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plurality of managed traps subjected to the partial test is sequentially
rotated. [ 0003] Wien a nmal functioning device is detected in a group of 30
tested traps being handl ed during each cycle of partial testing, the

mal functioning trap is replaced or repaired. In cases in which a
conprehensi ve trap managenent log (e.g., a mnanagenent database) is created
so that a test result is recorded for each and every managed trap, the
test result 35 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 préﬁﬁ@&l@ﬂﬂbmcant has previously proposed
a steam5b5 trapDﬁgﬂégeﬂEﬁ%GﬁﬁéﬁL P
separate from

pr oposed rmﬂﬂﬁﬁiCEﬂMANHﬁiﬂﬁﬁﬁhd@dHDﬂaD@ATAIS&RUCEHRE HSED&ENvMﬂNh@EMEMTng

traps and MelduBetdoNing MI@&@%N%%% %‘Rr‘s‘#ﬁ%‘r‘xgﬁ' ¥ubeBkacefpUkhful SgeFTENded
traps, 10 Mew
perlodlgally per f or med t olfeft Bt VL@E&M&E&Q&H@E&iﬁEﬁ&Q&he entire group

of managed traps (i. ., collectivekRyuephacedsrbraps) is operating normally
or has a nalfuni the test result for each of the tested traps handl ed
during each 15 Yi %lof conplete testing is added to and recorded in the

]'Erapdmanagemen]t fqmm ddessnt tlhfﬁférﬂﬁdrﬁ réndateadko énge@thLQQe tRat has be]en
ound to be mal functi ani re e alre Pat ent. Docunent 1
Japanese Ldld: (iﬁﬁéé ‘¥%£Fg§§%ﬁﬁﬁ'ﬁ5a ?@oﬁa}Z%?45aBPs€EESBRE OF THE
| NVENTI1ON d&vﬂﬁ&aniﬁﬁtﬂimmm3knwemﬂm@m.ls | ntended to Solve [ 0005]
However, both of the conventionalgﬁ;ﬁgﬁéﬁﬁﬁ_ﬁgﬁhods 25 descri bed above
are still inade?%ﬁ;%zas concerns t

Gz2]

An example involving steam traps will now be described.

To manage a large group of steam traps (referred to
15  hereinbelow merely as "traps") installed in a plant, a
method has conventionally been adopted in which, for
example, managed trap Nes. 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
20 for malfunctions in a particular year. Managed trap Nos. 201
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 woxrds, a
method is adopted in which partial tests are periodically
25 performed to test only some of the managed traps, and the
plurality of managed traps subjected to the partial tést is
sequentially rotated.
[ CCO03]
When a malfunctioning device is detected in a group of
30 tested traps being handled during each cycle of partial
testing, the malfunctioning trap is replaced or repaired. 1In
cases in which a comprehensive trap management log (e.g., a
management database) is created so that a test result is
recorded for each and every managed trap, the test result

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




to which the devi ce-nmanagenent requester (e.g., the owners and operators
-0f the equipnment) can be satisfied with the nethod. [ 0006] 30 In view of
t he above-described situation, a principal object of the present invention
is to provide a device nmnmanagenent technique that can be used to overcone

t he above- described problens in the degree of satisfaction. Means for
Solving the Problens 35 [ 0007] 2 (1) A first device managenent nethod
according to the present invention is characterized in conprising:

sel ecti vel ydperioreaaig @s:lan diigardliadversadihgeiishaddad e¢onphdt e over haul

for repIaC|fg§3!&ghreg: nded ‘Qﬂ%e%aEQ ageentlre nunber of devices in a
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t he devﬁceét%ﬁRaWﬁﬁﬁQﬂWQR} iRl Ife@rPﬁé@@taDﬁﬁpﬂ@ﬁétﬁohElawﬂ EBPRI EBng or

replaci ng dgdrd@commndesd %\ev%e%ie%@yu@%\ﬂl 688 abeHBALl RebRogmal functioni ng
in each cycle of the conplete test. | 08] 15_Specifically, according to

this arrandefemid lﬁ%éx’dﬁﬁéﬂﬁﬂ?QﬂGQM%QW%%itéléeFPSrWﬁéaééﬁpFéﬁﬁsor parti al
over haul as;,zm,nmdﬂmlnmmn@ulfuemlmlﬁgcrt@_lagsaaﬁarﬁbmguh@tloﬁlﬂg, t he
operatlonaulstate of thiﬂ%%%- nt or .t he res ective co é for l ete
and parti al“ 'St hdlfi%s.© Vit ZCPIGErHalE g TgcommRRAp qEE@Psfo devi ce
nanagedﬁnt)newstm&pnmandgamemmelm@nagemﬁnbtedquastempﬂetaetéetnhbnth@hs
respect. F%QQ% | et ver:h i.s _selected as. the |n|t| | 25
over haul , %ﬁgg?i) %&%%F%lévﬁgedﬁaﬁgm%ﬁgn h &h?ghan 5P Ehe

entire group of managed traps {1 e., collectlvely replaced

traps) is operating normally or has a malfunction, the test

result for each of the tested traps handled during each

15  cycle of complete testing is added to and recorded in the
trap management log (i.e., the log is updated)}, and a trap
that has been found to be malfunctioning is replaced or

repaired.

[ Patent Document 1] Japanese Laid-open Patent
20 Publication No. 2002-140745
DISCIOSURE OF THE INVENTICN
Problems That the Invention Is Intended to Solve
[ 0005]

However, both of the conventional management methods

25  described above are still inadequate as concerns the extent
to which the device-management requester (e.g., the owners
and operators of the equipment) can be satisfied with the
method.

[ 0006]

30 ' In view of the above-described situation, a principal
object of the present invention is to provide a device
management technique that can be used to overcome the above-
described problems in the degree of satisfaction.

Means feor Solving the Problems

35 [ 0007]




mai ntain the entire nunber of the managed devices in a functional state to
the extent possible, can be effectively achieved in the same manner as the
second of the aforedescribed conventional nanagenent nethods by replacing
30 the entire nunber of the managed devices with recommended devices in
the initial overhaul and then periodically inplenmenting a conplete test
and repairing or replacing with recommended devi ces any mal functi oni ng
devices in each cycle of the conplete test. 35 [ 0010] 3 A parti al
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cycle of the 1 he _fraction of £econnended evi ces

e the. doTbaeE R ebhe thERLriPy LR Botihes BHSBas AF SoRe B SR T neht o
due tolfheseviepkatendeteymihe0@hzlhEhetbtodeyiacsoste ngpéoatnhs

arrangenen eqgre f 2 tistaction fhat_can.be rante to the
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performed at precise
[ 0608]

15 Specifically, according teo this arrangement, the
question of whether to perform a complete or partial
overhaul as an initial overhaul can be decided according to,
e.g., the cperaticnal state of the equipment or the
respective costs for complete and partial overhauls. An

20  initial overhaul (i.e., the reguest for device management)
is easier for the management requester to perform in this
respect.

[ 0009]
When a complete overhaul is selected as the initial

25 overhaul, the basic object of device management, which is to
maintain the entire number of the managed devices in a
functiohal state to the extent possible, can be effectively
achieved in the same manner as the second of the
aforedescribed conventional management methods by replacing

30  the entire number of the managed devices with recommended
devices in the initial overhaul and then periodically
implementing a complete test and repairing or replacing with
recommended devices any malfunctioning devices in each cycle
of the complete test.

35 [ 0010]




predeternmned intervals, but also refers to, a conplete test perforned,
.for exanple, approximately every six nonths, a conplete test perfornmed
approximately every year, or to any other conplete test that can be
regarded as being performed 30 on a roughly regul ar basis. The sane applies
herei nbel ow. [ 0013] (2) Another device managenent nethod according to the
present invention is characterized in conprising: performng an initial
overhaul in which a | arge nunber of nanaged 35 devices are tested to

determ ne whet hey ﬁaﬁ&l@ﬂVicﬁi%&haﬁﬁ sepetakingsnenaBihyt 0kl haverBaul is
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devlces any malfunctioning devices in each cycle of the

15 complete test (i.e., the fraction of recommended deviceé
among the devices at the facility can be increased in a
stepwise fashion due to these replacements).

[ 0011]

Therefore, according to this arrangement, the degree of

20 satisfaction that can be granted to the management reguester
can be increased overall relative to the aforedescribed
conventional management methods..

[ 0012]

The term "periodic complete test" in this instance is

25 not limited to a complete test performed at precise
predetermined intervéls, but also refers to, a complete test
performed, for example, approximately every six months, a
complete test performed approximately every year, or to any
other complete test that can be regarded as being performed

30 on a roughly regular basis. The same applies hereinbelow.

[ 0013]

(2) Another device management method according to the
present invention is characterized in comprising: performing
an initial overhaul in which a large number of managed

35 devices are tested to determine whether the devices are

ocperating normally or have a malfunction, overhauling of at




25 Even though a node is enployed in which the overhauling of at |east
-part of the normally-operating devices is deferred during the initial
overhaul, in conparison with the aforedescribed conventional nanagenent
met hods, this nmethod allows nore effective attainment of the basic object
of 30 device managenent, which is to maintain the entire nunber of the
managed devices in a functional state to the extent possible. This object
is attained by periodically performng a conplete test after the initial
over haul (ilemst @%rrftorolﬁ m@e peﬁ:inadag—bpskst@ﬂgt hevepésr es rkﬁléfb@frélﬂ t he
managed deyi.ces i ncl udi.ng the devices that were not replaced mnth

35
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relative to both of t oredescri bed convention 0 managenent net hods
[ 0017] (3PPeaetdnst RerTadévycermhnigerenal AenRbEORE cRRdi FRP2 Brintheohr esent

i nvention |r%ﬁqfé%ﬁ@1%{ %&tﬁe@ebemﬁeﬂaéasaeglce§elaﬁ$tmyffun@@iéﬁﬁ@ ng as an
initial over ei.t her % | ete overh replacing with

reconnende@eaé§ﬁ§e§ntﬁéc eRYFre ﬁﬁnﬁ@? 6PTHeGFeekeh- a 1 arge group of
managed0 devi cespoar]a partial overhaul for repairing or repIaC|ng W th

reconmended devi_ces .anl hose managed devjces that are functi oni ng;
and creating a RN g %&HHat358§5§?8g 58 tﬁﬁﬁl%ff@%$§m?Qﬁﬂniﬁ%g the test
result of nnetaaﬁpbebehaestisppefﬁonmddomntﬂemeﬂélsﬂcmummﬁﬁ e t he nmanaged

devi ces T0LycdfLenTLl 09 WOCDEL. B8, FeYkCeR. A S ARRI PIANG DOLIRI 1Y of
devices among the large number of managed devices is

15 deferred, and only the other devices, including the
malfunctioning devices, are repaired or replaced with
recommended devices. The expense associated with the initial
operation can therefore be reduced, and the initial overhaul
(i.e., the request to manage devices) is thereby more easily

20 performed by the management requester in comparison with,
for example, performing a complete overhaul in which the
entire number of managed devices is replaced with
recommended devices during the initial overhaul.

[ 0015]

25 Even though a mode is employed in which the overhauling
of at least part of the normally-operating devices is
deferred during the initial overhaul, in comparison with the
aforedescribed conventiconal management methods, this method
allows more effective attainment of the basic obiject of

30 device management, which is to maintain the entire number of
the managed devices in a functional state to the extent
possible. This object is attained by periodically performing
a complete test after the initial overhaul (i.e., performing
pericdic tests on the entire number of the managed devices,

35 including the devices that were not replaced with

recommended devices during the initial overhaul) and




[ 0018] 25 Specifically, according to this arrangenent, the question of
whether to performa conplete or partial overhaul as an initial overhau
can be decided according to, e.g., the operational state of the equi pnent
or the respective costs for conplete and partial overhauls. An 30 initial
overhaul (i.e., the request for device managenent) 1is easier for the
managenent requester to performin this respect. [ 0019] Wen either a
conpl ete overhaul or a partial overhaul 35 has been selected as the
initial overdpilniny maNageTerRt ngdatidbasecbamneauntl atrvety sggording the

t est | t t 6. | et.e test t ti f th
managed A0 CRE TGP ECoPRACR] RobREP FHE BoUFcEa ar eBbBIAITRY:

normal |y or{ihave ahwmlffrantticanoifs receatheddadedevibeseantng thenbdeviodst he
managed devj.c C t.heref ar n ual | i.e,, n [tia
over haul hgg'gggh%ggﬁggf d%§§ B he F%%gggg gge?h%u?§w%§% %%hﬁ%%gn%%%er of
t he mandgedo dédscesepdmclememiisaged equal |y, including devices that were
not repl aced mﬁﬁquﬁgﬁonnended devices during the initial overhaul) on the
basis of the test results of the conplete 10 test cunul atively recorded in

t he new managenéie @ggwasasel sptogfertimer éhetecanckerdragted thikthe

ar r angementya fRRfiegr ee Rk steat kahachkerrbhat pean,be 9585t 61911 he
managenent requester can be increased overal] relative to the

af or edescr iBdd g c v BrithoRdl thenadersrAesrELRBEsConYeRBR2a}2L4) Yet anot her

devi ce 10anageRn®t hedhaeeerding to the present invention is
characterized i? gﬂ_ rising: performng an initial overhaul in which a
| ar ge nunber of 5 naged devices are tested to determ ne whether the

devi ces are op€drativeg aaotaklyderibaveaaagahéntchédnod oyecbadinngiof { at
least part Qf, e oMl Y, oRerating, devl.ces; ) 8498 eLEST i sing:
selectively performing as an initial overhaul either a

15 complete overhaul for replacing with recommended devices the
entire number of devices in a large group of managed
devices, or a partial overhaul for repairing or replacing
with recommended devices only those managed devices that are
malfunctioning; and creating a management database for

20  cumulatively recording the test result of the complete test
performed on the entire number of the managed devices for
determining whether the devices are operating normally or
have a malfunction.

[ 0018]

25 Specifically, according to this arrangement, the
question of whether to perform a complete or partial
overhaul as an initial overhaul can be decided according to,
e.g., the operatiocnal state of the equipment or the
respective costs for complete and partial overhauls. An

30 initial overhaul (i.e., the request for device management)
is easier for the management requester to perform in this
respect.

[ 0019]
When either a complete overhaul or a partial overhaul

35 has been selected as the initial overhaul, a management

database for cumulatively recording the test results of the




t he other nornmally-operating devices are replaced with recommended devi ces,
.and mal functioning devices are repaired 25 or replaced wth recommended
devi ces; and creating a nanagenent database for cunul atively recording the
test result of the conplete test perfornmed on the entire nunber of the
managed devi ces for determ ning whether the devices are operating normally
or have a mal function. 30 [ 0022] Specifically, according to this
arrangenent, the initial overhaul is perfornmed in a fornmat such that the
over haul i ngcofpladtd easit pamtfoecddhennensbkhyiepehahbBg odevheesadapeg the
| ar ge nunbe of ma CE%ﬁ_lces i S ef er and onl¥8the ot er devi ces,
t
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t herefore Q 3 equally (i.e., the entire nunmber of the nmanaged
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nanagenentq@@t@@ag@preased overall relative to the aforedescrlbed
15 conventional management methods.

[ 0021]

(4) Yet another device management method according to
the present invention is characterized in comprising:
performing an initial overhaul in which a large number of

20 managed devices are tested to determine whether the devices
are operating normally or have a malfunction, overhauling of
at least part of the normally-operating devices is deferred,
the other normally-operating devices are replaced with
recommended devices, and malfunctioning devices are repaired

25 or replaced with recommended devices; and creating a
management database for cumulatively recording the test
result of the complete test performed on the entire number
of the managed devices for determining whether the devices
are operating normally or have a malfunction.

