managed traps T, and the

test results |crargstorgd ddn éﬁ%%dﬁ’ﬂ%{)%[ﬁ Qgst N8 Lest B9 MR p2 and are
entere% into the managenent database of 5% the portable PC 3. [ 0073]

(d) As part¥a® 1O GI 451 Gprardrt iome Teur tost tesbn8PEL8ROLeadso
mal f unct i afor@t@ns ttqiéalltr\égp@rtﬂﬁm,inﬂmﬂett%ﬁ lt@sanduerbg vapor | eakage,
and the ng?eof all, the 30 traps. T is reported to the nmanagenent

manage
request er O SHHE D LR T @%a%OFE§PCPe§ﬁ]F§eI@aPSBGFh§r§HFiFe number
of the naragebdriteaps the enoded tinlbuhe Mafagezeibndababagetrbp of the

portable PC 3. An initjial qverhaul .is then perforned.b onsultation with

t he nanagé%gﬁrﬁ%ﬁﬁﬂiﬂég.méﬁﬁgn 5! &?%Phgﬁﬁ 5§n89FW8PtaéE§ﬁ§P8?e%%v8 haul in
whi ch 10he & ipeertaiibeiC f Wheperraged thapkeTboardephacedtyiltih 14b,
recommendeg. 24,4 rans. (enfe, oLRABSIUALhaLeduced ¥aPOL |egkage yhen goerating
normal |y, traps nore sui abl"8"'for € rnstalTatron ~conditi'ons of Service
condi ti onsforpralihdhe kenagsd &pmst Tal  overhaul in which only
nalfunctioninngﬁﬂ@ged traps T are 5 repaired or replaced with recomended

traps. [ 0074
Furthermore, the ID tags 13 are attached, the trap

15 didentification information Ia is read, and the trap
attribute information Ib and trap reference information Id
is entered. The test operator thereby enters the trap
attribute information Ib and trap reference information Id
for each of the managed traps T into the memcry 8 of the

20 testing unit 2 from the management database Db of the
portable PC 3 for 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

25 the portable PC 3.

[ 0073]

(d) As part of the initial operation, the current
condition (e.g., malfunction rate, total vapor leakage,
monetary loss due to vapor leakage, and the like) of all the

300 managed traps T is reported to the management requester on
the basis of the trap test results Ic for the entire number
of the managed traps T recorded in the management database
Db of the portable PC 3. An initial overhaul is then
performed by consultation with the management requester. The

35 overhaul is either a complete overhaul in which the entire

number of the managed traps T is replaced with recommended
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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 nornmally
or have a mal function. 10 The repair or replacenent is conpleted for those
of the managed 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

repl acenent is repeated until the retesting 15 confirns that the devices
oper at e nofhaps y(e.J. 0075 P0Wd I Tashicace damonr dgaikegd mhnragegererspnd is
confirnmed nbymd Ny | 1L MbAD SPAIAIR wm%ﬂeyﬁnézt@qela%%ﬁent or repair

record is made for this nanaged tr%ﬁ T, 1.e., the 20 fact of the

repl acemerffORH T EPHET 10F SYLESUSPIH 1ol s miFaféfert kgar abaseé PBr&fathe
portabl e R&&Srhasl aire siHiech RSty HRQIRCRITERN 19y RRShykePRirhpkl @Ppaabt ri bute
information 1Db result Ic, and trap reference information Id. |

rap test
0076] 25 (Jéejp%f%ee‘i& PhdSRIAGET Yoy HSOTMELOEIS"EPEd, a conplete test is

performed perigqdi®all y, such as annually or sem annually. The testing unit

2 is used to tgﬁgiﬁpejgntLr (ﬂyngfr ofé%Pe naﬁggggatra S T.&ide., to
erforma test 1'h “hi'dH ¥Pap SV FEMAF c &% T SPHPS ol SPA 1T §% ead by t he
p | : { by
| D 30 tag daesdidesrs Aforradadtdad apihy ane tthetinobendti & bhoodghtrmagai nst t he
trap T) | riesnest e ofophether 3 samleste al, partial ,oxes bay
perfornmed as the initi al’ over haul .act%eq%ﬁ) %lméf tO%ek%o%pFeﬁgﬁ gggtﬁ’gﬁ.
per f ollfed, The ajerainr iggutiep Liaskependt ilon corpdissed dachtobsehefnthaged traps T
I s added Q3R dd18 MIRNAGE TR %%R;%b%%%n[)%og'ffi. eEia!bizszEBE' 9@%@98353%55
detected, this trap i's repaired or replaced wth a 28 recommended”trap, and
any trap tIRATHES led fBprathpresef Skevieeagediberrpe.§.that eayears
y p . ) ;
or anOthe&eéﬁﬂﬁﬁﬂﬁﬁﬁﬂprﬁﬂQ%k &%Q@%%H%g”@%?h%%%eatmﬁﬁﬁhﬁﬁﬁﬂgﬂt,than|Ud'ng
a replacenent,durln%‘tqg initial overhaul, is 5 replaced with a recommended
trap. repalr or Treplacement 1s repeated until the retesting
15 confirms that the devices operate normally.
[ 0075]
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
20 fact of the replacement or repair is 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.
[ 0076]
25 (e) After the initial operation is completed, a
complete test is performed periodically, such as annuzally or
semiannually. The testing unit 2 is used to test the entire
number of the managed traps T {(i.e., to perform & test in
which trap identification information Ia is read by the ID
30 tag reader 4 for each trap T, and the probe 9 is brought
against the trap T) irrespective of whether a complete or
partial overhaul was performed as the initial overhaul. Each
time the complete test is performed, frap attribute
information Ic about each of the managed traps T is added to
35 the management database Db. If a malfunctioning trap is

detected, this trap is repaired or replaced with a
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[ 0077] In each cycle of conplete testing, a replaced or repaired device
is retested by the testing unit 2 to determ ne whether the device is
operating norrmally or has a 10 mal function. This retesting is part of the
conplete test, simlarly to an initial overhaul. A managed trap T that has
been confirmed by the retesting to operate, normally is not replaced or
repai red, whereas a nmanaged trap T that has been confirnmed by the
retesting to have a malfunction is 15 repeatedly replaced or repaired until
the ret estie@mfdeﬂramatanmam\ﬁr@@ i&a&p@a&t opgraaenaltby. zOnce a

repl aced nf j d_hy testing to
operate n fWQ§a rep ceneﬁ{ répgpﬁ% ggr Pg ﬁ%g%hF% t hi s managed
trap T; i %ﬂar&ﬂﬁ?qduneﬁﬁodfuinongQ@EW@wﬁ aecRdtr epailecegeatded to the
managenment; dafabase Po-Of1 dgeROTEAIIHG @@e uni%laﬁeo§g§h@9§t tgpl acement
or post-repair trap attribute information Ib, trap test resdli Ic, and
trap Pef SrEMECIhi Gt Gifamepdegy$rags | n each cycl e of conplete
testing, anotherpdegting node can be adopted instead of the testing node
in which the mana r}tznt unit 1 conposed of a testing unit 2, portable PC
3, and ID tag r@af%ﬁ YElgs & ByPTHE tee dESEpE0at 6r régléceSoPFabl e unit to
test each managed tdap cE ik trke «sarRl MmN tek %@s@s_nqurmm@ bheoprevious cycle
of initial qyerhaull@% acc%rpanled by .t he creation_ of lianageﬂent

dat abase [ &8 Ml AEVACEL 150 SBFEPE 1S BASPEL4Yt 85t ARG frode i n
whi ch 10nl ynatilh‘ialrtc:EtSLtqmg ﬂihus 2epesvidgdini pAranot Dhagesmpbete téleé’e used by

the test %B%ﬁﬁkﬂyaa%o a%prgﬁQh%lu%Q %%uleSt 35a§gchdngpa eﬁ th and
the trap test res tra ference | n T on about eac% of

the managédery e I rmegl lbefccf;rl@edertﬁsth@grrémopyesa(oé nhemtaéityl mg matt 2 is

col l ecti ;e%%@sgae%f %g;gr@p%ltﬂ%% "gRagenRnt dahabase:Phpok ther RQLtablg PC 3
conflrmed by the retesting to have a maifunction 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 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 ddded 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 informaticn Id.

[ 0078]

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 is used by the test operator as a
portable unit to test each managed trap T in the same manner

30  as during the previous cycle of initial overhauling
accompanied by the creation of a management database Db.
Specifically, it is also 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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5 Traps that have been replaced as a result of a malfunction or the

el apsing of a preset service period in each cycle of conplete testing are
recovered, repaired or adjusted to a reusable state, and reused. [ 0080]
10 (f) The service conditions, causes of malfunctions, and other

i nformati on about the managed traps T are anal yzed after each cycle of

. conplete testing or in another suitable period using an analysis data
creation function of the portable PC 3 such as the one described above

(i.e., 15 lfet;rmltd&msirsulma arsermﬁzspl%wmghehecetsﬂiagommmplzi dati on based on
t he shape ggggg | ¥y I ctions
by the typéglib{¥ a |sp ay e ng%t%%ﬁkgg' %gggkﬁg rg%or egHg

|nfornailcﬁPHEﬁQkﬁlRﬁtﬁﬂ%ﬁﬁQﬁ thendgsd- traps T of a specific classification
category, or dlspyﬁglng 20 a graph), suitability of the nodel of each
nanageg trap T is eterm ned or a suitable device nodel is selected, and,
based on the rd<iARS,thate NfdtelPesh WP lasrsyésd ©r &65UFt PépPaced in each

cycle of GeDh@ie 1@stdmaHes detryifigned, a prskall ati-on ceopdir-t bansnare

i mproved for each o he aged 25 traps T, or other neasures are taken.
[ 0081] It ecgt?o #T&?E“n%te}% &S5RG l‘i“ﬁlet TSCOgRSE Y ut&831rRBuPTneans for

i nputting aadjlrsmed st o esldadle eftaa sl comnpletgedest; the keyboard 14a,
stylus 14b, Or[QRHﬁﬁ of the 30 portable PC 3 constitutes input neans for
inputting a classitication category (general use, trace use, nain

pi pel ilAe use) t@&)wiiteh seachicef ddmelindoaged chuaps bembdﬁgsptﬁbashaadddisk

L7 of Lhe Aordatle RGTeanSLN S SLAMYR, A0S hoL caHIylaLing and

storing the trap test resu h cycC corple €Sting that
has been iafar Waathewdst iofy qmptleZeaéf,etshengnpm imeansthandsalisabieori ng

the 30 appligabheiclass) Hiealian Cake0RL.0h facloERaggedsiear T that has
been input in the sarme manner "by the eyboar
portable PC 3 such as the one descrlbed above (1.e.,

15 functions such as displaying the type of application based
on the shape of a display element E, displaying the number N
of malfunctions by the type of border on a display element
E, displaying recorded information Ia to Id only for managed
traps T of a specific classification category, or displaying

20 a graph), suitability of the model of each managed trap T is
determined or a suitable device model is selected, and,
based on the results, the model of the managed traps T
replaced in each cycle of complete testing is determined,
installation conditions are improved for each of the managed

25 traps T, or other measures are taken.

[ 0081]

In this embediment, the testing unit 2 constitutes
input means for inputting a trap test result Ic of a
complete test; the keyboard 1l4a, stylus 1l4b, or mouse of the

30 portable PC 3 constitutes input means for inputting a
classification category (general use, trace use, main
pipeline use) to which each of the managed traps T belongs;
the hard disk 17 of the portable PC 3 constitutes storage
means for accumulating and storing the trap test result Ic

35 of each cycle of complete testing that has been input by the

testing unit 2 as the input means, and also storing the
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stylus 14b, or nouse as the input neans; and the CPU 16 of the portable PC
3 constitutes arithnmetic nmeans for creating 5 history information

(mal functioning frequency N) about each of the managed traps T, history
information (mal functioning frequency N) about each of the nanaged traps T
classified by the classification categories, and analysis data (i.e., a
facility chart image Gin which display elenents E are 10 di spl ayed, or an
el ectronic data version thereof) that shows the relation between the

hi story i rdephetdlore (¢id $ainTitdaoniany catreerpuenof Mpcandaaagkdr arapy Tof t he

classi T cation n£abenol | as,,with Ghe oLl on and daia belag ghgated in

accordance w th nmanagenent” program Pb as a preset progra he’basi s
of test rediltes |if or didetas tdst inpat gpansaangl ghal CEY 8f efcl es,

and on thetk@%&r’&sfblt@e;ca@'dcﬁ%@lecut@sa%sﬁ'lft'h%tt'l‘&”m%%h%g‘%X ef-c83¢Rq0f the
nanage% traps T, as _recorded on dis as the storage means. The

i nput  ~medhisS L ¥ rde TRSHOn @%ﬁ%ﬁqqﬂﬁﬁﬂﬁ%§Qn§£%§u@@ﬁ§tNtu?@oﬁ 26Chnal ysi s

system forof rage Wrﬂra d rIOO&a]stlo& mrﬂﬁtﬁwf%wnﬁcwbﬂ&ﬁ@ance
i nspections_on S ot her ?§£ faC|I|ty devi ces tern1"trap
T has b eébqh e 4 “r%l%i’t@oﬁ@& drn@@Fccesarsutt £ S\ﬁbﬁae% b4