30 [ 0022]

Specifically, éccording to this arrangement, the
initial overhaul is performed in a format such that the
overhauling of at least part of the ndrmally—operating
devices among the large number of managed devices is

35 deferred, and only the other devices, including the

malfunctioning devices, are repaired or replaced with




0024] Therefore, the degree of satisfaction that can be granted to the
.managenent requester can be increased overall 25 relative to the

af oredescri bed conventi onal managenent nethods. [ 0025] (5) A preferable
enbodi ment of the present invention is characterized in that the conplete
test is periodically 30 perforned after the managenent database has been
created; the test results for each of the conplete tests are recorded in
the managenent database; and any mal functioning devices are repaired or

repl aced wirddrdneoprended dewy, Ce@hé Ne §9€Hs e Cé/ﬂ@cﬁté@%lctq{rmﬁé elntlec%tal 35 [
0026] 8 Specifically, according to this arrangenent, even parti al
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Thi s objecwaqpmmﬂn@emedeNpr@rd@dncaltyepénibiaingveahamhplete test after
the initial ove @%@b (i.e., performng periodic tests on the entire nunber
of the managed deV|ces i ncluding the devices that were not replaced with

15 r ecommended é@@@cé@oﬁablﬁgfpﬁ@atnﬂﬁlamPéOEeﬁayD)Whhgh ¥epairing or

repl aciipg we&h@@q%@e@@e@td%he%s aw oFLhungt anh Ng-devigesndn each
cycle of the conplete test (i ? fraction of recommended devi ces anong

t he deV|ce§EV&FthéSfg@ﬁFFF?dcgﬁrBEglﬁE?eé@éHlﬁk averepwt se? f ashi on due 20
to these rephacemits HatbbB827For cumulatively recording the test

results of the complete test performed on the entire number
of the managed devices for determining whether the devices
I5 are operating normally or have a malfunction is created
anew. The entire number of the managed devices can therefore
be managed equally (i.e., the entire number of the managed
devices can be managed equally, including devices that were
not replaced with recommended devices during the initial
20 overhaul) on the basis of the test results of the complete
test cumulatively recorded in the new management database.
[ 0024]
Therefore, the degree of satisfaction that can be
granted to the management requester can be increased overall
25 relative to the aforedescribed conventional management
methods. |
[ 0025]
(5) A preferable embodiment of the present invention is
characterized in that the complete test is periodically
30 performed after the management database has been created;
the test results for each of the complete tests are recorded
in the management database; and any malfunctioning devices
are repaired or replaced with recommended devices in each
cycle cf the complete test. | |
35 [ 0026]



Test results are recorded in the managenent database for the entire nunber
.of the managed devices during each periodic cycle of the conplete test.
The quality of the 25 service conditions, the causes of nmal functions, and
other information can be analyzed for each of the nmanaged devi ces under

t he sane conparison conditions (i.e., conditions in which the test period,
nunber of tests, test interval, and other test inplenentation conditions
are the sane) if the 30 test results of the conplete test spanning a
plurality of cﬁ@amiﬂﬁmxm@edabno&ﬁenqanagenEetadahabeﬁenareeﬁeelwmad

Co t d I f ul | t th b
bo. obt ai ned” HPe0ss) Mstretin:d, SPabahis dhnbhR tRt tar S netEpadingt o
i nventi on ithe divwlsoeatiatedn it fthe ahakﬂschadataersstneaaedam@ement

| ndi cat | g AdTRLNGHABNG [ToRAUEneE aho?B6000Ln! bRcMRaased  devi ces on

t he basis of the test sults spannin of "cyc of the
conpl et & t é&tara[cmg]tlsr Seféemfzne@&mtylnabbéﬁm hgetevehheuélmengéneht

anal ysi s q@@%tt@e&tl@@i%a%e%o&ﬁelq§LB5e95tQHgnee%ielgeﬂgydéf@ffga equal s
t he nunber of malfunctiaqns per unit g or “each he managed devi ces

is createdqﬁﬁlpﬁetﬁésﬂ§16ﬂaé SWGFQPPﬂy #SCQﬁﬁh@@eaie§Wsr%§E$ts obt ai ned

from peri odifFeeeimkete t1Q n@skS o fARBLYBRS1dabB bBat ok ndbates the
nalfunctlonlgg freguenﬁﬁ ger t he deslgnated nanaged devi ce can therefore
SETERE e M ea

be obtai n&§FEETF AGnber "8f AL nERGgRAT 4EGi REPEidet Thte same
COﬁparﬂgonnﬁmﬂ@Eﬁld@?l@ESEln eomdnttmnﬁannsmhtehtothBeteﬁte@erIod nunmber
of tests, erv d. er 15 test | enent a condi tiaons are

t he sane). ED%%S&%@ l?l%sec(?b%md ht gh ttarjerf?%mjye St s GAH e

t herefore beC@U@éemedteEtthétqmathEyloipnhe seevhael ¢Dndl1|pm5foimmn@auses
of ! T unclieansq;and ateen2@nehanaster hikbes OF PREMONaL0E JRpAGed

devi ces ar anal yze
including the devices that were not replaced with

15 recommended devices during the initial overhaul) and
repairing or replacing with recommended devices any
malfunctioning devices in each cycle of the complete test
(i.e., the fraction of recommended devices among the devices
at the facility can be increased in a stepwise fashion due

20 to these replacements).

[ 0027]

Test results are recorded in the management database
for the entire number of the managed devices during each
periocdic cycle of the complete test. The quality of the

25 service conditions, the causes of malfunctions; and other
information can be analyzed for each of the managed devices
under the same comparison conditions (i.e., conditions in
which the test period, number of tests, test interval, and
other test implementation conditions are the same) if the

30 test results of the complete test spanning a plurality of
cycles recorded in the management database are analyzed.
Correct, highly reliable, and highly useful analysis results
can thereby be obtained.

[ 0028]

35 (6) A preferable embodiment of the present invention is

characterized in that analysis data is created for




using this analysis data. This nethod is extremely useful for device
.Jmanagenent in this respect. [ 0031] The "managed devi ce mal functioning
frequency” in this 25 instance refers not to the mal functioning frequency
of a single nmanaged device (i.e., the malfunctioning frequency of one
device itself) but, strictly speaking, refers to the malfunctioning
frequency of the installed devices in one installation site of managed
devices. Therefore, in the case 30 in which two mal functions occur in the

managed devireEsatingt & hed fuhceneningt &kkatie@BySbEecadndod PROESL4EYI Ce
is replaced for each nal%ﬁpctlog £ he mal funct Lonin frequency is
c

cal cul at ed 8 & 51 FortPEadf s &pP ed@@?éerSEP F§ & FEHF%@eﬂ to be 2 for
t he managegldenaldesy iafstgldled aff that codblenst akkation site. The sane
applies hereinb? [ 0032] 10 The analysis data that indicates the

mal f uncti oni ng freq&ency or other analysis information for each managed
devi ce &éan be wSpecerd idatld ypr ectedddngpapethas theahgkeentel ecdipnis dat a

G ob] ayen i SRSl G neOha R Y OLEh | ¥PELa0Y) RutRRAD © Of

di spl ayi ng a content i oni ng
frequency|Qﬂuaﬂﬁet@mamwgﬁ§rd@ﬁamﬁ§fﬁ@?thpnﬁtEdrtDnatnUnBeicé¢rf¢@qmemﬁy

di splay, angdsknals® Bevi®ed is c%g%aceh %épbéglgf rrgt&ygm ni ng of

frequency that assunes that the_sampling perlod I re numhber
t he manage®dEPEdStEr &estdERE A, oértaanaplsérav E@HéO@h@ttCﬂﬁl}%h‘é’Wy

i ndi caties ttl‘é%tsf r easengyi andaPanbest of n@LEAFE £NERS sl Mh & {WARly chart,
drawi ng, ol , colgr, O%EFH§ Like.eéSm% 0034] é i Anot her pgeferable
enbodlnent 5FqFﬁ§c§r S&ntNej AFEAPTBRSFS ﬁagﬁétg V288 FAt WAt T ther fretfiged
devi ces ar ebteliassi ffioed thet enaipkunahbty 6f chassifibgali @aviategardes in
accordanceEﬁéigé%epgg%%g&gggncggga E&g%g' Q.gtitgghggfigﬂg in which
the test period, number of tests, test interval, and other
15 test implementaticn conditions are the same).

[ 0030]

Correct and highly reliable analysis results can
therefore be obtained if the quality of the service
conditions, the causes of malfunctions, and other

20 characteristics of each of the managed devices are analyzed
using this analysis data. This method is extremely useful
for device management in this respect.

[ 0031] |

The "managed device malfunctioning frequency" in this

25 instance refers not to the malfunctioﬁing,frequency of a
single managed device (i.e., the malfunciioning frequency of
one device itself) but, strictly speaking, refers to the
malfunctioning freguency of the installed devices in one
installation site of managed devices. Therefore, in the case

30 in which two malfunctions occur in the managed devices
installed in one installation site, and a managed device is
replaced for each malfunction, the malfunctioning frequency
is calculated to be 1 for each replaced device but is
calculated to be 2 for the managed devices installed at that

35 installation site. The same applies hereinbelow.

[ 00321
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20 analysis data for indicating a relation between the mal functioning
frequency and a plurality of the <classification categories for each of the
managed devices, or analysis data for indicating the malfunctioning
frequency for each of the managed devi ces according to the 25
classification category, is created on the basis of the test result of the
conplete test that spans a plurality of cycles and on the basis of the
associ ated cl assification category of each of the nmanaged devices. [ 0035]
30 Specificall y,Tiaccordivag st aatthi Sharr angerants anal M&ﬂﬁund@i@niﬁ)l@
i ndi cating rela%;o% be%ﬁpen a qgltunctioning. fr guencg and a p urality
of classificati on Categdiies FORIYEAcH *BF OChg ﬁﬁﬁag i 8¢l cBerdf=dnal ysis
data for i nthwatd npn tdee wEltfoenc tiadgri pg ifitequencpaper eachhef 1ike, managed
devi ces 35 ' t he, . i.ficatio ry.i reated_on the
basi s of tﬁ%gggéghgggu F% ?ﬁgbﬁé§%gr%%dﬁcgggﬁ%?g?e&%gégéy’1§§t%§¥ span a
pluralify cftharltedcand cdateheabasile of theplaysoci at edntkassification
category of each @fzgjhe managed devices. Analysis data for indicating a
relation between the' malfunctioning frequency and a plurality of
cl assi ficati on Fhéatddgerliags™oee ésehtoe e fnanhgedidevicequercanihysis
data for iyl caldingitsheawal fiunebiconiing tbequencyuhori eachs okt bgcy Mnaged
devi ces according to the cIaES|f|cat|on category can_ therefore be obtai ned
for the entdr®ImbéroMayhélfgni§ed e devi BeBUREEFEE he18RARY cOfpari son
condi t i10ns n{dl fwnctli®ncopdiftiegnsnchy whhehbBambesthper tnd, saupbengof tests,
test ] interval, %nd hher %est I enen%a%hon conditiqgns,are t%e sane).
[ 0036] Cofect®“En %3 Py SPELEE0lETRRA $4i § Felaltgedatievi8eEndf®f ore be
obt ai ned i fideme iquadl,i by ef diibelser mode thandivttoaslytbhedtasses oiie ’
mal functi o r racteristli f._each.of the_managed devices are
%%'_’e %?lﬁgl g?ld ln%%e?‘ %?’ao?‘,ﬁugf%egceg SS%S%fat%EaPh ? %Jl;‘]g

anal yzed usin s analysrs da € cont ex el a hi ps
drawing, symbol, color, or the like.
15 [ 0034]

(7) Another preferable embodiment of the present
inventicn is characterized in that the managed devices are
classified into a plurality of classification categories in
accordance with a prescribed classification criterion; and

20  analysis data for indicating a relation between the
malfunctioning frequency and a pluraiity of the
classification categories for each of the managed devices,
or analysis data for indicating the malfunctioning fregquency

. for each of the managed devices according to the

25 classification category, is created on the basis of the test
result of the complete test that spans a plurality of cycles
and on the basis of the associated classification category
cf each of the managed devices.

[ 0035]

30 Specifically, according to this arrangement, analysis
data for indicating a relation between a malfunctioning
frequency and a plurality of classification categories for
each of the managed devices or analysis data for indicating
the malfuncticning fregquency for each cf the managed devices

35 according to the classification category is created on the

basis of the test results of the periodic complete tests

11




with the plurality of classification categories. This method 20 is
.extrenely useful for device managenent in this respect. (8) Another

pref erabl e enbodi nent of the present invention is characterized in that a
plurality of prescribed classification criteria are used to classify the
managed devices into a plurality of classification categories for 25 each
of the classification criteria; and analysis data for indicating a

rel ati on between a mal functioning frequency and the plurality of the

cl assi fi catgher @@b@g@rp&&r@ﬂle@cbfoﬁycuhg ﬁhasﬁhft§@t£@§1§rbfethﬁ for each
of the managed deyi ces sis data for gdlc 9 %he nalfqutlonlng

Pt equency 30 55 abseh carSeia e aGRACRECPREE BBebFaRn faenage
cIassificakknmxﬁﬁﬁegamak§smé éach f@rtimﬂxﬁ&mﬁng|axMQIHt1dn|h&ﬁWG£n ghe

creat ed on Lhe bhashsqhdl e LeshLeshll -ob)Lhe, s ompleLe Lest; Lhgfospans a
plurality of ¢cycles an 53si"s “of Fhe asso AssTTication
cat egory ofcagagierdfes isrtﬁ@chanégédedmanegsd 663?¢e&203penalysa$l®ata

acoor 01 NG, 1l W8 ALkARGORR! no20abKE L 5ny 13! Brbgbehor) £551 0GR ool aid on

bet ween the mal functioni"ng freg;enc ura of
cIa55|f|caﬂﬁﬁwg@ét§§6ﬁﬁ@§ AGFO&, ﬁgoﬁothbecpé§§$¥fé9@tbﬁnc@@t@@@%&fQﬁneach

of the 5 managed devieesrehianal )f%'rstﬁét énwr_»elﬁgfnﬁéﬁlas £R€ managed
mal f uncti onj ng frequency for each of the managed devi ces accordlng to the

cl assi fi catd®oCeSt ¥GOFTes 6 SBAENCOMPRRESOR| GBI FE@RPoRtcPiteria i s

cr eat edgon ddrelikashs eh Whecheshe t@%u|pérQBdIhﬁuﬁBétOQfCtégﬂ@Jet@sﬁeStS

t hat span anglurallt 58 g& cygle% and.on the basis of the associated

cl assi fi cati"ofn” E&feéB o5 elatfisht TTRECHERLGEHCeTPREL I ARAI 5T st ifat a for
indicatingsanmelatlon bet ween the mal functioning frequency and the
plurality of th $?5|fication categories of each of the classification

criteria for ea h of "t he managed 15 devices or analysis data for indicating
t he mal functi onCegrettegqnentyoghdy cathablet Arahmnagedesheligsesamccording to

the chassidicalr 00 ot 8geni a0t reanh ghatheycLasshli catyone

conditions, the causes of malfunctions, and other
characteristics of each of the managed devices are analyzed
using this analysis data in the context of the relationships
with the plurality of classification categories. This method

20 is extremely useful for device management in this respect.