"devi ce, " t/btnoﬂasaszaﬁgmwoai daefeo riidd, laelda@@@tl@célsh_@a@anbel ew) at a plant

facility, ve- de crlbed orta P ) ignal _fromthe ID tag
reader 4 dé A tﬁl g U 3&&@5%%f¥§gﬁyeﬁ?eg§ St §n8&%in  managi ng

(perfdﬂmlﬂ}apﬂaﬁ&ﬁuﬂunaanmaiaﬁnnmmaoomhtﬂlamtsaﬁnfahekebf) dawizcebowkn
part] cul afend he PATADLE COMULEL Bs R0Y d63cSLLLOLAN295,5L008R g (he

oper at or |n determn t he SUItabI|It in se ting
a suit abl €regaignsy ﬁﬁide’dnd‘ er pé@mlmrya@efd thevicdassESicaliionr eason, the

functions Oft dftf-iRQY 1 3hltG RGe3 1%3%&1%%" '091U %@1 WS AgHRE G’ BB acaa @Hd
har dwar e such as those shown in L 0083]
accordance with management prOgram Pb as a preset program on

15 the basis of test results Ic of a complete test that spans a
plurality of cycles, and on the basis of the applicable
classification category of each of the managed traps T, as
recorded on the hard disk 17 as the storage means. The input
means, storage means, and arithmetic means constitute an

20 analysis system for trap management.

[ 0082]

In managing (performing maintenance inspections on)
Craps T and other plant facility devices (the term "trap T"
has been used here in relation to such devices, but the word

25 "device," which is a general term, will be adopted
hereinbelow} at a plant facility, the above-described
portable PC 3 uses alsignal from the ID tag reader 4 or
Testing unit 2, and provides efficient assistance in
managing {performing maintenance inspections on) plant

30 facility devices. In particular, the portable computer 3
provides efficient assistance to the operator in determining
the suitability of a device model or in selecting a suitable
device model for each managed device. For this reason, the
functions of the portakle PC 3 are configured using programs

35 and hardware such as those shown in FIG. 8.
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Graphic user interfaces are extensively used in the portable PC 3 in order
to transmt infornmation to the operator in an easily understandabl e manner
by presenting a 5 graphic display via the display 15, and to all ow comrents
to be entered by the sinple operation of the operating units 14a, 14b via
a graphic screen. The unit that inplenents such a graphic user interface
is a GQJ wunit 30. This unit operates in close coordination with the OS
installed on the 10 portable PC 3, and is linked with a functional unit

i nvol ved in tHReOMHEIINt enance i nspecti on operation assistance provi ded by

the poriable PGand. deser ibad belaw L 0004L 4 daecaskarout cdat

 management unit erforns managenent task wherein device | ayout
data is | d%ﬂj@*fﬁkf]r% C the owizsiage td ﬁrtah?@Hdév|l@éOIr§l§i(*§GpndépathéeV| ce

posi tions @gﬁ&raﬂdﬂ‘klerﬂ A0 B 1At A d8!ALed o of ﬁ%naleé\nbysb&@sgﬂtahg Rasi s of
devi ce _| ayout rﬁ’d?an data digitized so as to indicate th | ayout of devices

scheduPed Pt ibiciifce Wids fé& i99F@ 1330 Whe A6 SR éé&io(‘:’ecpgu@GBFeEPed to

a mai nt enags eer NSRALH0the @&n@ﬁﬁs&#@ngﬁl%@r%&ntﬁ@CBp@§atﬂ onﬁlsaown in
FIG 5is Lgaisl ed on the dis 15 on_t he basis, of the. device out
data manag€ & fevi &R ts &% -nmahagelBnt CUAF ¢ 1BRLlCmeRt h%uc

operator is=s gmplfajcedzsﬁr ﬁﬂxﬂ&lr&@dée\ﬂsC%S,GUZ5uwittC|308r eTdeyieestt hat need to

d ti t | fied th
oper ator - TRU A o By o B a6 s p8, Pres gsaiigd of"cRY 1h¢
i dent il caiquslw‘lﬁﬂ 3t mapl ildedtinfdecatiiah anffonmaticonll apitt hlatroiL_sedead by
L1 Dt 20 Qe A2, R 00 13,90 abLA0 DA £, 2. BrRl U deNige oan

be used as a attribute val

i nformati & Itﬁ‘)e psidedd & RCt Be amgndlepcgibiedt helewsting unit 2 in the above-
descri bed descridigdijenbodi ment. Therefore, a device attribute value of the
devi ce speC|f|ed by the _identification synbol can be 35 acquired by the _
portabl e PC 3. PAdfaiiicCe lavorith Ged av Brge Jeeqti 8PitoR luRrEI3BMBsaprovi ded in

order 150 ae@ddegndrite tad% wherein device layout data is loaded from
the outside. In the device layout data, device positions are
linked to map data related to the plant site on the basis of
device layout plan data digitized sc as to indicate the
layout of devices scheduled for maintenance inspections.