{8) Another preferable embodiment of the present

invention is characterized in that a plurality of prescribed
classification criteria are used to classify the managed
devices into a plurality of classification categories for

25 each of the classification criteria; and analysis data for
indicating a relation between a malfunctioning fregquency and
the plurality of the classification categories of each of
the classification criteria for each of the managed devices
or analysis data for indicating the malfunctioning frequency

30 for each of the managed devices according to the
classification categories of each of the ciassification
criteria is created on the basis of the test result of the
complete test that spans a plurality of cycies and on the
basis of the associated classification category of each of

35 the managed devices. | '

[ 0037]
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criteria can therefore be obtained for the entire nunber of the managed
devi ces under the sanme conparison conditions 20 (i.e., conditions in which
the test period, nunber of tests, test interval, and other test

i npl ementation conditions are the sane). [ 0038] IIl Correct and highly
reliable analysis results can 25 therefore be obtained if the quality of
the service conditions, the causes of malfunctions, and ot her
characteristics of each of the managed devices are analyzed wusing this
anal ysi s dat a i reddie fuienilaxt, efcddielingl abi @RshBi Q&raﬂ@éiﬂehﬁ? phalpsisy of

I f t f h I f t Th t hod
s oxt r ensl Vs Rt U AN A6 HOER SPPoERLEEPERby HRt har
preferabl e fersspdinmentancf thee pluesdnity DﬁVEhElomass;fhaaa¢bﬁrcaedgbﬂlébat
the repl acefk s ieRA Lol HRYG89 348 hetested; dupbide.gaghogyehe of the

conpl ete test to determne whéth icés are operating normally or
have a ﬁalﬂ%ﬁﬂﬁ93ﬁ1daﬂmﬁeﬁh@rr@p@ﬂwsoﬁ depratemenndicat3ngonhptet ed for those

of the ”an%ﬁﬁgiﬂﬁ%hQ%ﬁn %&e@%ﬁ%c@? %QEE'B%EéaevaHSgéﬁtﬁéﬁiEQSto

operate normally; and for hose managed icest ave been
confirmed @qus@fln%tté?sttuhﬁg ql@Sﬁa\fécatﬁr@nf gatepenieshefrepahrobrthe

repl acenmentc1%ds5 fiepealed di’itﬂe'rl(éoﬁts' EE&%Qté@t @ﬁt tRE 59BELr g8 thatiibe
devi ces operat norggll Q039] Speci fi cal according to this
ar r angement-® ST ©F (e @ﬁétl%%cl §O&18%reﬁerr§18‘aar ERgtr spes; Fn@l?ﬁajeja%}ﬁ

cycle a0 ¥ td}&:lmﬁmlnﬁ[ ent @%le, beepai brfokheepkasempaebdotlbbat rdeyttoni s
epeated, ULl doleR Mgchon LR LIRL Lo de g TS, onead r ol Y.
ot herw se cmntmmﬂ&ymgcanreﬂheaehobetbeeprenenmerﬁnOﬁlbﬁnﬂg fEé@uemcp
LY SO AR, $68.300 £an<HE 5L aUEY R0 B, BRLAT!  PPELA 70
of the classification criteria for each of the managed
15 devices or analysis data for indicating the malfunctioning
frequency for each of the managed devices according to the
classification categories of each of the classification
criteria can therefore be obtained for the entire number of
the managed devices under the same comparison conditions
20 {i.e., conditions in which the test period, number of tests,
test interval, and other test implementation conditions are
the same).

[ 0038]

Correct and highly reliable analysis results can

25  therefore be obtained if the quality of the service
conditions, the causes of malfunctions, and other
characteristics of each of the managed devices are analyzed
using this analysis data in the context of the relationships
with the plurality of classification categories of each

30 classification criterion. This method is extremely useful
for device management in this respect.

(9) Another preferable embodiment of the present
invention is characterized in that the replaced or repaired
devices are retested during each cycle of the complete test

35 to determine whether the devices are operating normally or

have a malfunction, and the repair or replacement is
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nunber of the managed devices can be reliably put into a normal operating
State during each cycle of the conplete test) . The basic object of device
managenent, which is to 20 maintain the entire nunber of the managed
devices in a normal operating state to the extent possible, can thereby

be nore effectively achieved. [ 0040] (10) An analysis systemfor the
devi ce managenent 25 nethod according to the present invention as descri bed
above is also a main subject matter of the present invention. One such

anal ysi s sysigdteduged ithogeNBifNtBRAREAaLBEPAEYEERs ORSF AtiPH WheK ei n
either a co |l acing with recommended devjices the

| ete overhaul for r d
entire numb i%m¥%%'ébg%?nr§t§6EEQEQE°gPBGBaBF Hﬁﬁ%@gﬂyﬂe%? °Lor a
parti al overhwesl cfforther epaktkerngdericepl aaknghuiehbees onvehtandayy cese onl y

those nman i.C h r | fupctioni is_selectivel erformed as
o inithal aderane %3 batt. Al BaTRheERE ke e Rl EErR Rt oY 1P YaetER F o
nunber 8f tise nepeaged devidesonsiBBeperebdstahbycpeffonsedchio et er ni ne
whet her th i-Ge r 0 i normal Iy or have a mal function, and any
devi ces 1§k$§E%% ?géggtﬁa gﬁ%g?ghing during any cycle of the conplete
test are repairédUelrepl aced with recommended devices. The analysis
systemis charagiRidized i QOHEEb§HBHg t8pHBi$E§9§an5@mehﬁpu&ﬂéﬂgaFhe test
result of the coanete_tes?; storage 5 nmeans for cunulatively storing the
test resul MfGHNEEERT efcrendiTRAE EBRpREL ESEBSELRBatn| 2FpYChY ¢he input
nmeans; l0andh idohpRkice FeaR$ tepacikeadtbi REplhR=REELr §ANEKa WM ddv Bee PISSEL
program anal ysi.s datg,ghat i ndi cates %, mal f unctj onin freqyency of each
of the mand§EF3FEH CaE1dnTe6°Phe BasPRLbFmPhENEEst P e2ET1COfLE he conpl et e
test that sparstiagphotabilly.ofMEYDhres;:idsisd adled dds thatsteragadteans. [h
0041] Speci ficall ccording to this.arrangene a test result for eac
peri odic Cf@F%e§F%8%§§|éFBEFgSFrnéePglFﬁSUtgrlggﬁﬁth%?i%% SR s$*%nd the

st or age neahsredowkabevelrgvented from being left in a malfunctioning

15 state and can be reliably put into a normal operating state
during each cycle of the complete test (i.e., the entire
number of the managed devices can be reliably put intoc a
normal operating state during each cycle of the complete
test). The basic object of device management, which is to

20 maintain the entire number of the managed devices in a
normal operating state to the extent possible, can thereby
be more effectively achieved.

[ 0040]
(1C) An analysis system for the device management

25 method according to the present invention as described above
is also a main subject matter of the present invention. One
such analysis system is used in a maintenance inspection
operation wherein either a complete overhaul for replacing
with recommended devices the entire number of devices in a

30 large group of managed devices, or a partial overhaul for
repairing or replacing with recommended devices only those
managed devices that are malfunctioning is selectively
performed as an initial overhaul, after which a complete
test involving the entire number of the managed devices is

35 periodically performed to determine whether the devices are

operating normally or have a malfunction, and any devices
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stores the test result for each cycle of the conplete test thus input.
.Therefore, the storage neans stores the test results for periodic conplete
tests that span a plurality of «cycles. 20 [ 0042] The arithmetic neans
creates, in accordance with a preset program analysis data that indicates
t he ' nalfunctlonlng frequency of each of the managed devices on the basis
of the test result of the conplete test that spans 25 a plurality of
cycles, as stored in the storage neans. Therefore, creating data in this
manner yi elfisiranaldy Yes nﬁatf@nc@b@utmrghaumhfguaﬁyi eptng bfegHeneympiceach of

t he manageqi evi ces obt.ai under thg_sa arlsg C nditionsq&%ie.,
condi ti ons 957 Wii*¢h TRE & OﬁeFFB&acﬁ FeF pendedsFeBECERt erVAl , and
ot her test amgllyenentsatstem dendhbiransezieetihén sampyisinf043hpLornests and

highly relighl g ﬁ%ﬁ%é& IS hesylts %%Sulkh%reggrnguﬁcb£al eg%%; %?ﬁ qgallty

of the service con t i ons, "the causes o ?lon
char act &ri stgaes dkmea®MMdﬁtnNelwaﬁagedngtheeseateranalyzédr daclusing this

anal ysi s daka.1.This gpaly ﬁbif%éOEE%kngﬁ{tgg ¥utu§ fyﬁ for ?@Vﬁ&gn

managenment I'n this respect 0 au Fical Cfeate such
anal ysi s damg ﬂ?ﬂ&@ﬂ@ﬁlﬁrmﬁﬁﬁétﬁ@rnﬁaﬁgtﬁﬂﬁeslnta@@@%ﬁ@ﬁ@et@lthcal|tate and

Strea”"nepﬁﬂﬁmﬁﬂ%ﬁ&%r%&ﬁ'ﬁ%biy@@%r@Ek@ntthCHHQhBQtéQe creation of the
anal ysis data, and hénce to faCilitate and streamine the entire device:

management TEPErRGTHIN e TARSHPRGYBde oP6R PRethal FERRIFONIATLFRRARIRNCY i N
10 thelanalorsi Haddlsa oirs thet thishi tedulle SnuRR! £6@bléfeqUeseyLhat sppays and
may al so be, nerl di spl mal functi oni ng frequency that
assunes thEtFﬁﬁgaéégﬁl g°Yp PFodESfﬁggFﬁg &Rt FPe Runbese ofehe: managed
devices are idemidaal, or a display node that visually indicates the
Specifically, according to this arrangement, a test
result for each periodic cycle of complete testing is input
15 by the input means, and the storage means cumulatively
stores the test resuit for each cycle of the complete test
thus input. Therefore, the storage means stores the test
results for periodic complete tests that span a plurality of
cycles.
20 [ 0042]
The arithmeiic means creates, in accordance with a
preset program, analysis data that indicates the
malfunctioning frequency of each of the managed devices on
the basis of the test result of the complete test that spans
25 & plurality of cycles, as stored in the storage means.
Therefore, creating data in this manner yields analysis data
about the malfunctioning fregquency of each of the managed
devices obtained under the same comparison conditions (i.e.,
conditions in which the test period, number of tests, test
30  interval, and other test implementation conditicns are the
same) .
[ 0043]
Correct and highly reliable analysis results can
therefore be obtained if the quality of the service
35 conditions, the causes of malfunctions, and other

characteristics of each of the managed devices are analyzed
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15 frequency and nunber of occurrences using a graph, chart, draw ng,
.synbol, color, or the like. [ 0045] (11) Another analysis systemis used in
a mai ntenance inspection operation wherein either a conplete overhaul for
20 replacing wth recommended devices the entire nunber of devices in a

| arge group of managed devices, or a partial overhaul for repairing or

repl acing with recomended devices only those nmanaged devices that are

mal functioning is selectively perforned as an initial overhaul, after

whi ch a 25zdnpl ehd st eskliyavel dang .t hEnBatdnel yuidery ofert hies @d’tai@ﬁfély

devi ces |sﬁpe#gﬁQ|cald% performed to determne whether the devices are
operating NOrma yoor SRAVESa RAPEGREPToR™ BRYS ATSPTeb! ces found to be

mal f uncti oni ng dW0i4dgy any cycle of the conplete test are repaired or

repl aced with regomended Q. deviges, cThe, analystsosuat el g, ehasact eri zod

in conprising: for in esSt "F és e conpl ete
test and akbdé@sﬁﬁﬂéamﬁ@nCcmE@gﬁrmakesmmtcnoeamhleft@héacnhna@@@ adedi ces

bel ongs; stgr n 0 I he. for each
R B R e e R T bt AR

t he a5500|éF@@tl@Pa§§|ﬁh@aﬁpéﬁY§é?e§éF§roﬁn@a%ﬁnéﬁ tﬁefﬂﬁhhg%@tﬁewm%es t hat

16 is inputsteaienknput BRRASE aaqiéé'ﬁQHB%éﬁeH€38§e£9floﬁreat'ng in
accordance with preset program_ analysis_data for indicating a relation

‘between a mal f une€i GAcRG 2 BEAENEGT Eﬁﬁ BebFuURerieying FReUEERSSi ¥4 cation

cat egonldes ther a@acksek Datheiganagedifdeveaese @rnﬂxﬂ@£¥§a§ goé gudoF
i ndi cati ng the mal f.u ctioni&gﬁf&equency for each, of nfnaggg evi ces

accordi ng 0 PhéYel 285 PRdafh gtegofy! 6nnP%%rb%§%sd%? thetest result
of the conplétfenteéstntihat fspansnaypkhaal abyumet tyst eshandamml i basis of

the a5500|% %qoﬁla%%Efkﬁgt 8@1%@ F%@g%gixgoéhgaﬁang?e&h e@?@g ed devi ces,

as stored inthe or age ea peécifica accor ?o this
arrangenenﬂdeatﬂégﬂ, or a dlsplay mode that visually 1nd1cates the

15 frequency and number of occurrences using a graph, chart,
drawing, symbol, cclor, or the like.
[ 0045]
(11) Another analysis system is used in a maintenance
inspection operation wherein either a complete overhaul for
20 replacing with recommended devices the entire number of
devices in a large group of managed devices, or a partial
overhaul for repairing or replacing with recommended devices
only those menaged devices that are malfunctioning is
selectively performed as an initial overhaul, after which a
25 complete test inveolving the entire number of the managed
devices is periodically performed to determine whether the
devices are operating normally or have a malfunction, and
any devices found to be malfunctioning during any cycle of
the complete test are repaired or replaced with recommended
30 devices. The analysis system is characterized in comprising:
input means for inputting the test result of the complete
test and a classification category to which each of the
managed devices belcngs; storage means for cumulatively
storing the test result for each cycle of the complete test
35 that is input by the input means, and stering the associated

classification category of each of the managed devices that
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result for each periodic cycle of conplete testing is input 15 by the
Jdnput neans, and the storage neans cumnul atively stores the test result for
each cycle of the conplete test thus input. Therefore, the storage neans
stores the test Tresults for periodic conplete tests that span a plurality
of cycles, and also stores the associated classification 20 category of
each of the managed devices that is input by the input neans. [ 0047] The
arithnmetic means creates, in accordance with a preset program analysis.
dat a for indi caipug by relatinght2mehekweandt heimphtunet in@ahsgf&fequency and
pIurallty of t.he «classific t|on ci%f ories for _each o

bt ceo. | SRR S AT PR RAMER Ao PEReimPFREAFOnFRBLYFORUERES  for
each of thdknanagbdxﬂﬂympesr&demu@mn@et@ebhea obasanhttdcahion €ategenyy on

the basis ofdhe hesliesplde 6, 30;the comlete LesLobbal seapsaplueality

of cycles an The " 8SSoci Cl assrPreation cat egory
each of trﬁhanmﬂnygﬁdhﬁﬁwyﬂﬁs,agrs@@ﬁé@snﬁ thsastforagedmeansng ﬁh@refore

ereating daid 4 Shich BT RKES 1o PRSHOLE LRe ARhERBsaRelysLs data for

i ndicati ng are ation tween t unctionin uency and
plurality Gicqarding afsvs|tfhec§tha@ﬁléatc@§épme§afc@g0émhoaf tbﬁebﬁﬁihﬁg@ﬂ

devices, ILhoOranalysis tdafra ther doﬁeﬂfé%l F&Qstth%hael EHQBE' Qn?mgrawﬂyency
for each of the nanaged devi ces_accordin the  classification category,

as obt ai ne®furfdEl ashershme t@%&ﬁ%ﬁ%%ﬁ&. gPgRsipEe. ClasRdftFahsoR n

whi ch tibe tesfedpReldOGactumieref rhested Hestcent ee¥akroand ohheret est
i npl ementati.on conditions are the sane). [ 0048] Correct and highly

reliable afdiY&% FE&0S's can therefore be obtained if the quality of the
service 10 condidO4dhs, the causes of mal functions, and ot her

chay actor Lot 159 Alea3gl L s TR0AIed, devLess, aLeaAtehized cuelg s

result for each periodic cycle of complete testing is input

15 by the input means, and the storage means cumulatively
stores the test result for each cycle cf the complete test
thus input. Therefore, the storage means stores the test
results for periodic complete tests that span a plurality of
cycles, and also stores the asscociated classification

20 category of each of the managed devices that is input by the
input means. '

[ 0G47]
The arithmetic means creates, in accordance with a

preset program, analysis data for indicating a relation

25 between the malfunctioning freguency and a plurality of the
classification categories for each of the managed devices,
or analysis data for indicating the malfunctioning freguency
for each ¢f the managed devices according to the
classification category, on the basis of the test result of

300 the complete test that spans a plurality of cycles and on
the basis of the associated 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 analysis data for indicating a relation between the

35 malfunctioning frequency and & plurality of the

classification categories for each of the managed devices,
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with the plurality of classification categories. This analysis systemis
extrenely useful for device managenment in 15 this respect. [ 0049] Being
able to automatically create such analysis data by an arithmetic nmeans
makes it possible to facilitate and streamline the entire analysis
operation, including the 20 creation of the analysis data, and hence to
facilitate and streamine the entire device managenent operation. (12)
Anot her anal ysis systemis used in a maintenance inspection operation
wher ei n el tderare iR el=e aoveirhdunkditart ingephacmag fuhtbibpcognendgdedeyi ces

th ti mh f devi [ I, .of d devi :

parti al | oVRENGUICH G RESa P Rg o CEbTRe RGN PR PebBmibrded devi ok §

only those oisresged ehiicre s attlegio ran, e asabbuadthednundersthel semevel y perfornmed

as an inl t'ﬁdmp%‘&%r%‘“c afit8lnahigha E%gﬁhﬁﬁﬁnge% hHYB%JVJEHQ fogcentire
e 30 y performe

nunber of the - managed evi cés 'i's périodica 0 determ ne
whet her 5t heerded césmhes ofeitgtitng nestalinfesvahavend ethéantesdbn, and any

devi ces fOQﬁ%bﬂéhé%%dE@dEU%%EBQ%EB&sdH&Engh@nﬁaﬁx?[e of the conplete test
are repaired’or replaced with reconmended devices. The analysis systemis

characterized i A %®rising: 35 input nmeans for inputting the test result
of the conpl et e dort-esdt and Gliassif reatibpnecahag9skigsrokueashcgh a plurality
of 18 pres rlb%g cI§§S|EJcat|on,crlger|a t 9 which each of the mnaged
devi ces bel Ktorgg@oeansdt ot EhRuFERLvEYy O sTBRi AGTThESt est resul t
for eadh cycreiiofidre aorplaieekest meh&ncsibApyt aby bbeetnput neans, and
storing thergssog?ate 5 cl ssif'catigg categorieé of each_ of thgﬁgl rality
of the préS&iBeF IS PEafPGR CFi £8Fi BR8P EatRvof et haT rePaged“SUevi ces
t hat are i nmindoyhtilze anpiuyts isedasy andtaei thmetkt offeahs teiatieathihgs in
accordance w.th [ gr LS.data. I.ndi cati,ng a relation
et veen o 10 ol FohEELaR R T P equaAcy g L ear Shg f b he s * !

cl assi fi catdngd yedtsegorsiten of eatkenelyvheselfasdsitbircdevbne management in

15 this respect.

[ 0049]

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

20 creation of the analysis data, and hence tc facilitate and
streamline the entire device management operation.

(1Z) Another analysis system is used 1in a maintenance
inspection operation wherein either a complete overhaul for
replacing with recommended devices the entire number of

25 devices in a large group of managed devices, or a partial
overhaul for repairing or replacing with recommended devices
only those managed devices that are malfunctioning is
selectively performed as an initial overhaul, after which a
complete test involving the entire number of the managed

30 devices is periodically performed to determine whether the
devices are operating normally or have & malfunction, and
any devices found to be malfunctioning during any cycle of
the Egmplete test are repaired or replaced with recommended
devices. The analysis system is characterized in comprising:

35 input means for inputting the test result of the complete

test and classification categories of each of a plurality of
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criteria for each of the managed devices, or analysis data for indicating
the mal functioning frequency for each of the managed devices according to
the classification categories 15 of each of the classification criteria, on
the basis of the test result of the conplete test that spans a plurality
of cycles and on the basis of the associated classification categories of
each of the classification criteria for each of the managed devi ces, as
stored in the storage neans. 20 [ 0050] Specifically, according to this

arrangenenkﬁe@CEQ@bd e@&ghaf&@ét@aﬁhc@@tégﬁaCtgyﬁhfc@fe&@mnéﬁt@héestIng i's
I nput ut .mean and the storage neans cunul |veI stores t he

t he inp t
test resul%EP@ﬂegagﬁV&§8Fe%Sﬂ°Pﬂé i cOhPFEES PBIES 53T { Hge éﬁ?ﬁﬁﬁ fher ef or e,

t he storagestmﬁalms; sher eestheetast fb@salatﬁ t?d‘:l@%fo’dlh@ conplete tesis that
span a plur and_a §O stores_t ass SOCI ed cl assification

cat egori es o é@hlgputh ycFQ?sFPPB t "oR"Er i 2BY 3 ?5+n% ¥ e Hethaged
deV|cesSthaﬂaamefinpmuobycahegompas aﬁaasch36f[t@®5ﬁ1uﬂ&&a@y|¢ﬁnemec nmeans

creates, | B.Ace0ndance WLLD Acapresel PG Ao RNl YRl 5¢ dAla AL, 4l cat i ng

a relatlon betmeen the unc ionin requenc | ural
cIaSS|f|caﬁkﬁﬂﬁﬁatégétlegeoﬂneathbyfthhelnpassméanai|©md35rbtthW1®.for

each of thg nmnaged @%\é'a%?ﬁg,OEnaQE‘!ﬁM?EéngétQitlﬁ iog bt e

nalfunctlonlng frequency each nmana drdeV|ces according to
the cl assi fNgadicés €ategbpredndorabaei of rehetEtpaseeiyedtidn criteria, on

the bagys @h1Eﬂact&@§&n@eggb§ueﬁcyhgnaoapbfaﬁai§§§ ¢haghspans a plurality
cyclescﬁﬁésgn the basis of the aSSOCIated cIaSS|f|cat|on 5 categories

of each of F4S&etiPRaFPERIEFEEEr PR FBFPeBENENGFCIFES WateetPRevi ces, as
stored in thetstromnagerneans. ofT’ﬂBéelfn@ﬁQgeﬁf@@tri@@s,daéﬁ el s neger makes
it possi bl btain_an sis.data for catin el ati gn between the
il Funct i o FEGHIEREY AA BEbrAPaFtChLBe TRETID el bl (e i th the
cat egor i esmahagadhdefrithe ekassidingatbothe classification categorles
15 of each of the classification criteria, on the basis of the
test result of the complete test that spans a plurality of
cycles and on the basis of the associated classification
categories of each of the classification criteria for each
of the managed devices, as stored in the storage means.
20 [ 6050]
Specifically, according to this arrangement, a test
result for each periodic cycie of complete testing is input
by the input means, and the storage means cumulatively
stores the test result for each cycle of the complete test
25 thus input. Therefore, the storage means stores the test
results for periodic complete tests that span a plurality of
cycles, and also stores the associated classification
categories of each of the classification criteria for each
of the managed devices that are input by the input means.
30 [ 00513
The arithmetic means creates, in accordance with a
preset program, analysis data for indicating a relation
between the malfunctioning frequency and a plurality of the
classification categories of each of the classification
35 criteria for each of the managed devices, or analysis data

for indicating the malfunctioning frequency for each of the
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criteria for each of the managed devices, or analysis data for indicating
.the mal functioning frequency for each of the managed devices according to
the classification categories of each of the classification criteria, as
obt ai ned under 15 the sanme conparison conditions (i.e., conditions in which
the test period, nunber of tests, test interval, and other test

i npl ementation conditions are the sane). [ 0052] Correct and highly
reliable analysis results can 20 therefore be obtained if the quality of

the servi Cenarzepd dedlgest Receausesy ob WALl UNEELORSca8NEnOtBEEgories
characteristics ?{ ga%gﬁ?f t he , na%ed devi.ces are analyzed uSing this
anal ysi s ddta 37t /R EXPSSEILRE R 8RatT bhEhiBs OWi FRSt RRSHE WPAIFRS of

cl assifi catiewt cafsegar io€s tok eaaplete2betshetahassphheabi prugsiteyias This
anal ysis sy m_ extr |y _useful_ for device agenent .in_this respect.
[ 0083] Bely 481 E7Fh CRuChat REar! ¥ fcF 5t BS8HERARAI L7 SO UAH AT EY an
ariphneﬁiccnﬁ&mwrdabegﬁiEap@ssﬁbt@etalhasﬁfitapéoandri@@rsarfmuﬂéamhthe
entire analysisORenabianyelielud ag Lhe, heahi ocol Lhe anglysis data, and
hence to facilitate and  stream iné tRe entire device ha agenen? operation.
[ 0054] Th&€hersifpsies smgaddabudetenipntbiranpbnerwhakhsi 3t B8saiklysis data
for indicatdigid Lelatise t hea; Fypcti opi ng; qggia
plurality of tﬁé SQac,gsgiggggf?gﬁ éggég%#?gg %f9§g%ﬁ1%§e§ﬁ§@%%%35| i cation
criteria f&ldaeRtdPning rarayesclednees Brurhbibnapystse data for

i ndi cagdng dihke sTeEibungbhoBaRggbregueneyEer §aChhOf -1 Lbhei FERRgEsh devi ces
accordi ng to,the.%k225|f|c tian categorles of each of the classification

criteria, CAntHEAwEPEt 8ACHaPA Eg?nP@B BRApAREH CBF t AE RRREYSEF &N C
data di splfayedrnadcatcagpyuher mdit sphayiofin@nyroghencl ypsr ofadater ©apabl e
of diSplay%%%a%e%Qﬁ%%@%és[aggg§hing to the classification categories
of each of the classification criteria, as obtained under
15 the same comparison conditions (i.e., conditions in which
the test period, number of tests, test interval, and other
test implementation conditions are the same).
[ 0052]
Correct and highly reiiable znalysis results can
20 therefore be obtained if the quality of the service
conditions, the causes of malfunctions, and other
characteristics of each of the managed devices are analyzed
using this analysis data in the context of the relationships
with the plurality of classification categories of each of
25 the classification criteria. This analysis system is
extremely useful for device management in this respect.
[ 0053]
Being able to automatically create such analysis data
by an arithmetic means makes it possible to facilitate and
30 streamline the entire analysis operation, including the
.creation of the analysis data, and hence to facilitate and
streamline the entire device management operation.
[ 0054]
The analysis and evaluaticon information, which is
35 analysis data for indicating a relation between the

malfunctioning freguency and a plurality of the




10 The display node for the relation between the malfunctioning frequency
.and the classification categories of each of the managed devices in the

af oredescri bed device nmanagenent nethods and anal ysis systens is not
limted to a display node that shows the relation by using a graph, 15
chart, or fornula, and includes a display node in which the relation is
visual ly displayed using a drawi ng, synbol, color, or the like. Simlarly,
the display node for the malfunctioning frequency of each managed device

glassifieddgraﬁgﬂﬁﬁﬁﬂ{fdﬁﬂdéﬁbgﬁﬁﬁéﬂﬂﬂfe%ah% %@tthbﬁhﬁﬁésﬁﬁi%aﬂﬂsﬁfiCa' 20
requency displ ay., may .al so he, e.g., a nunerica i spl ay of

mal f unct i onf ef%eaq%ﬁf%/%togggﬁnﬁ?”gﬁgp ARy 1CESNPI] ﬁgengP ¥8*for the
entire nunbdatoffdhelmbinageichg dhe oed fame tiidedhigc #regoenaydiEspl aychode t hat
visual ly indicates the fr.equency and nunber .of qgccurrences using a 25

gr aph, chart?,gé g:r?aan%%eo!] Ciseyvr‘?‘bcé)lis, EEEEEr PnélE £ éss[lféﬁgg]w?m) Anot her
mai n subj ectatraamresofoft agir esfertthe icleestifornatioa dataestiryuctanebéor a
managemnent i 'SSiSfing i n i Lon_o tion,
oA ch 30 01 Car e o TS her RSACC OF 8l Acrag WLPRCFBabtmanded

devi ces t hedigliavehwiber sIRiddrc s spday | @argengr eipeof typanafedatevi ces,

or a partialamerdhaid Ji0p TRR3S 1aNG Ak eniePl acing with recommended devices
only those mana devi ces ‘that are mal functioning is selectively

ed
performed as BS?éJrPSiEHi tial overhaul, after which a conplete test invol ving
the entliore nunbemeofditdie SRR fdeViees ris apethoraedeta +24 determ ne

whet her the devices are operating normally or have. a mal function, The data
structure i@%}éﬁoﬁ%'ﬁer‘?“ﬁﬁ%ty af etk’@sFlra§§&ﬁtl§aBF°PhEaE%ﬂﬁFé?% t est
that spans &f paghaldft jheofmaoyejeels dave cant dal kel bikeddapdripear dedise that
1 enneL gl RV 28 SR BEURRNCT, PRI MR O o 5 o
resul ts of dilmyleonplostee thest shawd tkeordédrion by using a graph,
15 chart, or formula, and includes a display mode in which the
relation is visually displayed using a drawing, symbol,
color, cor the like. S8imilarly, the display mode for the
malfunctiocning frequency cf esach managed device classified
by classification categories is not limited to a numerical
20 freguency display, and may also be, e.g., a numerical
display of malfunctioning frequency that assumes that the
sampling periods for the entire number of the managed
devices are identical, or a display mode that visually
indicates the frequency and number of occurrences using a
25 graph, chart, drawing, symbol, color, or the like.
[ 0056]
(13) Another main subject matter of the present
invention is a data structure for a management database for
assisting in a maintensdnce inspection operation, in which
30 either a complete overhaul for replacing with recommended
devices the entire number of devices in a large group of
managed devices, or a partial overhaul for repairing or
replacing with recommended devices only those managed
devices that are malfunctioning is selectively performed as
35 an initial overhaul, after which a complete test involving

the entire number of the managed devices is performed to
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[ 0057] 10 The mal functioning frequencies for each of the managed devices
.obtai ned based on the test results of the periodic tests spanning a
plurality of cycles, i.e., the malfunctioning frequencies for each of the
managed devi ces obtai ned under the sanme conparison conditions (i.e., 15
conditions in which the test period, nunber of tests, test interval, and
other test inplenentation conditions are the sane) are displayed based on
the anal ysis data extracted from a database having a data structure that

has such charaactield sthiether2@he @@98LeCORFECHpaRdL Mhghhyrhgliphde @p@d ysis |
i a?it of the seryice

results can _t ef gr.e be tained if the qu

conditions?’Pﬁggéﬁﬁ%éQDOf ﬁg?f%ﬁE?i%ﬁg?cEHEF(ﬂ§1 haraefefdiagd 46 &adt each
of the nanaged tdevri cesuvite afakyizedoRblbasedeot thetdspphaygdlurality

mal f uncti onj u [ f ch. t he ,manage evices..In this
respect, agﬁ?gé%g% a?%%tﬁgggﬁé§§eg ?%%%|§nﬂs£?ﬁgr$%3 ﬁ%vf%%tngm%genent will
be obt aPnediistcOG59)f Eaick draligsi sadabe manabedwr attlema titmcpromireg on
paper 30 aox li:ke, ~ele nj a_di y . di splay, or
By ot hor Cygo7 data ‘ChpsBra BF arcorarasiadosone L Bk ne

di spl ay nod#éseer obhéhgalteghicteening PEegbencymphete| tesBS amd anal ysis data
is al so notradgBdeed to a nunerical frequency display, and may al so be,
e.g., a nunerical 22 display of malfunctioning frequency that assunes that
the sanpling pkfPsds for the entire nunber of the managed devices are

identig¢al, or aTtdiesphayunedechhaly ¥irsyabh¥iekndbgatesntbe fheamasyeand

nunber of aqccurrences using.a 5 . graph, chart, draw ng, synbol, color, or

the |ike. dfvéﬁéf]ogiainﬁﬁ Qaﬁ?ngPrEhee BHi Feftlbf ?ﬁégﬁﬁt%ﬁ%%QQEﬁure
tests spanning a plurality of cycles, i.e., the
malfunctioning frequencies for each of the managed devices
obtained under the same comparison conditions (i.e.,

15 conditions in which the test period, number of tests, test
interval, and other test implementation conditicns are the
same) are displayed based on the analysis data extracted
from a database having & data structure that has such
characteristics.