20  When each device is subjected to a maintenance inspection,
an assistance screen such as the one shown in FIG. 5 is
displiayed on the display 15 on the basis of the device
layout data managed by the device layout data management
unit 31, and the operator Is notified of problem devices,

25 which are devices that need to undergo a maintenance
inspection next. Problem devices specified by the operator
are confirmed by a problem device specifier 32. An
identification symbol (trap identification information Ia)
that is read by the ID tag reader 4 from an ID tag 13

30 attached to a problem device can be used as a key code for a
device attribute value (trap attribute information Ib)
stored in the memory 8 of the testing unit 2 in the above-
described embodiment. Therefore, a device attribute value of
the device specified by the identification symbol can be

35 acquired by the portable PC 3. A device attribute value

acquisition unit 33 is provided in order to acguire the
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device attribute value of the device specified via the ID tag 13 in this
manner. The device specified by the IDtag 13, i.e., the problem device,
is tested by the testing unit 2, whereby a test signal (trap test result
Ic) sent fromthe 5 testing unit 2 is processed by a device test data
acquisition unit 34 as device test data that shows whether each device is
operating nornmally or has a mal function. [ 0085] The device attribute

val ues acquired by the device 10 attribute value acquisition unit 33 and
the test signids afdevide t\i@diuedaxfa)th@cqi@iva'@@ bpechéiddvivie tbst Idata

acqui sitianini4 ;34 @fles%@agl etro Hsvagslegag g&iffeg% L 9ENeh at o and

are conbined there in |ch res in evices are Ilnked
to speC|f|¥§n(ﬂaﬁ|ﬁ|Qﬁﬁ|Rﬁ?bﬂ5msyﬁﬁ@W§rtéSf6ﬁﬁ¢@§v vetbeaktestioas dath. The

device eval upd.QbHal & dUs igener atedf %s%aqslasca&tt &e psebkemrofleviges is
stored _in a database Db. The device evaluation data f or each device is

st or ed?i n %t ABHde DE e k@R CESFEd RYpér O6¥iEecéfBtef@tRest is perforned,

and this devigeidQ evalniat 30N datRviigd reatedads hhstokYolaf ghaRhEen about
each of the devices. .For this .reason, dat abase nanag%nent unit 36 is

provi ded fEH°T S GG % (PISHLES DPaMGdtiYoRTdReE PnMafhEnGai8Base Db after
a history code[(d&t% or the Ilke) is added so that the history of each

devi ce can be a and racti.ng devi ce eval uatjon .data that
mat ches searchQE%b%Fvulon l%ﬁ Ehvﬁ#¥%8r§088ﬁaﬁﬁl%Hskh?edSVéS i ncl uded.
Slncelﬂheéﬂﬁuudeﬁxr@@dm@e@qqmzsheldataba$e3Bbaadethertedt Bhynaasl ar ge

group of elassidd eaton6a eagrl.es i paceqcdansecl LhoLha.spect fications of

t hese deV|ces ["assi'fic corresponds
cIaSS|f|(ﬂﬁqqyiSléaF@g@ﬁﬂés3ﬂsaﬁ§e@@dtwﬁ@natﬁéVdéeleﬁaéuatmamldﬁtdata is

anal yzed a0 tethels 0GeRSi-eRs coﬁbfl!d%t 't%rlaslhhsr ﬁB&éeln%ﬁYbHe‘éhé‘here' n
the device evaluation 'data i s classif | e a classification processor

37 access&LTEPPRCABRs P C8S AkE ﬁéﬂ@@én@éssﬁe€ﬁﬁé§l#ﬁé&?ﬂéhCéFiP%rla
tabl €188 Wyanddie tdatrabasgerarager@ntadibh 38ta. The device

evaluation data thus generated for each of the problem
devices 1is stored in a database Db. The device evaluation
data for each device i1s stored in the database Db each time
‘a pericdic complete test is performed, and this device

20  evaluation data is treated as history information about each
of the devices. For this reason, a database management unit
36 is provided 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

25 extracting device evaluation data that matches search
conditions in which history conditions are also included.
Since the devices recorded in the database Db are sorted
into a large group of classification categories in
accordance with the specifications of these devices, a

30 classification that corresponds to these classification
categories is needed when the device evaluation data is

- analyzed and on other occasions. A function is therefore

provided wherein the device evaluation data is classified
while a classification processor 37 accesses the database Db

35 and references a classification criteria table 38 via the

database management unit 36.

33



33 [ 0086] A device analysis processor 39 for analyzing the operational
state of each device on the basis of the history of device evaluation data
has an algorithmfor performng a 5 statistical analysis in terns of

mal functi oni ng frequency as described above, and al so has a visualizing
algorithmfor wvisually representing the analysis results in the formof a
graph, "map, or other format. Since the malfunctioning frequency is
significantly affected by the location or the 10 conditions of use, the
devi ce eval uatiloW&fdta serving as the analysis source is used in

accordance W tht t er a directly
extracted from C%Ev ?gaaaé%sl}%osaéﬁ%lcﬁ%{tsﬁg 09|r %ogp%&aqﬁcﬁgsgﬂ ied by the
cl assi fi caRPVFR Pryres s¥ratay ofMvaddeverd canginy $ihe pesdeso6r t1s BYstisey t hese

al gori t hmeo t Qu&F et eanalmsich datd that %h%waoﬂ't%&norfw p%%@fnhﬁg gbout
each ngnaged devi ce |n accordance wth test results included 1 n device
a

eval uati or® et S tiral apEis s pirutqnmsy off reyduest igpaent fEgarencYhasdat a

t hus creai@bm%wadwes daid 4@t rshows vtl@@amlzflwgctau@@h:rwh%ofBH:equency
of each nana devi ce, anaIyS|s data that shows_ the rélation between the

mal f unct i offi H F e URdHEP O e T 16t 2 SigndGed 1§éviBes PandoampPhral ity of
;:I assi fi Ca;ﬁa(ph ﬁmt;?,gaﬁa efhedr f&ﬁ.&ia}t&l sstata th?tmimﬁt&\ﬁc%h@’lﬁ&ﬁf uncti oni ng
requency ach o the ma ssi fi the 25
'classifica caregdr e hels %ﬁﬁg%gﬁa tE 2§ﬁﬁ?%°3n8rtﬁgellke
obt ai 1€d tqondmilananaﬁEU@malyﬂustxﬂmmmessaal&QtUOnbdamaedemnlpgrhsrnhag_
i Nt enancedNSASC RNt 0.8 MUt A8l RALEOLIANGR,30 cPuL Al { on
vided Wt unc

unit 40 is pr afuncti on wier. ion“rate, tota
vapor | eakagalethmsridthery inogded oo ofvalﬁé@ra Peéakasydy emtirahteli Reonf each

devi ce ar & Al it-ed mndd he %%%”%%‘rﬁl %%f acks QFLa%E?fEEB”Bg”@H%e

i nspection _ operation are conputed on basis o anal ysis results 35
and of deR1ES sfaIGadtiiosn R?&F@S@lﬁ’traﬁﬂed ?lfl%n@%%c@la@%bx%l@bprocessor

15 39 uses these algorithms to create analysis data that shows
history information about each managed device in accordance
with test results included in device evaluation data that
spans a plurality of cycles. Specifically, the data thus
created 1s analysis data that shows the malfunctioning

20  frequency of each managed device, analysis data that shows
the relation between the malfunctioning frequency of each of
the managed devices and a plurality of classification
categories, or analysis data that showé the malfunctioning
frequency of each of the managed devices classified by the

25 classification categories.

[ 0087]

For the analysis results and the like obtained by the
device analysis processor 39 to be used in performing
maintenance inspections in a plant facility, a performance

30 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
and the economic effects of the maintenance inspection
operation are computed on the basis of the analysis results

35 and of device evaluation data obtained from the database Db

via the database management unit 36.
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via the dat abase managenent unit 36. 34 [ 0088] An assistance information
generator 41 has an al gorithm whereby support infornmation related to the
selection of a suitable device nodel at each installation site that 5
accommopdat es a managed device is generated based on the analysis data. An
exanpl e of the support information generated by this algorithmis
information related to a device nodel that has a | ow mal functioning
frequency under the installation conditions and service conditions of that
10 installationd &&&. An algorithmfor deternining the suitability of a

devi ce nodel at,each . | d S evi ce
may al so be pr ovfga%:%%%zédﬁgf%r}nh tL'L% E%trrrleerﬁ%%%%e aﬁé%r F?h%?é‘?g?gagt her
with the %ﬁ&ﬁ&hﬁnﬂqnﬁﬂﬁtzﬂqﬁﬂﬂmﬂﬂhOnAmeéﬁaﬁﬁl@Oothguppéeﬁtﬁnhopﬁaalon 15 in

a_case in i elh Idice Al GOMdAUD o Ryl ded o1 deter wingt kagel nf or mat | on,

as well_ as information rel ated a suit evi ce no obt ai ned mhen a
det er n°nat3 HiPECda e aaé“étr@mﬂ‘?éfrlcﬁ d@vlg@@e#@@@ﬁ ha@ﬁﬁgoa Ebfer

mal f uncti epidig drequancy @xﬁneﬁgm{ﬂ@ngffQﬁeaQub?§£@| l@féﬂﬂa1.29m§' te, and it
is determ ned that %{nnre sui_t abl e deV|ce node can i ndeed be found. The

support i St SSh thidd e fddrdd 1T 45t rafeRedart 6L AESBpEPator via the
di spl ay 15:1e1kiS:ldﬂ@10d:‘t§J_C|t?rfélth@l’st al nioer ﬁﬁlllf@@lcmléﬁin t rpegskhke hiAaderke an

dovt 6. moddle S G Ee AT s AGCh SPEIAE, CoPBLSL8nBr hghbaknout i n
t he oﬂ@raUHmﬁaﬁlaiﬁdnndrmy b#n aﬁ@énmthmoﬂeroﬁet@Emimkmgcemebe efficiently
reduced, e v gl Regast. oL e el X ca0:bectLnl U} e, 0.
|nspectlomcqymmmﬁaUﬁ%Eh&ﬁ@a@e@nd@Wﬂ@eemaWOﬁlaeebenpthEldadnueaaﬁeé

| nspect | o0 il Ao rIARcliloh AUl 03+ (AnCBIPLBLELAYE HaLh cALratedy In

whi ch a co | ete overhaul s per
orementioned algorithm. An example of support information

15 in a case in which this algorithm is provided is
determination informaticn, as well as information related to
a suitable device model, obtained when a determination is
made as to whether a device model having a lower
malfunctioning frequency can be found for arn installation

20 site, and it is determined that a more suitable device model
can indeed be found. The support information thus generated
is transmitted to the operator wvia the display 15. Using
such support information makes 1t possible to make an
appropriate selection of the device model or to modify. an

25 unsuitable device model in an efficient manner. As a result,
losses brought about in the operation of a facility by
malfunctions or the like can be efficiently reduced, and the
lifecycle cost of the facility can be minimized in a
comprehensive manner.

30 [ 0089]

The following types of maintenance inspection
guidelines have been offered for use in the maintenance
inspection of plant facility devices: a complete overhaul
strategy in which a complete overhaul is performed to

35 replace the entire number of managed devices (devices to be

subjected to maintenance inspections) with recommended
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- 35 replace the entire nunber of managed devices (devices to be subjected
to mai ntenance inspections) wth recoomended 35 } devices, and a conplete
test involving the entire nunber of the nanaged devices is then '
periodically repeated; and a partial overhaul strategy in which a parti al
overhaul is perforned to repair only those of the managed devices that 5
have a mal function, or to replace the mal functioning devices wth
reconmended devi ces, and a conplete test involving the entire nunber of

t he managededevésesand atunmgﬂﬂﬁ&xﬁqgﬂI@nvaﬂnﬂa@tame Seltdatel aumbkrevtther t he

two strat I v |I| her ef or e,
the 10 prg%llllemgf %\ﬁpp qufdﬁgssﬁﬂa %élrﬁo@%sg'llg)c%@pe%%cér%ﬁlﬁcé with the
pl ant faC|P¢I§1%erRRNhﬁﬂH(ﬂtnﬁﬁﬁgynknuﬂhmﬁh|an$@e¢u@dnowamhb@lre§olved by
eval uati ng, pass - REE f@é’?;é(}fa% K aﬁ} iHY & &ﬂ‘ecfh%sﬁa%ta O deRi QB hgR

generator 41 is provid al gorithmfor generating support 15
i nf or &t i o*%@‘(%c%rf@ﬁ%ﬂéﬁfwrs GF tendieRstacm ddye aelfupstienynaotieylans

facilitiesyiendrdd@umidric®d Whayehys eidhers Q;fon{ﬂl%tea%\é%- %%rllva%@ kwe

strategies is, selected as_a mai nt enance i.nspection guideline on.the basis
of econom T EFFRAEPK Ahudthed radsst ﬁ@r"flé%%ﬁéet@@ﬁpﬁ’@étlpéﬁcéﬁllﬁ’ 40. The
20 al gori tmémecgensreatebngo&uahj stppekt thaf ewmgt@atggﬂe@easconstruct ed in

a sinple nanner ado ci sign the SYS ch as a neyur al

net work or® e&rb% ‘%srtlee% WQE%O ?'K ér%:&ﬁil nt s?h e%”ﬁ%’r the
enbodﬂﬁentpmmﬁlemWDﬁnthHh dinved e sty sarery i edeser iskédciexh. aapatahraps are
gi ven as 1dfanage i t above-descri bed enbodi nent,
but the n§ﬁ§g£&§%%3jces 3%%gjgﬁﬁ} ?qi%oqggghtatlgﬁlg epﬁgcﬁresent

i nvent i on Hrerewti@0 damiktced et lwaggobyt reaed ualtdng, rasd wey falrsenicecl ude

Yggigus ViR HESE e T TS 10 RS S0 ceﬁ%nEQQQQ%Ebﬂng%gg . prent 4and jmachi ne
- provided with an algorithm for generating support

15 information (economic effects of each strategy at a variety
of plant facilities, and the like) 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

20 algorithm for generating such support information can be
constructed in a simple manner by adopting a decision theory
system such as a neural network or an expert system.