20 [ 0058]

Correct and highly reliable analysis results can
therefore be obtained if the quality of the service
conditions, the causes of malfuncticns, and other
characteristics of each of the managed devices are analyzed

25 based on the displayed malfunctioning fregquencies of each of
the managed devices. In this respect, analysis data that is
extremely useful for device management will be obtained.

[ 0059]

This analysis data can be written data printed on paper

30 or the like, electronic data displayed on a computer
display, or any other type of data capable of displaying a
content.

[ 0060]

The display mode for the malfunctioning frequenéy in

35 the analysis data is also not limited to a numerical

frequency display, and may alsc be, e.g., a numerical
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according to the present invention, the managed devices are recorded so as
to allowclassification into a plurality of 10 classification categories
according to a prescribed classification criterion; and the relation
between the malfunctioning frequency and the plurality of classification
categories of each of the nmanaged devices, or the malfunctioning frequency
of each of the managed devices 15 classified by classification categories
i s obtained based on the test result of the conplete test that spans a

plurality difspaygl eF ad fencthenbagi sretubheyassgei akegnebasshfi gadi on
category of ea

h_of the managed, devices, and js recorded. 0062] 20

SpecificaH%ﬁmé;ﬁagfgﬁﬁﬁopg %%Fstg?rﬁﬁ éﬁﬁn??mbﬁé O%eF%?i%ﬂ£%%?QBen t he

mal f unct i orleng dersequendyleand chie opl br aikpyaef mebasshit cat s0a1Tat egori es of
each of th d . devi r . th | functioning frequency of each of

t he nanagegjﬁeV|%%§ §5§é$%%%€§n6§ %nggPFggﬁtPgnogﬁFﬁﬁg??%§ 2513%t%i ned on
the basPs dfrapihe tchetrtreswbwingf skmbpéri odlior, conptieteliksts that span a
plurality of cyﬁb%%l?nd on the basis of the associated classification

of

category of eac the managed devices, i.e. the rel ation between the
mal functi oni ng fildquéncy arefensegl embbiipent efatkéefdetai shrugourat egori es

of each of Jfhe kBnaged qﬁgiggggghtt@ﬁveHBEEHDC££Qn&Qﬂa LEUHENLY. O s gach of

t he managed devi ces cl assi by classification categories obtained under
the sane CGMPEACS0RCCERIICI 8hdOY| Céassébhaprtionsinhowhi BhuTablity eaf

peri odl0numerssaffitastisn taskgbRiesvakcoahdngt BEr ot 88t Shihapl enent ati on
condi ti ons are LQe sgneg is,gisElayed siFg the analysis data. 23 [ 00 631
Correct an§HgHty CRetPRoFELERALGET s2PESENEsTRAAT L PR 2FBFRR b Bt ai ned i f
t he qual it madffunbeisednigcéreqandil/i and, thbeptavsest pf ofratf awet F DRt i @nd

oL e o2 neAAErab. B3 8LERRD et i dmnased deyicos, afg, analyzed basec
malfunctioning frequency of each of the managed devices

15 classified by classification categories is obtained based on
the test result of the complete test that spans a plurality
of cycles and on the basis of the associated classification
category of each of the managed devices, and is recorded.

[ 0062]

20 Specifically, according to this arrangement, the
relaticn between the malfunctioning frequency and the
plurality of classification categories of each of the
managed devices or the malfunctioning frequency of each of
the managed devices classified by classification categories

25 obtained on the basis of the test results of the periodic
complete tests that span a plurality of cycles and on the
basis of the associated classification category of each of
the managed devices, i.e. the relation between the
malfunctioning frequency and the plurality of classification

30 categories of each of the managed devices or the
malfunctioning frequency of each of the managed devices
classified by classification categories obtained under the
same comparison cenditions (i.e., conditions in which the
test period, number of tests, test interval, and other test

35 implementation conditions are the same) is displayed using

the analysis data.
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frequency and the plurality of classification categories of each of the
,managed devi ces, or the displayed mal functioning frequency of each of the
managed devi ces classified by 10 classification categories in the context
of the relationships with the plurality of classification categories. In
this respect, analysis data that is extrenely wuseful for device nanagenent
w Il be obtained. (15) In another preferred enbodi nent of the data 15
structure according to the present invention, the managed devices are
recorded accordingsp a plurality of prescribed classification criteria so
as to allow cla I c|l assification categories

sificatio nto.a urality o
for each of the%8F§§§FfPB t 6Hg&ViFEhF§?£3n H?L%S+%I%??%%t%e@ﬁ%en the 20
mal f unct i oniheg effoegueacybandntteipl ghal gyl oftycbasshéi eatvdfe categories of
each of th%ngq%iifica hon criterig fog eacg. of the naaﬁged devi ces, or
t he nalfunct|5%in§nﬁreé EnE§UsFS BACHEbFEHE  FRAagRd djVites classified by
cl assi f p catdhemwactatrégticesoforaehchfotht heachassi déechteonacs i deaivwdds 25

obtai ned o Si.§ .Of; - t _result_ o o) e : spans a
plurality %FggécBgsEgﬁdhéﬁgiﬁ&8§a§%g§g¥gnt%%££§%%c?g é%§%¥%§§¢%%%gﬁqtan
cat egor i es fofowgrkyorntdhéhecpiyshlicut ponceassefiaatben eaattewdridme dnaged

devi ces, andcnl $ @6Qr A8Hag3l Ee@@@éh,SQEC#ﬂécéié 1;§§§O%£ﬁfﬁhéf&éiﬁﬁg]
arrangenent, the relation between the malfunctioning frequency and the
plurality ofegllgssyt Péatrbh €At ERBrmasagededrtiierstpbasei bhad fR¢ation

criteri@ fenaseack:ebtthe HEB@@SQiQQVEﬁeﬁh@rc§§té§@ @ﬁ!{y@ptioning frequency
of each of tge managed deyi ceS. classified b% classjfjcatjon categories for

each of th&C2aT¢PRASEIPRCHEFBNTRE| PePralobyY aPhedl a9 thetdak?s of the test
resul ts of chhegpetiieedi cIcotipl ete=desdts, tdrail whan datel whald tiy ek reyellgs and

on the basi% E the a sgciated cIassiLicai' n ategory of each of the
cIaSS|f|caP|8% %r?Pér?S +6F BREAIGFEB -t 1 %g?%g t%ﬂ%? es, i.e. the
rel ati on betweerilbheIn another preferred embodiment of the data
15 structure according to the present invention, the managed
devices are recorded according to a plurality of prescribed
classification criteria so as to allow classification into a
plurality of classificaticn categories for each of the
classification criteria; and the relation between the
20 malfunctioning freguency and the plurality of classification
categories of each of the classification criteria for each
of the managed devices, or the malfunctioning frequency of
each of the managed devices classified by classification
categories for each of the classification criteria is
25 obtained on the basis of the test result of the complete
test that spans a plurality of cycles and on the basis of
the associated classification categories of each of the
classification criteria for each of the managed devices, and
is recorded.
30 [ 0064]

Specifically, according to this arrangement, the
relation between the malfunctioning fregquency and the
plurality of classification categories of each of the
classification criteria for each of the managed devices or

35 the malfunctioning.frequency of each of the managed devices

classified by classification categories for each cf the
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mal functioning frequency and the plurality of classification categories of
each of the classification criteria for each of the managed devices or the
mal functi oni ng frequency of each of the managed devi ces classified by
classification 10 categories for each of the classification criteria
obt ai ned under the sane conparison conditions (i.e., conditions in which
the test period, nunber of tests, test interval, and other test

i npl enentation conditions are the sane); is displayed using the analysis

data. 15 [ DQGH)i rGerach andchirghl ypeehhabl enapakyshsi s est! {i5e Cabst
therefore be o talned if the ality of the service conditions, the causes

of mal functh SRt dffePerd F&cF@PP%?F@stSFtéaEHanSP%% FrerEGeR HeYi ces
are anal yzed zgma@sthadbaalah@fbhh@sdbsptayesséebaét@@ Oeiyeen tdeion

| f t f d.t I I I t t f
cach of 1 ne UEeETT LEabreh ©fi LOP GIFOF GACAEIOR CRe-RENAGRY: (UTLEE or
t he dlsﬁlayéa menfagect derniiogs, fdequenby mélaa¢hnobetheennmm@ed deV|ces
el ati oneni il SRt IERAT G GRsoARetd: SRTLES bRAFRE CI0AE AR s Phetion o

rel ati onships wt assrf ron gories
t he cl assi fdedggiosd esr iotfeciagh Dﬁ thesclaespémtatanalVSLsedaaanha¢a¢m

extrenely usefuls fan.dey a%mg@gagsmsﬂe Iﬁ%hkuﬁsweﬁmeﬁreé@eﬁcg%ﬁl et

anot her mai n Subj ect nmatter resent I nventi on mal Nt enance
|nspectuone§ﬁﬁp@ﬁttaﬁpaﬁaﬁa§df6#Vl§eﬁaph@§ﬁaﬁé@duhsp@b@$@¢ﬁtﬁa¢n@wu

facilify dewtessrhek %@e@acgnoﬁfh@h@agmseif@cg’éigﬁl ERge 881 £cbph { Qi @
plurality of 3 i nt enance i nspection el ines. The nmai nt enance

i nspect i on "Rdgporte aﬁﬁ&FaFﬁgpéEééPHiﬁ@ngbt%ﬁ%spﬁés%nt cond } fient | Bh

conpri ses: waidevicte kéﬁ@upedaba ﬂﬁﬁﬁﬁ@ﬂeﬁf Hekts, feestanag Nga] AyHuy dat a
of the deV|§$%go tained fromin ut pl an dat a, devi ce

N
attribute Vi géauFQP egﬁnﬁﬁ?foPoFoﬁghﬁF?S%OaﬁedE@?c%@@ﬁ ribute val ue of

a displayed using the analysis data.
15 [ 0065]

Correct and highly reliable analysis results can
therefore be obtained if the quality of the service
conditions, the causes of maifunctions, and other
characteristics of each of the managed devices are analyzed

20 on the basis cof the displayed relation between the
malfunctioning freqguency and the plurality of classification
categories of each of the classification criteria for each
of the managed devices, or the displayed malfunctioning
frequency of each of the managed devices classified by

25 classification categories in the context of the
relationships with the plurality of classification
categories of each of the classification criteria. In this
respect, analysis data that is extremely useful for device
management will be obtained.

30 [ 0066]

Yet another main subject matter of the present
invention is a maintenance inspection support apparatus for
a maintenance inspection of plant facility devices performed
on the basis of a guideline selected from a plurality of

35 maintenance inspection guidelines. The maintenance

inspectionlsupport apparatus according to the present
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5 specified problem device, which acts as a designated device to be

Subj ected to mai ntenance inspection, using an identification synbol read
froman ID tag attached to the problem device while referencing the device
| ayout data that is managed by the device | ayout data nanagenent unit; a
10 device test data acquisition unit for acquiring device test data for
the probl em device; a device evaluation data generator for conbining, for
each of the devices, the device attribute value acquired using the device

attribute vialie tiagdWosdri@Rsunit dandckheadevicaat 8shadayanasguiipd using
the 15 device test data acgy|5|t|on unit, and for genera |ng devi ce

eval uat i on {¢&t $rE A% HEYE HraAa§enht thRi HeVoFeappRhaingd al * Pl st Y code
that - al | owgidiecdavemtepalamatiagh ; dat aet’ocbeattBNpged aslaehi story, storing
t he devi ce _eval.uat.i.on dati i.n_ a database 8nd.extrggtin§ devi ce eygluation
data that Z5Lonrdrd 8% &4 eREGALNEI Bn X CF a5FF IR Y?oﬁa%?%d% sor

f or accéssispgctilfd ediatpabbisent hieotgk, t kbidat abaseannaadeskghatami deanck
classifying fhe %%t‘ﬂ '%%t%‘éalt%aiuﬂﬂag%%c@hkhs grki pg ﬁgiﬁée%ge to a |
classification criteria tabl'e; a deviceée anaPyS|s pfocessor Tfor nmaking a

hi st ori cal igeatidtiicetioh 2ymievi ceadvalont bonlBatagexttached fo obit he

dat abase orprg)fble WeGR cV ahyat eefgégﬁc%gs%éi 8dv1 0.t Do Chassiil catlon
processor an anal yzl ng an oper atl onal state of the %ew%es;_ a pertornmance
conput at i ofSuFiN NG Sanphiei AgvaRcedarbrtcdabpf BaRagenehe gelectad

Mai nt enanceviizRedlisan akizdakbbneseRo30uhhe basi scohitheganabysdist&gsul ts

of the device analysis processaor; ,and an assi stance information generator
for gener &AtAg T8LsitELaRCOPLATOPRNEFBA RofC¥eFBCEVRGUERECT naR iR enance

i nspect i on gguicdelicreToen coh®ibashs ebrt Becheeenprtcdef{est, conpuiesi by the
per formance 3 oi,nt,of the nmainten

inspectionagggggﬁ%%t&%ﬁgFagﬁéﬂﬁgégﬁgF$hgg¥hghgegﬁﬁ?y§F§r+%%E?tgggﬁg t he
l'i ke obtaicegilsy ttilbe devitcendnahgstsvprecessordababecgseded nus ey fidien ng
i nt eﬁ]?‘nc%le'vq%%e%tels%n s lau g%hSQS%Q%Qe@rp%t,l L&Y for generating device
evaluation data; a database management unit for appending a
history code that allows the device evaluaticn data to be
managed as a history, storing the device evaluation data in
a database, and extracting device evaluation data that
20  conforms to a search condition; a classification processor
for accessing the database through the database manzgement
unit and classifying the device evaluation data while making
reference to a classification criteria table; a device
analysis processor for making a histcrical evaluation of
25 device evaluatiocn data extracted from the database or of
device evaluation data classified in the classification
processor and analyzing an operational state of the devices;
a performance computation unit for computing an economic
effect of the selected maintenance inspection guidelines on
30 the basis of the analysis results of the device analysis
processor; and an assistance information generator for
generating assistance information for selecting the
maintenance inspection guidelines on the basis of the
economic effect computed by the performance computation
35 unit.
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5 plant facility, the performance conputation unit calculates the

mal function rate, total vapor |eakage, nonetary |oss due to vapor |eakage,
and the |li ke of each device and conputes the econonmc effects of the

mai nt enance i nspection operation on the basis of these analysis results or
of the device 10 eval uation data obtained fromthe database via the

dat abase nmanagenent unit. The assistance information generator also has
an algorithmfor using the analysis results to choose the recomrended

devi ces that shauldybeysed E”tﬁesQQQhEbﬁgncéOEﬁEbQEtléﬂdsﬁﬁﬁbf@erEfOre
suggest recommended devices tq 15 t perator during device replacenent at

the speci f iB&¥a125¢&t itén thpte06?r ﬁﬁ?n?@ﬂéﬁééslﬁ%ﬁ%é??oﬁn%u?%%l1h@% that are

used in rnauﬂamM@@C@ylm&@e@bwaeeoaﬁé@yBQQSpieee§§@@0t&lB@ i £ed 20n
mai nt enance i pectlon s% por t apﬁaratug i ncl ude: ete overhau
g@ r

strategy i ®@Swhicch-&9%8rpleteebver hagP=r lBBr?B?ﬁ%ﬁlo? n?%%?%%%“?h%né%tlre
nunber 6f dawirtegatd e ysubhecpedfbemamaentenpntetiospesitonslanidtes

reconmende deV| nd a__conplete.test inyol t he ep t|re u of
e managed s aderes 1" rrER Depran darpt Y enkalln MenETatb o Tra Ele
over haul sﬁKaW@@pn A eatriagle , aapdrthallmkerhéubacb pevioeneud ¢Qmpw¢$ﬂr only

those of thelengs:ko becsul pot 6ol 0.y ARLALADANGEH0SPEGH | 005, L, have

a nalfunctlon 'ace e mal functioning devites w th Tecomended
devi ces, B@Haﬁ@eab@@ﬂﬁléﬁetb§§? PRSVOLAgTERBlEAt Prechumerdefi¢he managed

dEV'Ce%O'SéH$QQaQ%bh0@b%%|b%t%%ﬂ@ét%QomBB%EFdEE§£§%§”$£§JEﬁéT&ﬁ%£E¥W¥“E5

FIG 1 is a perspective view of a managenent unit; is a circuit
di agr am of TeREIREREGe MBAT - unT e a%%#$#%§c%3%%ﬁ%ﬁ%ﬁﬁ%QRHQQQﬁ¥QFQﬁN%ﬁﬁﬁM ng a

test node; hag EhGal4oirs thieWoshawt Ag the dh&pyaysnﬁggupﬁsat@v@@@@@@nt
;ﬂﬁgggase The Roindne @V N0 N0 Lhe g5t 8v, Irde.9f 18 LagliLtYeghart
location, and can therefore suggest recommended devices to.
15 the operator during device replacement at the specified
location.
[ 0067]
Maintenance inspection guidelines that are used in
maintenance inspection operations for supporting the
20 maintenance inspection support apparatus include: a complete
overhaul strategy in which a complete overhaul is performed
to replace the entire number of devices to be subjected to
maintenahce inspections with recommended devices, and a
complete test involving the entire number of the managed
25 devices is then periodically repeated; and a partial
overhaul strategy in which a partial overhaul is performed
to repair only those of the devices to be subjected to
maintenance inspections that have a malfunction, or to
replace the malfunctioning devices with recommended devices,
30 and a complete test involving the entire number of the
managed devices 1s then periodically repeated.
BRIEF DESCRIPTICON OF THE DRAWINGS

FIG. 1 is a perspective view of a management unit;

FIG. 2 is a circuit diagram cf the management unit;

35 FIG. 3 is a perspective view showing a test mode;
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5FIG 6 is a view show ng an analysis graph; FIG 7 is a view show ng an
.analysis graph; and FIG 8 is a functional block view of a portable PC. [
KEY] T Managed device 10 Ic Test result Db Managenent database N
Mal functioning frequency G E Analysis data 2 Input neans 15 14a, 14b
| nput means 17 Storage neans Pb Preset program 16 Arithnmetic neans BEST
MODE FOR CARRYI NG OQUT THE I NVENTION 20 [ 0068] FIGS. 1 and 2 show a
management unit 1 used in the nanagenent of a large group of vapor traps T
installed in a rawenidcdls plignt sBbwahBethap@EpUsyNGofiachEi & Ymadd@ement
managemnent nit 1 is conposed of a testing unit 2, a portable personal 25
conput er 3%,51,[ ed as "portable PC' hereinbelow), and an ID tag
reader 4. [ 0069JIGIhé tiesti mdewnishoRihgstaekdypptah asdanocoper bddnmi i t,
a mni atur%hc;lir pli‘i‘% §.as a di splay unit, an internal CPU 7 30 (central
. g . . . .
processing uni't) "as-an arithnetic unit, and an internal nmenory 8 as a
storagedunit. AFI&st ibngspreogriam Paciwgngstor edalpsihegnepbry 8. The testing
unit 2 operates @iy acqqrdange, wWith, the testing prog a cuted by the
CPU 7. 35| OO'F| 28 %he t estin u‘ﬁJIlt 82 ﬁas ga %g%ge&ggbﬁhegﬁgstal end of
the probe 9 isIgfovitdéd wi fHngtienser blockovidet et #ngorhebleuper sonic
vibrations and temggrature at the external surface of a trap T while
pressed agai nst the external )
T Managed device
10 Ic Test result
Db Management database
N Malfunctioning frequency
G, E Analysis data
2 Input means
15 i4a, 1l4b Input means
17 Storage means
Pb Preset program
16 Arithmetic means
BEST MODE FOR CARRYING OUT THE INVENTION

20 [ 0068]

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 .
unit 1 is composed of a testing unit 2, a portable personal
25 computer 3 (abbreviated as "portable PC" hereinbelow), and
an ID tag reader 4.
[ 0069]
The testing unit 2 has a keypad 5 as an operating unit,
a miniature display 6 as a display unit, an internal CPU 7
30 (central processing unit) as an arithmetic unit, and an
internal memory 8 as a storage unit. A testing program Pa is
stored in the memory 8. The testing unit 2 operates in
accordance with the testing program Pa executed'by the CPU
7.
35 [ 0070}
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5 surface of the trap, as shown in FIG 3. Vibration and tenperature
signals sensed by the sensor 10 are input to the testing unit 2 via a
connecting cord 11 (or an infrared conmunication nmeans or other wrel ess
comuni cation neans). [ 0071] 10 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 switched between the extended position shown by the broken |[|ine and
the retracted position shown by the solid line. Wen the ID tag reader 4

i's brought C'Os%h%pt%%thggt%31%321ﬁa§t53§?89e'@ t heghyigidiidy Ly eachitest ed

trap while the arm i s "ext ended rea nunber, trap nunber, and ot her
trap idenHF¢att 4§ PAPIERECT 5AthadoFePRETCcaPr 68HoRBFAGEIRAPE T recor ded

inthe IDt ek?soalrl% ReadzRY chReahB tagpkeadercdatandeaterénpyt to the
testing unit éér 8& 0072] The gortable PC 3 has a, keyboard 14 styl us
&

14b, and §h6%ﬁ? as¥ bé?aPFﬁasﬁﬂlﬁgalﬁsﬁl ?a?xﬁ%r%. a display
unit; af i m;tlﬂrﬁmie GRUthe asaph aki khowhi ¢nURIE, and vidrdtiier rald hard di sk
17 as a stqQrage unit. A.nmanagenent ram Pb is.stored.on the hard di sk
17 Stne polire s SRR e Tt ke nE SRR PR L TR n TRt pEr am
Pb  execut estiyirichenGRU21&1a] a0@é8hedhénpocbaldl 21 PCo8 sanimévarédo- way
communi Cat Iathlile 300! BE LESLLNG ALt 2 4188 SoRReel L00, COTde B (or an

infrared . conmini cati on n€ans o €SS connuni catton neans The
trap identificatil®ilinformation la that is read by the 1D tag reader 4 is

input tg the te%%!nQD“@'g %e@ﬁgrtﬁe SDBEB§95?dPE63thg9d£s@gf4énah§fn?@Dry 8

of the testing unit 2 stores the o i cafion, service vapor
pressure, éﬁﬁ‘é@h@@uﬁﬁﬁésoéftbﬁaﬁrohﬁtﬁvbwﬂ hi hher Bl Al 1Y %@l%ab% R the

tested trapyitchbierethReh REeUBkteAdE8AHS s £ 9Bh BROVENBY Vi Be LB kERP
attrlbute line and the retracted position shown by the solid 1ine.
When the ID tag reader 4 is brought clese to an ID tag 13
15 attached in the vicinity cf each tested trap while the arm
12 is extended, the area number, trap number, and other trap
identification information Ia of the correspending trap T
recorded in the ID tag 13 are read by the ID tag reader 4
7 and are input to the testing unit 2.
20 [ 0072] -
The portable PC 3 has a keyboard l4a, stylus l4b, and
mouse (not shown} as operating units; a display 15 as a
display unit; an internal CPU 16 as an arithmetic unit; and
an internal hard disk 17 as a stcorage unit. 2A management
25 oprogram 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.
[ 0073] _
The portable PC 3 can have two-way communication with
30 the testing unit 2 via a connecting cord 18 (or an infrared
communicétion means or other wireless ccommunication means).
The trap identification information Ia that is read by the
ID tag reader 4 is input to the testing unit 2 and the
pertable PC 3.
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information Ib of the tested trap T specified by the trap identification
information la that was read by the IDtag reader 4. The trap attribute
information Ib thus read and the vibrations and tenperature sensed by the
sensor 10 are 10 evaluated using determ nation criteria information Da. The

determnation criteria information Da may, for exanple, include tables for
cal cul ating the vapor | eakage rate or the I|ike fromthe trap nodel,
tenperature, and vibration. The determnation criteria information Da is
stored in the 1% grgnmry 8. Obtaining the vapor |eakage rate as a.result of
t he eval uati on es |t ossi bl e to determ ne whether the  test trap T is
operating nornalj % FaﬁcFﬁéﬁlnﬂnunéHdEtFBHre§hE ﬁaT?%%%tion

cat egory. cappalmttiearﬂets@wya:@d vapsucprasswiet hahdt Behkeakybss| &f gerap
medi um or whet her .t he i s a_blowaut or_an_ohstructign, qr the
R [ 0GR SRR RAED 355 PS: BaePnetr GhPobPRES F bR e Fon THE the
menory 8 ttreggr- imef emmdrice imeldisndtcoon the teabtryay thel uder attesbudate,

notes, and . I N f r S t 2 ut. b p ing the
keypad 5 oﬂﬁgﬁgﬁFﬁbégyg% ggéﬁﬁof%g%%e%tggggd éggcg%ggg %y %%grgé ts of
deterniningi#$mﬁﬂﬁﬁcaﬂﬂm@ umépgm@pepatéan@haﬁlWysorehdvbyathalIDnt@@on, as

well as_\hedpaulds ehedetgomplpgptbe mekinpetion fateanrastiap 1111

t est results l'c (trap test formati on Brocess t 30 trap test
resul ts | c % vddyrediansd a\mdt kefperatape rse@ﬁteidf Eaf—h@nsﬁﬁﬁ@?rrh@l%ﬁel a and

trap atori R Jatfer mtingn deltRrmihase ohy @S takibnt AEARLL ONcAT Ba @l Sthe
transmtted to the portable PC 3.. [ 0076]. 35 In the testing unit 2, the

trap i dent id5TEHV ISR CLOR GrAderoA F&fOFPéﬁlSPtPPbBPErlﬁ?ﬁrﬁﬁ T8RSt b, trap

test 30 residitisid GararReG tﬂo&pcﬁ@fz@ﬂ@ﬂ@@gl fher rabbeniédkapeutatbeort ented
tion Ja that_was read

by The 1D ader Gdad) o roct RPGRfat FBNPA50GE TEne T aet La e LR~ T Rifeci 11 ed
by operatIM@termlnatlon criteria information Da is stored in the
15 memory 8. Obtaining the vapor leakage rate as a result of
the evaluation makes it possible to determine whether the
tested trap T is operating normally or has a malfunction. 1In
additicn, the malfunction category can also be determined,
such as whether the leak is large, medium, or small, whether
20 there is a blowout or an cbstruction, or the like.
[ C075]
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 plurality of other entries that
25 are input by operating the keypad 5 or the like for each of
the tested traps T, and the results of determining whether
the traps operate normaily 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
30 trap test results Ic are correlated with the trap
identification information Ia and'trap attribute information
Ib. These types of information are also transmitted to the
portable PC 3.
[ 0076]
35 In the testing unit 2, the trap identification

information Ia, trap attribute information Ib, trap test
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5 the keypad 5 or in any other way) are displayed on the mniature display
6 in scrollable form [ 0077] The hard disk 17 of the portable PC 3 stores
a nmanagenent database Db in which the trap attribute 10 information Ib
about the tested traps T (i.e., managed traps), the trap test results Ic
of each of the tests perfornmed by the testing unit 2, the trap reference
information Id, and the like are recorded in correlation wth the trap
identification information la. In the portable 15 PC 3 that has received

the trap tQ§£ﬂﬂ%§“hE§ Eﬁdf%?ﬁﬁtngeE@ﬁEEngnEBEﬁagloﬁ flat abase upgdate

function is initjated trap test results Ic and trap reference
i nf or mat i orrasFedatea®imll 4PPFefyeFelir 888 FAZPheSARhhiEFRM OMat abase Db for

t he SDGCIfu&&a&a@&q@nt&ap$h£t 295[reaa8byTbﬁenmnag§@9ﬁéa@@¢a@aserEb may not
have any entrjes t hat _corres to the

ed tr r
Gont 11 T TGO POt L Pk ohett FEoPD Tagbreabera Y VHert e
happens5 thﬂnpO&@@hbeSPGr31Qreayestaeke@aym agsead25pbayabase tm@atlon
functi on wherei é,th t.is relﬁpegl t o%ge managed traps T (i
unr ecor ded ¢ uﬁ?n 158 PPesSpoHd§“t8-tRe Frap i'denti fi cation |nfornat|on
lais newy estdé®77$hed i n the managenent database Db. The trap test

results lc and txfht%gh%%ea&@%emnfo%r TRL! 881 dpa0HE $hecdfegapaged traps T

transmitted fromthe tésting unit 2 are” recor F2 managenent
dat abase D@aﬂaQﬁmaﬁtpdﬁﬁﬁbaFeO@DQpnIWhaéblthéntr@heabﬁﬁl%%t% PC 3 has a

dat abagg di;$plahah %ﬂctzboabwﬁ%r ehy therkbhaprhgenti ficat] ofaam@@armtl on la,
35 trap attribute information Ib, trap test results Ic, and trap reference

|nfornatloﬁﬂﬁ@SQboG@eeééﬁPoFeﬁﬁerﬁﬁﬁé@édICS?ft?éﬁ% qfr%%%rﬁ%ﬂt?n t he
nmanagenent latrahase By ane @é@@hﬁﬁednlﬁn2§h€hé|§EQEYIéﬁet@n&@bU|ar form as

shown in Hf%fdima%gontgbs g%%ab%se dkgpggé rgggr&g Ignogo£ggldésglay 15 1s

with the trap identification information Ia. In the portable

15 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
the specified tested traps T.