[ 0090) |

{(Other Embodiments)

25 Other embodiments of the present invention are
described next.

Vapor traps are given as examples of managed devices in
the above-described embodiment, but the managed devices used
in the implementation of the present invention are not

30 limited to vapor traps alone, and may also include various
valves or tanks, as well as production equipment and machine
tools.

[ 0091}

The above embodiment was described with reference to an

35 analysis system provided with arithmetic means in which

analysis data that shows history information about each
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0091] The above enbodi rent was described with reference to an 35 analysis
system provided with arithnetic neans in which analysis data that shows
hi story i nformation about each 36 nanaged device, history information
about each of the nanaged devices classified by the classification
categories, and the relation between these types of history information
and a plurality of the' classification categories is created 5 in
accordance with a preset programon the basis of a test result of a
conpl ete ﬂ@%ﬁaQQQHdQﬁiﬂﬂazﬁ#ﬁﬂmﬁﬂiﬁQ¢QNMa©¢©MesboaMdeanhthé basi s of the
appl i cabl el assl [daAldan LalR0ateq o ¢S (AL Lhe:aagad deuleeses as
stored in the storage neans. is also poss er, insfead
adopt an 1RAAdIS/ < astyﬁnerhetthf@temééwﬁﬁpwp@éa% héstoaputnfagnatiest

result of @ mpiehe tiest 10355tt%reagﬁa@%@'f%caQr:Lo%C%H'Eng@EhEQ 18nd 8LeE4Ng the
t est sult of each cl'e of the conplete test that has been input by the

|nput and! 3GRPLE it ané’ér%eftoﬁ?r@ﬂééﬁ R, thﬁ hasderdanhce watsh a
preset png;’Siﬂ]]tZb&&ﬂ&]o}irﬁfdl%t@att%stth%ha%h@ nhi at QELMr'a@fLQK/”BEl epc@bgut each
of the mana %‘ es ,on t hbaS|s of g@ i sult ,of the npl et e

t est that as’bcg %& 5% pTof Eyé‘PQéLlC& §t G eanL lCFEéOQt S?B‘ﬁgoﬁﬁans

| NDUSTRI Alo fARRIAHCAR IHHEY ma2@ gfed0@@2]: cElse a@eseb‘n‘:ednv&nthenscalﬂa@e appl i ed
to the m nt .0k s i ntenance |ns ection at.ions
|nvoIV|ngQ§g§¥§rge gougggg é%g%%ggety W?%%rby ab%ﬁt??g OQEH%%S and
other10de¢¥¥ﬁ$ﬁﬂﬁ$ﬁ@ﬁﬁ@dl¢haa plantinp8% GeAhkBfot. iApdeving amhagenent

met hod cORpdSlnge PRlhdietd! | ltsésheerfs%%ag aegﬂgpkgk abEahut BYRhYI NG the

entire nunber vices 1 h a ar
det er m ne aiFetSHer inge they tess éleéuéﬁepét Eﬁghnévﬁ’éﬁl ¢fothehgompiete

mal functi e@st that has been input by the input means, and arithmetic
"means for creating, in accordance with a preset program, |
15 analysis data that shows history information about each of
the marnaged devices on the basis of the test result of the
complete test that spans a plurality of cycles, as stored in
the storage means.
INDUSTRIAL APPLICABILITY

20 [ 0092]
The present invention can be applied to the management
or support of maintenance inspection operations involving a
large group of devices typified by vapor traps, valves, and

other. devices installed in a plant.
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recording a test result in a managenent database for each cycle of the
conplete test, and repairing or replacing a device that has been found to
be mal functioning; and 10 determning the suitability of a device nodel or
selecting a suitable device nodel for each of the managed devices on the
basis of history information about each of the managed devi ces obt ai ned
fromthe test result of the conplete test that spans a plurality of
cycles, as recorded 15 in the nanagenent database. 2. The device
managenent net hod according to clain1g;AIM$nprising perforning a conpl ete

over haul as an inltu@leﬁ§§%§§LV| éﬁ%nkegk%%% %m%% % nunber of managed

devices with 20 reconmen creating the nagenent dat abase
for cumul ati velBEXiexbir&H gy pardsriesy comptlied ec pigpitetlavotedng ahd

peri odi caldyt per R0 c:;ﬂ“QieG\ﬁrHésetl% taeﬁtarlg]%e@%%ﬁ.lbe f. m%na?;}@@ deyices
nanagenent met hod accord|1§]to claim1, nprising: performng a

parti aP ovet IRASHE h Whetdies té‘p?erdﬁ""l(‘iﬁs taé’er @ﬁ&rratl@rg P@rﬂéﬂyﬂ-ﬁcérw th
recommendedhwieVd GesLeugiHdisenme  of the nmanaged devices, including all the
mal functioning devigces from anong the nmanaged devi ces, and creating the 30

management dat abEsE F819 GurhAsdt i lvi%éébﬁd 2gepEat FasaPaseof Othe
conpl et e teasth cq,miqoefﬂ adiec aldmp 1peref @Etng ahlie r@-@rzmlr@hg besﬁ:epmeb@af;t er.