20 [ 0078)

The management database Db may not have any entries of
the managed traps T that correspond tc the trap
identification information Ia read by the ID tag reader 4.
When this happens, the portable PC 3 creates a record as a

25 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
test results Ic and trap reference information Id about the

30 managed traps T transmitted from the testiﬁg unit 2 are
recorded in the management database Db at this peint.

[ 0079]

In addition, the ?ortable PC 3 has a database display
function whereby the trap identification information Ia,

35 trap attribute information Ib, trap test results Ic, and

trap reference information Id about each of the managed
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scrolled so as to display entries related to tested traps T 5 specified by
the trap identification information la that was read by the ID tag reader
4, or to tested traps T specified by operating the keyboard 14a, stylus
14b, or the like. In cases in which the information la to Id about each of
the nanaged traps T has been witten or rewitten by operating 10 the
keyboard 14a or the like, the content stored in the nmanagenent database Db
is subjected to a wite or rewite operation accordingly. [ 0080] The

portable PG 3dd 1€ reddi@ciBNaIeRRNaREEERHAM:-PA) t BBSse 1Bp a2 PBPHL Sig1 dpnigt | on
and an anal ysis data creation function“in addition to, the_database
updat i ng art® dPEadiFPleanddi éR ARGV leRefAAPabageSBPYRI &Y Fifct f on descri bed

aEOV_e. W t hftHi][be qa]mm_ Ecs) dfi_lé;gmgiy(?htﬁé &lab@éaththacafhispyaghagtisrrageTGZO
showi ng the ility provyide th a large grou mana traps

Such as t he G RO T FPGTLEPLEYAFBHT &U8d  BROLRE HP SpFay=C 15 Ore t hie
basi s of fagidditf echant tihef aramt idenbd fstatednohinfboheahhod Taskhd.wddi s

di splay is proyvided.instead of the bove- descri be a

di spl ay sh&%ﬁq #ngé? jb %ﬁg g&&IFFO%f 8FsgPa§68?%§eﬁ ggka?igg%gfﬁﬁﬁét show
i ndi vi dual 85 dresteed g dps KegbeaadelKai, dsogltuhelfhei brt Yhehdikei mdge G

and di spl ayed an J'_tnh%hqic%ﬁlt%\é %%F'o'ilmégi%r %Qg%ggrﬁﬁeéﬂgﬁttﬁgl@%%@;tﬂ the

actual trap positions. e overlaying 1s per : asis of the
trap arr ang@em@ded Meoratli 6fS Décabuuttégahosf rensitesnelyt PRSI RGat is

storedign the 3Qpaaddislk LE ikhet hexsamengrppatent| 09844 Yhepnhany of the
display elenentsE displayed in the facility chart image G on the displ ay

) : Y, . .
15 of the poregsrenscdatabssgePbciedSBPIBFEREt FAgat HELEEYPHSTEBHIEF t he
li ke and. i $p3s-desngraieddiarigxecution, the information la to Id about the
managed trap T é;@t iorresponds to this display elenent Eis 32 read from
t he managenent %tYase Db and di spl ayed as a separate frane in the
facility chart megedstablihecddspgliay., the management program Pb) has

15  a mapping function and an analysis data creation function in
addition to the database updating and creating function and
the database display function described above. With the
mapping function, a schematic facility chart image G showing
the facility provided with a large group of managed traps T

20 such as the one shown in FIG. 5 is displayed on the'display
15 on the basis of facility chart information Dc stored on
the hard disk 17. This display is provided instead of the
above-described tabular database display shown in FIG. 4. 1In
addition, display elements E (icons) that show individual

25 fested traps T are overlaid on the facility chart image G
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 infeormation
Dd about each of the tested traps T that is stored on the

30 hard disk 17 in the same manner.

[ 0081]
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
35 designated for execution, the information Ia to Id about the

managed trap T that corresponds to this display element E is
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15. [ 0082] 5 In addition, as an analysis information creation function of
the portable PC 3, the application of the corresponding trap T can be

di spl ayed using differences in the shape of the display elenents E on the
basis of the trap attribute information Ib of each of the managed traps T
10 recorded in the managenent database Db, as shown in FIG 5. 1In this
case, a square indicates a general use, a triangle indicates a trace use,
and a circle indicates the nmain pipeline use. Based on the trap test

result lc Eﬁﬁmﬁ%&%m,E%@ﬁﬁﬁ%ab%%BnI QHHHBQEEVQBYaﬁécaiQﬁﬂay@dt@@ dranagement
15 dat abase Db, and dependin ferences in border . co] or or

pattern of %QR§§ﬁ§%ﬂ@£@m§Iéﬁe%P§ éacﬂﬁétﬁuﬁBéFthPEFgenﬁl?ﬁn%%?d%%sRﬁaXhe
correspondiryg trap T in the nost recent preset period (e.g., 3 years) is
di spl ayed. In thi anple, a thin solid border indicates zero tines, a
thin broken 20 Béﬁ@gﬁ indicates a single tine, and a thick solid border

i ndicatés a p|Uﬂm|BUﬂl&ﬁOhlnES ah aﬁa3ysés fis€drihetébn, cthetiesi m "nunber N

f | f td | f d
Cefors 25 8 HE DS P PR Eofs. éxpzf“%es's%t%ﬁﬁriﬁage%e['rzp)s T
i nstal l.ed amn;aapmmdan@nimaplﬁtpan betélspéayadcoanndaﬁeéferﬁece$ap@
rather thanthen g%b%E MRl Pﬂgg 8T§m8kt§tSe?ﬁgkﬁe”BQ§%§d%% ?ﬁ%d%

t he mal functioning frequency ne trap | as suc
single ent@%tdﬁb@tﬁla Mrm@tépneﬁbrpéseﬁﬁhaﬂﬁ typeMéﬁageﬁfbrﬁﬁﬁl%n | a to I d

about tpe Gﬁﬁ%&%@dﬁ&%P%hE h%n%b@hbﬁ&'ﬂat9b§EEaMSd 88 LRhSwANghYsis, data
creation function in the form “of a tabul ar database display in the

portabl e PEB IS SRERM 35 SEHArPGLNEICRReEhAsIENSpRAY ISR hed chasaHFRat i on
cat egori es irffdic@tesg@neialelsees,t EABEaUSErcBI NnRlpetépethsenamnd ot her 33

ClaSSIfICa%;%%l%%%?%?rlesBaseéhgn"t l%fﬁ%iéggte¥gg&Qt(¥c for each

managed trap T cumulatively recorded in the management

15 database Db, and depending on the differences in the border
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.qg., 3 years) is displayed. In this example,
a thin solid border indicates zero times, a thin broken

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

[ 0083]

As used herein, the term "number N of malfuncticns"”
(i.e., malfunctioning frequency in a preset period) refers

25 to the number cf malfunctions experienced by managed traps T
installed at a single installation site that accommodates
the traps, rather than the number of malfuncticns of a
single managed trap T (i.e., the malfunctioning frequency of
one trap itself) as such.

30 [ 0084} :

A single entry or a plurality of entries in any type of
infermation Ia to Id about the managed traps T is similarly
displayed as the analysis data creation function in the form
of a tabulai database display in the portable PC 3, as shown

35 in FIG. 4. In this display, the classification categories

(i.e., general use, trace use, main pipeline use, and other
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these entries are specified as search conditions by operating the keyboard
1l4a, the stylus 14b, or the |like, whereupon the information la to Id
recorded in the 5 managenent database Db is displayed in tabular formon
the display 15 only for the managed traps T that belong to these
classification categories. For exanple, specifying "float type" as a
search condition for the nodel entry in the trap attribute information Ib
causes the information la to Id 10 recorded in the managenent dat abase Db

to be displ, cathend only I nqggggg tyraps T. [
0085) The pg§$g6?ECSE fE§?h§¥r%§g ?h t$§||£%?fic SIS atéﬁgreatlon
functi on. %ﬁ@ﬁeaegﬁééﬁﬁcaéﬁs§P§9lfée§pé§|$?@60h1%0m¢ﬂ%#@ﬁ%uQ¥|n whi ch two

entries 5eb%%&%@;k@oﬁhkhﬁeyBBQEHalﬂ9“ LRet ot i tuabost, the ymnagee traps T
are indicated by Operatin board 14a, stylus 14b, or the like, the

number of WP&&@UBQPOﬁBFnQHEBr@HElEPa§§|?Pcéﬁlﬁﬁc%%?%%o%?égheof one of the

entriess an&ahageﬂl@maeaa@&btaéapabbelsoagsiagay@d ZDntwo@iaa;ssmrr@adn Gfhe
cat egories her

| oo R, e eh1g ooy bhe SaaphaCanr Fons oF bt € i o2 THhess spl ay

15 on the haasslfatathenlﬂb@égﬁtneaIefdx)éxmmﬁngrdgéduﬁyum@ NeElagement

dat abase The dlsp a n_th for ra h, aph, or
ot her speE%?Pgd SFaSh rcge%gﬁ% gl a grapFlﬁl |sp ayP lgi?ﬁéqﬂgéﬁlay

15, as showmtmmbﬁté.16ﬁ0bmatund|EhtcﬂgsasnDUel1@ﬁ¢rm@txpmrﬁﬁtt@phéttrlbute
I nformphi on L qand lh”‘éh‘é%bﬂgg&lﬂéﬁFea?ﬁéﬁéééf b5 Oy d h@“o érP”

categories I'n the trap test an-ar |trary , and
speC|fy|ngtéegdaﬁﬁﬂéYdﬂépPEQYbégédféﬁaE sz@aman@@%%htram% a graph is
di spl ayed on thﬁoggg play 15, as shown in FIG 7, by |nd|cat|ng entries

cl assified by mal function categories in the traf test result Ic for a
precedi ng cycIeTéﬁdPPﬁHﬁ@éﬁlﬁﬁ énfrieleE| hagj Fhedt pil emEns2 it ¥t i on

cat egori esdiftat Beektapnt €shctestlt Wited &f dOnhid4 CWplent &y Fecianed
SpeC|f¥§ngi% gra%gkg ghsahgghb%%gdeggr?es selected from the

information Ia to Id about the managed traps T are indicated
by operating the keyboard l4a, stylus 14b, or the like, the
number of traps belonging to the classificaticn categories
of one of the entries and the number of traps belonging to

20 the classification categories of the other entry (i.e., the
number of traps in each classificaticn category for the
second entry) are displayed cn 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,

25 pie graph, or cther specified graph, For example, a graph is
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

30 cycle, and specifying a graphic display based on a 3D bar
graph. Also, a graph is displayed on the display 15, as
shown in FIG. 7, by indicating entries classified by the
malfunction categeries in the trap test result Ic for a
preceding cycle and indicating entries classified by the

35 .malfunction categories in the trap test result Ic for the
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pie graph. [ 0086] A large group of vapor traps T is nmanaged according to
5 the follow ng sequence (a) to (f) using a managenent unit (portable PC)
1 configured as descri bed above. [ 0087] (a) It is determ ned by
consultations with the trap mnmanagenent requester which of the vapor traps
at a facility 10 are to be designated as managed traps T. Specifically, it
is determ ned based on discussions with the nmanagenent requester whet her
all the vapor traps at the facility are to be designated as nmanaged traps

T, only th ; Re,! AngS okyihg seGrhORScalisheaf achddd Yorr£ tO be
de5|gnated%§¥%%%tngggged ?nggﬁgc o%lystﬁegva%%rctrgﬁg %%Ionglndjto a

specific vapér 9&@®bemin the facility are to be designated as managed
traps T, or therlooke; [ 0088] (b) Facility chart information Dc and trap
ar r angenent 20 |gfornat|on which are stgored on the hard disk 17 of the

portabl e PC 3, A&r&3CPEafEa UBaSEdYBROE FLEPFi f vt ArPARYERentCCeHAY 1R pel i ne

SyStenlﬁhaﬁme &blubelhgkeennese@tad byot he) ﬁaﬁﬁgeaemanag@mmﬁtemnrand t he
facility ch rrangg information Dd thus

e .
created are §FEF% ggsbﬁnFREfﬁgﬁaeﬁfgg %?SSF %%?Y%ble PC 3. 0089] (c)

As an initial op@0&tlon, the test operator brings the nanagenent unit 1 to

t he installatioggﬁl&% gg 8 %Qr gh Kn?ﬁggggtéfggﬁiS %€ﬁ ﬁhgopéggting t he

facility chart i mge G |sp I Splay portable PC 3
and the dirgple@grensnyatscEten Whécha@fl thy caper trage & aatagthdsyan I D

tag 131ho eagh t%f bfehee@%gﬁaggdt gépaa gé&dtr£§§d§ thg,ddiap ddent,i flltcatsl on

information la by usin Entries related to each of
t he nanagediettr%?B@mFdSQaﬁﬁé Pﬁeﬂéﬁyuéﬁéaﬂédwvﬁhthléedfa%%%@ée%‘? eation

function inddestegnagensBl databasevBPBoof rtHgshat dedé skad¥1ifythe: pastable
35 be designated as managed traps T, only the vapor traps in
some of the sections at the facility are tc be designated as
15 managed traps T, only the vapor traps belonging to a
specific vapor system in the facility are to be designated
as managed traps T, or the like.

[ 0088]

(b) Facility chart information Dc and trap arrangement

20  information Dd, which are stored on the hard disk 17 of the
portable PC 3, are created based on a facility arrangement
chart, pipeline system chart, or the like presented by the
management requester, and the facility chart information Dc
and trap arrangément information DA thus created are stored

25 on the hard disk 17 of the portable PC 3.