commr st g e I R B e rB L Plsra SpR R, AptCan

reusi i a devwcd&ﬂan1dung b@ensmembaaddt@soé meﬁehtcefmade$8omalfunction in
each oyl & eddie, UM ALBESL ) A5 Racesl! aLya b sl psstubge peri od
n ana in a

havi ng el apse ySi's system use evi Cé mana
oper ation Ssiary Yher icediisaldty hp@rtmrymlngoa:m@@nrphetaéomseacs pAvol vi ng

the entire el a RGeS Iobtd ihdh98 1 9hO¥ROkest result of the

complete test that spans a plurality of cycles, as recorded
15 in the management database.
2. The device management method according to claim 1,
comprising:
performing a complete overhaul as an initial operation
to replace the entire number of managed devices with
- 20 recommended devices, and credting the management database
for cumulatively recording a test result of the complete
test; and
pericdically performing the complete test thereafter.
3. The device management method according to claim 1,
25 comprising:
performing a partial overhaul as an initial operation
to repair, or to replace with recommended devices, only some
of the managed devices, including all the malfunctioning
devices from among the managed devices, and creating the
30 management database for cumulatively recording a test result
of the complete test; and
periodically performing the complete test thereafter.
4, The device management method according to any of
claims 1 to 3, comprising:
35 ' recovering and then bringing to a reusable state and

reusing a device that has been replaced as a result of a
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managed devices to determ ne whether the devices are operating normally or
have a mal function; recording a test result in a managenent database for
each cycle of the conplete test, and repairing or replacing a device that
has 10 been found to be mal functioning; and determining the suitability of
a device nodel or selecting a suitable device nodel for each of the
managed devi ces on the basis of history information about each of the
managed devices obtained fromthe test result of the conplete test that 15
spans a plnglaurtgtioh dyclessh ayalecoifdetiel motdp@etrenagenent adatabase, the

o ate VLT SHTR AL Y TARS LRl palRG, LReRehest LSt Pt DG

conplete test; stora neans rativer orin e test result 20
for each cyclefbf tﬁﬁléﬁwﬁb@ﬂ@ ﬁ§§¢emhaﬁedslmnpuﬁebyceh@anhgpmenheans' and

arith”Eti(bﬂg¥HEin”bdﬁﬁ¥¥éﬂH@ pegl%gﬁg t?g%éyfbgmﬁn Eeés%pﬁﬁegreg§t

anal ysi s data that shows history inforna about ch 0 e managed
devi ces ontVird Wds Lhsy QQﬁéﬁﬁe§Pm@§rr@§uﬁ?véﬁeﬁhéncénéﬁég@ gesurt At spans

a plurali tparfge e AT SIREREMI Ret BB cthe-agBecMBaRScel. aFhe anal ysis
system according to claim5, wherein the arithnetic means is configured to

create t h&Ptd QSHQ£5%&18yOESPﬁ§etﬁemﬁéﬁpﬁﬁEﬂPBnlﬁ@CPFQaUQnEytﬁﬁteach
nmanaged 3ﬁﬁﬂﬂMidE1&SHb&@g@m@hﬁrﬂatﬁb@@@HEaneaEh Apcaaabystﬁesysten1used

in a device e operation _conprisin erlodlc e

compl et o (PNPTHER Oy o 2R e ReE E Ao Ut S0P cBs P Bl BRSE BrBup of
managéld dédsderesdunddetoebr melwnetheonthe; damdcdetar3185ngp6hat|ng normal |y
or have a I L.on; cor t Lt.iin _a_mapnagepent .dat abase
for each cyc aﬂﬂﬁﬁtﬁg §g% B gge%?égi géﬁgﬁéﬁPﬁng Sulg gﬁgcgﬁgl%edeV|ce
that has mseled ffoungach @é ﬁhbfmnnagedldgviand detéhﬂlhﬁﬁgsthé suitability

of a deV'%ﬁs%%@%l1%Eo§%b%€5hngP@u§uE5@H|Sfd@KECﬁanggggldEQECSQCh of the
managed devi ces on the basis
obtained from the test result of the complete test that
15 spans a plurality of cycles, as recorded in the management
- database, the analysis system comprising:

input means for inputting a test result of the complete
test;

storage means for cumulatively storing the test result

20 for each cycle of the complete test that is input by the
input means; and

arithmetic means for creating, in accordance with a
preset program, analysis data that shows history information
about each of the managed devices on the basis of the test

25 result of the complete test that spans a plurality of
cycles, as stored in the storage means.

6. The analysis system according to claim 5, wherein
the arithmetic means is configured to create the analysis
data by using the malfunctioning frequency of each managed

30 device as the history information.

7. An analysis system used in a device management
operation comprising periodically perfeorming a complete test
involving the entire number of devices in a large group of
managed devices to determine whether the devices are

35 operating normally or have a malfunction; recording a test .

result in a management database for each cycle of the
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5 history information about each of the managed devices obtained fromthe
test result of the conplete test that spans a plurality of cycles, as
recorded in the managenent database, the anal ysis system conprising: input
means for inputting a test result of the conplete 10 test and a
classification category to which each of the managed devi ces bel ongs;
storage means for cumulatively storing the test result for each cycle of
the conplete test that is input by the input nmeans, and storing the
appl|cableﬁqmﬁﬁﬁnﬁ|ﬁﬁﬁh;0mnﬂ51@awegomw'@k eapﬂaoﬁngha nenagedtHevi bes t hat

I's input li)’eérl‘%odxﬂi’%o ’E%a’ﬂélf%’ﬁ%t%'nfﬂ ﬁggtﬁé@%ﬁfngﬂhlﬁge%leng’ I n

accordance wth preset program anal ysi s ws the rel ation
bet ween trﬁénmas]qndrb)tx rﬁforanﬁiﬁvéﬁeab’@lsﬂlele@@h seflecliengnpagedtabldedereseand a

plural ity sfadher sl assiy igatihen rRReaor 'd%%acgrs an%hzé%gs%t grt hat shows
the history information about each he nanaged devices classified by

the cl dssitfid@5Yor PiCameddiore &Pog @ﬁ@hb§§|§h§fmﬁﬁég?§sﬁeﬁé§@ﬁt of the

conpl ete drastiddptr 2pannhed tRlskr aldsiy tobrecyekesoapdeen thetbaphs of 25 the
applicabl e cl assificatign cate ory of each of th managed devi ces

stored i n T StoPAgE edns Ofg CYFRE Sandfy $PE0EP8 eifatt rHFH@gFBeEFa|n17
wher ei n tdutahaﬁdnnﬂha:amaa@slsss@@mbmg@bm@rhelﬁgeate the analysis data by

using the mal f |on|n uenc each of t he ed devices as
Che i story i gt risaneo ok TRBliafcs £RShectrBAsARpOEE RETHORCFor a
nalntéﬂand@ﬁﬂnspebwl@da@ﬁeﬁatamnooomptegpmg per wadchakhyh pérfbening a

conpl ete L ddwv ey a gdevices in a group of managed devices
InSta||ed%§§1ék%¥31§?3%§1%6&5§§ installation site to deterni ne whether the

devi ces are opdraEgsgMeanFalfioy eumbdesizedsl functhonthantdesepaesihy or 40
repl aci ng @ dedge Lhat Bas chegepoh qu@et Rcbe gﬁ!ﬁumgthﬁghw@% Lhe

mai nt enance i nspection support met rising: acqul |ng ttribute
i nf or mat i dMPYYd 'gansst 2pasgtprigg the applicable cla551f1catlon

15 category of each of the managed devices that is input by the
input means; and _

arithmetic means for creating, in accordance with a
preset program, analysis data that shows the relation
between the history information about each of the managed

20 devices and a plurality of the classification éategories, or
analysis data that shows the history information about each
of the managed devices classified by the classification
categories, on the basis of the test result of the complete
test that spans a plurality of cycles and on the basis of

25 the applicable classification category of each of the
managed devices, as stored in the storage means.

8. The analysis system according to claim 7, wherein
the arithmetic means is configured to create the analysis
data by using the malfunctioning frequency of each of the

30 managed devices as the history information.

9. A maintenance inspection support method for a
maintenance inspection operation comprising periodically
performing a complete test involving all the devices in a
group of managed devices installed at a predetermined

35 installation site to determine whether the devices are

operating normally or have a malfunction, and repairing or
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each of the nmanaged devices each tine the conplete test is 5 perforned,
conbining the acquired test result and attribute information and storing
the data in a managenent database; creating analysis data on the basis of
hi story informati on about each of the managed devi ces obtained from 10 the
test result that spans a plurality of cycles and is stored in the
managenent dat abase; and generating, based on the analysis; data, support
information related to determning the suitability of a device nodel or

sel ecti ng exlitialy & dewiice mddel hMeer bemoh fEindf toheei mefldbhationispt es
provi ded wiid) e qmnaged deylhason Mool R IALEBANEE HATRERLLON SUppOrt
apparatus for a nmalntenance I nspection operation conprising-periodically
performng a cofplEE et Hrhiba m@ﬁﬂﬂmaﬁh@nd@@ﬁcéstﬁﬁtaregﬂg@pf@f managed

devices insi@l lgd ale RHRAR! QfdUiRed 2QdnNstigldl ’hioropbierkotdgtet gi ne
whet her. the devices are operating normally or have a mal function, and
repai r Png RFFEQE%Hci ng a device that has been found to be mal functioning,

the mai nt enance-dmiSIPEGLY Athes URRATIr AP RAGAL e sEQRPENS Bt rapdexi ce attribute

value acqujsition.unit for ac U|ri3%£ 25 attribute information about each

of the ma IH%VFEE?P SR &5t 93afa 1Rc GulrenersRenhi f2F8P258quiring a

test result; a dewttiee\saldlatdien ddata cgenereabakikobfcanbicbirpg the acquired

test result the attrihute inf tion_and 3 enerat | ng.devi ce

bval uat o AL b A5 s SRS Iner TFEaR, SeIS6Ra, R R AES SFT code

to t hdOdevitee tesdl umtsudri ddted, splarsi g pilheafesyl bifngydaka and asmanagenent

dat abase, §g%%éad4ﬁankng_% éﬁ%n%v%%%g%ggg.dgkg‘ that confornms to a search
35 a i p

condi tion; evice anal ysis processof for creating analysis data that
shows history iggh@rsdtingn Meed eaclihef anhdysasagdeda, 4gudeortés on the

basi s of tiherdrenlt 108 Wdl atRe YdedeltR hRe 1 ndevheesgyakyatiop datg that spans
a plurali tgevqceqr/n%ldeesl %r;d selecting a suitable device model for each
15 of the installation sites provided with the managed devices.
10. A maintenance inspection support apparatus for a
maintenance inspection operation comprising periodically
performing a complete test inveolving all the devices in a
group of managed devices installed at a predetermined
20  installation site to determine whether the devices are
operating normally or have a malfunction, and repairing or
replacing a device that has been found to be malfunctioning,
the maintenance inspection support apparatus comprising:
a device attribute value acquisition unit for acquiring
25 attribute information about each of the managed devices;
a device test data acquisition unit for.acquiring a
test result;
a device evaluation data generator for combining the
acquired test result and the attribute information and
30 generating device evaluation data;
a database management unit for appending a history cocde
to the device evaluation data, storing the resulting data in
a management database, and extracting device evaluation data
that conforms to a search condition;
35 a device analysis processor for creating analysis data

that shows history information about each of the managed
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is stored in the managenent database; and an assi stance information
generator for generating, 5 based on the analysis data, support information
related to determning the suitability of a device nodel or selecting a
sui tabl e device nodel for each of the installation sites provided with the
managed devices. 11. The mai ntenance inspection support apparatus 10
according to claim 10, further conprising: a classification criteria table
for storing a classification category to which each of the managed devi ces
bel ongs; et s the hd e mddss drestorredudgsiifyilngledhéndéhiece 15

eval uat | 0Nygiat @ by SUEL LRSSl Gt LALLGOLes ikl Jrelsrauceaty the

classification criteria table; vice analysis processor replacing the
anal ysis Hatdterd Whovke HW%’{WQQ‘H slakase;abd®t each of the  managed

devices and creai i aadved Sl ddialn @f&l\@catt@ 2 %le%telr%ﬂa@t ween the
hi story |;ﬁ? tion about each of the ed devices "and t

cl assi P At gt |aé7sa]0‘481t5néiatt?an§¢’é’(ﬂ> 1O rER&d ST |r§&‘35§dt ke
cl assi f| caddtofripiones Stie st aidlitsi dat adfiate shews theshistehiyg a

Lot L W Anbe, SRS BIAdelIeY 452 SRRl SiRes
provided with the managed devices.

11. The maintenance inspection support apparatus

10 according to claim 10, further comprising:

a classification criteria table for storing a
classification category to which eath of the managed devices
belongs; and |

a classification processor for classifying the device

15 evaluation data by such classification categories with
reference to the classification criteria table;

the device analysis processor replacing the analysis
data that shows history information about each of the
managed devices and creating analysis data that shows the

20 relation between the history information about each of the
managed devices and the classification categories of the
managed devices classified by the classification processor,

. or analysis data that shows the history information about
each of the managed devices classified by the classification -

25 categories.
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