[ 6089]

"(¢) As an initial operation, the fest cperator brings
the management unit 1 to the instaliation site of each of
the managed traps T while consulting the facility chart

30 image G displayed on the displiay 15 of the peortable PC 3 and
the display elements E on the facility chart image G,
attaches an ID tag 13 to each of the managed traps T, and
reads the trap identification informetion Ia by using the ID
tag reader 4. Entries related to each of the managed traps T

35 are thereby created by the database creation functicn in the
management database Db of the hard disk 17 in the portable
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PC 3. In addition, the trap identification information la and the display
elements E for each of the nmanaged traps T are correlated by the operation
of a stylus 14b or the like. [ 0090] 5 In addition to attaching ID tags 13
and reading the trap identification information la, the test operator also
confirns the trap attribute information Ib and trap reference information
Id for each of the managed traps T, and enters the trap attribute
information Ib and trap 10 reference information Id into the nmanagenent

dat abase Dtpc0f3 tﬁﬁ 99&59@&@ PGS @yaﬁpf&&{ﬂf@lééﬁ.éﬁ‘?)i%ﬂna%%n sty us

14b, or the lik managenent database Db is thus created anew for al
t he nanagedﬂ¥¥§§@ ﬁiSPl@GQEﬁe@EnFérFh@PﬁDPéChtﬁ@ et Bye293d ok 62kt thched,

the trap identddi-eatiren b?rf ehEBbbeRakachSoFeadstandst hept apthatiikdut e
information Ib %g trap reference information Id is entered. The test
oper at or therebg feérs the trap { attribute information Ib and trap

ref er enge inforﬁ&tb@ﬂltdonZQofamta&hhngfIDhEagEnagednﬁrﬁQSdﬂh@ntMethe

menory 8 of__the t.in it 2 fron1 nag n d abase, Db t he
bor Labi o PELFl GAsBkiIortiRe ARragBa PRpLeT ChRol St PRETS Bt Tr T o used
to test eacmndhrmmetMEnage@ amamsbﬁteamdfbhmatnestIbeaudtsrap are stored in

e orory gl (SShR AR sBsopdcn eoplgrApUaLa {pepmpaeren

dat abase Db of e porta e rni operati on,
t he curr entargbreditieiren thee tgap mglttdhotieoantareationalbvapdr trenkage,

monet any 'Q%&e%%ng%elh%o%%B% ohtakagfroaRflet Agnbbkein Pl qathphbe pBRNGHeEd

traps T is reported t he managenent requester-on the basis of the trap
t est resulﬁ?el@oﬁﬁﬁb@ﬁepgnﬁlP@ resBetisg the kﬁﬁﬁa@é@ ttapsstytesotted in

the managemant-rdatahase Bhe Ohanifendof t @Dt &d¥e b Ak itHdd adramesdaided s
t hen perforcméaﬁﬁeF consultation wth the managenent requester. The
[

over haul 8GRECECe t6G8FhAul in which the entire nunber of the
[ 0081]

15 Furthermore, the ID tags 13 are attached, the trap
identification 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

20 for each of the managed traps T into the memory 8 of the
testing unit 2 from the management database Db of the
portable PC 3 for each of the managed traps T. The testing
unit 2 1is used to test each of the managed traps T, and the
test results Ic are stored in the memory 8 of the testing

25 unit 2 and are entered into the management database Db of
the portable PC 3. |

[ 00923
(d) After the initial operation, the current condition
(e.g., malfunction rate, total vapor leakage, monetary loss

30 due to vapor leakage, and the like) of all the 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

35 consultation with the management requester. The overhaul is

either a complete overhaul in which the entire number of the
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36 managed traps T is replaced wwth recommended traps (e.g., traps with
_reduced vapor |eakage when operating normally, traps nore suitable for the
installation conditions or service conditions, or the like), or a partial
overhaul in 5 which only mal functioning managed traps T are repaired or
replaced with reconmended traps. [ 0093] As part of the initial overhaul,
the replaced or repaired devices are retested using the testing unit 2 to
10 determ ne whether the devices operate nornmally or have a mal functi on.

The repair o5 Jepl acerent ks cepphetadyhen réegﬁﬁeﬁaeahgrgﬁgag@ﬁ%t,r aps T
t hat have been“confirrned by the  retesting to operate nornmally. For those
of the manddé®s tidps FEILREE NapPerheBm<Renf VRABICBYTEhen? eReERihyt 0 have a

15 mal functdr@ps e er epaithnde kepl ageneAbths14€p6At €dn8ntidnéher retesting

confirms that the devices operateﬁgorgagly. g 0094% Can a rggl ed or

repaired mardgedst FEPYEHENEonPEr fBE Byt he®F ef eBEF hi2t oCBPEI A e Tior mal Iy,

a repl aSemai v o2Q v epadifinktedendngsmandgeiot répssTMAnagedpii agd Tori . e.

the fact of the re L&&enent or _repair_is recorded in the nmanagenent
SorPaBreopRes

dat abase DB SEFAFFE X deHst4PBSthe post-repl acenent or
post-repair trapOatt3i bute information |Ib, trap test result Ic, and trap

ref erence nformatign.lde (28 [0098) (el ALter ihe Lppihabaoyernaul is
conpl eted, a conpl €t'e " t'ést” Ts pérformed periodically,” such as annually or
sem annual Inppathred derviiggsunire 2eitestsddusdngeshet hesenbgrenihudbe? of the

UanaQGQOFr%@&éyﬂﬁheewgekﬂege%%@rEb@iE@%tob@r§9@“ﬂb§ﬂali§po£dﬁg§éféCatiOn
information la is rea bﬁ the 1D tag reader 4 for each trap T, and the
probe 9 is MG L08gai B FRB2EF apf THeR Faeairit i Ve IR RtaerfoF conpl et e

or partialuer haulinwasmapacker kedpasTt RBatNhbal he¥sr bankirkaghbytine the
conplete test is perforned, tragrattrlbute 35 |nforna%| n Ib‘abo%i each of
t he nanage&eﬁﬁéﬁénﬁ ite S8§&@teorormally. For those of the manage

traps T that have been confirmed by the retesting to have a
15 malfunction, the repair or replacement is repeated until the
retesting confirms that the devices operate normally.

[ 0094]

Once a replaced or repaired managed trap T is confirmed
by the retesting to operate normally, a replacement or

20  repair record is made for this managed trap T; i.e., the
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.

25 [ 0095] :

(e) After the initial overhaul 1s completed, a complete
test 1s performed periodically, such as annually or
semiannually. The testing unit 2 is used to test the entire
number of the managed traps T (i.e;, to perform a test in

30 which trap identification information Ia is read by the ID
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, trap attribute

35 information Ib about each of the managed traps T is added to

the management database Db. If a malfunctioning trap is
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t he managenent database Db. If a malfunctioning trap is 37 detected, this
trap is repaired or replaced with a recommended trap. [ 0096] In each
cycle of conplete testing, a replaced or 5 repaired device is retested by
the testing unit 2 to determ ne whether the device is operating normally
or has a malfunction. This retesting is part of the conplete test,
simlarly to an initial overhaul. A managed trap T that has been confirned
by the retesting to operate nornally is not 10 repl aced, whereas a managed

trap T thaheQ%%FQa?ntﬁqefk&gsdisb¥e%?§r%ﬁt8§t£@§1é@é@aM939gyalfunction s

repeatedly replaced or repalired un e retesting confirnms that the
device is &gecamehgesot#aPly. Once a replaced or repaired nanaged trap T
is confirned by;phegjetesting to operate 15 normally, a replacenent or
repair record is made for this nanaﬁed trap, T; i.e., the fact of the

repl acement or r8p&RFD F¥cifded tETPhetRahagbett YatHDREDP DI the
portabl & PEepairas adk®itheipostteepbacefiietheOtePOShg nepat r2tt@p attribute
information | b, trap %eikrre Hlt lc, and trag rﬁference info%gation | d.

[ 0097] | nCEAERTEYE &6 85n% 8t @SV ESFi 1, CBROTheTd t 63t 9y Yot “Earf be
adopt ed i neéddnef ibhe tEsts ngetemdei ng Whigdrt hef greEnagemdrit eunietstl
conposed of .a.testing unit.2,. portable PC 25 3, | D.t I I i.s used
by the tesﬁlgﬁéﬁgg r%83a5 lB%F %%|8vﬁﬁF?&¥b ggé%ﬁ%iéﬁpéﬁﬁ'ggg%gggp%?sin t he
sane mannebeeas ceufiimpetheyptbei vasesythe 0f Pperité owemdbly ihy not

acconpani e C L f g td Sﬁgﬁf I ly, it
i's alsg@pogggﬁﬁgggé gﬁ%%Fgg'geQ?Pn QﬁnggE?nTSSﬁaﬁ?%ﬁsgﬁ#?nt e t%%%%%g uni t
2 providedbyi theaetpstagar badbpvedaj BaLsvachbion hes teapedRd-bf or as a

portabl e unichitkechest repahraBnagedittap Ferabdihfecdhapriestndesihd 1 c and
trap reference information Id about_each of the managed traps T %Fcorded

in the memdeyigeof st RESFSNAgRaRTel sy s Once a replaced or repaire

managed trap T is confirmed by the retesting to operate

15 normally, a replacement or repair record is made for this
managed trap T; i.e., the fact of the replacement or repair
is added to the management database Db of the portable PC 3,
as are the post-replacement or post-repair trap attribute
information Ib, trap test result Ic, and trap reference

20 information Id.

[ 0097]

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

25 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
as during the previous cycle of initial overhauling
accompanied by the creation of a management database Db.
Specifically, it 1s also possible to adopt a testing mode in

30 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
each managed trap T, and the trap test result Ic and trap
reference information Id about each of the managed traps T
recorded in the memory 8 of the testing unit 2 is

35 collectively entered into the management database Db of the
portable PC 3 after the test.
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35 collectively entered into the managenent database Db of the portable PC
3 after the test. 38 [ 0098] (f) The service conditions, causes of

‘mal functions, and other information about the nmanaged traps T are anal yzed
after each cycle of conplete testing or in another suitable 5 period using
an anal ysis data creation function of the portable PC 3 such as the one
descri bed above. Exanples of the analysis data creation function include
functions such as displaying the type of application based on the shape of
a di spl ay elenepbogg]displaying t he nunber N of mal functions 10 by the type
of border on a display elenment E, displaying recorded information la to Id
only for managedftr3ps Feb¥ige speditiendi agapsse ¥ omkEtngforgnsorand

di spl ayi ngoa2ngkaphroFh8t i 8RALNSLE FREULLSaGEE P04 tedytd A e yrrnpgenent
requester, _and appropriate neasures are taken in the facility on _the 15
basi s of tﬁ§§§raﬁéF95F¥c?%sﬂft§9mp%9599§T5¢%“%69¥o&?ﬁ%ﬁ??ﬁﬁ?ﬂ%&ﬁ%ﬁ?&e
ihnSpﬁcti Onge@iotr apsng aﬂ?an_@lﬁgispﬁéﬂ% taghtidry %ﬁvdﬁﬁﬁn (dmgtnegrmd"t rap T"
as been use re_n.re ion 1O suc evi ces t the r "devi ce, "
T ene Ty A BRERaPIE R Surh SBet Baot e SH e B it at Mol aRe PRei f ity
t he above- déscanhégsipodbabl er®&t Bonseésnat sognabcIuden fuvectd disagudader 4
or testin%Su it % and Q§ov£des e%ficif?%?gssi H%QQ§ éé)%ﬂgas i nt enance

i nspection ope%SPléﬁngr e %?%n? f 3¢ 25 devicess  I'h par %é%fgﬁ, t he

conput er peovidedagf tileinent Easdispaageng othdenwpesatdrodura higutdieons
per f or ggnce. 0 LnLen [ ngpegt | t tmfagid it ices in
conpl i gﬁce%\xi Etﬁgt ﬁgBlrera%)%t gﬁgﬁ%ﬁ ?ﬁs%e%t??%% u?%%rﬁélrﬁgs?' 4|'.E5nltaynlance

i nspect i onrggrdeeinesfpaeptitieraleohpl &8 eonby oler Heanaged dtxaps it thich a

conpl ete oupehauh i 81REE1 0L ARE:I ok OcLERLEEE, the NI L, hergafprlevirgas to
be subjected to ,maintenance inspections Wwth recormmended devi ces, and a
conpl ete t 8881YAV8l YRAYL EReERt FPRORLABEC oF e HeRMRARRRRS requester,

and appropriate measures are taken in the facility on the
15 ©basis of those analysis results.

[ 0099]

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

20 "device,™ which is a general term, will be adopted
hereinbelow) at a plant facility, the above-described
portable PC 3 uses a signal from the ID tag reader 4 or
testing unit 2, and provides efficient assistance to the
maintenance inspection operation for the plant facility

25 devices. 1In particular, the computer provides efficient
assistance to the operator during the performance of a
maintenance inspection of the plant facility devices in
compliance with the maintenance inspection guidelines.
Maintenance inspection guidelines include a complete

30 overhaul strategy in which a complete coverhaul is performed
to replace the entire number of devices to be subjected to
maintenance inspections with recommended devices, and a
complete test involving the entire number of the manadged
devices is then periodically repeated; and a partial

35 overhaul strategy in which a partial overhaul is performed

to repair only those of the devices to be subjected to
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devices is then periodically repeated; and a partial 3i 35 overhau
strategy in which a partial overhaul is performed - to repair only those of
the devices to be subjected to 39 nmi ntenance inspections that have a

mal function, or to replace the malfunctioning devices wth recommended
devices, and a conplete test involving the entire nunber of the managed
devices is then periodically repeated. For this 5 reason, the functions of
the portable PC 3 are configured using prograns and hardware such as those

shoun 10 Fluirenah 2100k GLaRBLG URSE hOVEMLafgpeange fag enopvaly used in

the portable n order to transm:t rmation fo the 10 operator in
an easily usgdeseafiighhelfunesiobynpr eseheeagwath graphieeried| VLGS 1 he

di splay 15,2nd o-ghkew %%@@E@B§o§91n8etﬁ@t@ﬁ@QrQYnuﬂ@é§'@P'@h@perat'On of
the operating units 14a, 14b via a graphic_screen. The unit that

i npl enent s MEGeIeda dgAFRIPC igsEPePnPeFEageCrElY BEPCRRSE - 30TONTHIN Sunit 15
operates i cGls@s€ %Q@r@hﬁ@kh@ﬁstEhthBepéétaﬁ§éaPteg ffe tbenfppitedl e PC 3,
and is |inked with a function nit invo]ved n the nainte
|nspectlonqéﬁéﬁapr8ﬁr§§§l§P§ngér FBYFdelc b?sthéoﬁ%r?%%W% %%?gﬂghdg'

descri bed beIomqoﬂo@;Ol] 20 A device Iayout dat a managenent unit 31
performs a nan%% nE t ask mhgreln devi ce gout dai useClioade from the
outside. In theCd&VI¢E MEVSULGEEACHBVRES %% FrPon &7 TRk to map
dat a reIat&@r&abﬂhePﬁl3nunspkdemntbhérbasmstoinfdemateomay@uth@lan dat a

digitidpd 9983:0 LRALEALELNG aRabayoutaohidexhass, sehedie eh{ g o

mai nt enance "I nspect i each device I's subje mai nt enance
|nspectlongra@@l@s§n§péﬁ@eV3@rééﬁ dichlay the ond Shoahléw FPIERemLs stO

di spl ayed ep %@%eqbﬁpbgttké QArfhe Bﬁ§k§t95nt8§ 9§¥'8§eré@¥9@tuﬁﬁéﬁ managed

by the device | ayout a managenent 30 uni t , he operator is
notified of14@rrol§l4@mvéévﬁc§§aph\}oﬁl ERTEPB- dé?ﬁ%ééfljt%d%harfeé‘dnﬁjt?mﬁiﬁér Forck

nai nt enance dr&%ﬁ%%tb%@rnﬁhkerEE@@|QQ‘QGGU§e§n§EGSDf|@Quhylhﬁﬁ:OPGrator

15 operates in close coordination with the 0S installed on the
portable PC 3, and is linked with a functional unit invelved
in the maintenance inspection operation assistance provided
by the portable PC 3 and described below.

[ 0101]

20 A device layout data management unit 31 performs a
management task wherein device layout data is lcaded 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 so as to indicate the

25 layout of devices scheduled for maintenance inspections.
When each device is subjected to a maintenance inspection,
an assistance screen such as the one shown in FIG. 5 is
displayed on the display 15 on the basis of the device
layout data managed by the device layout data management

30 unit 31, and the operator is notified of problem devices,
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 infcrmation Ia)

35 that is read by the ID tag reader 4 from an ID tag 13

attached to a prleem device can be used as a key code for a
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are confirmed by a problem device specifier 32. An identification synbol
(trap identification information la) 35 that is read by the ID tag reader 4
froman ID tag 13 attached to a problem device can be used as a key code
for a 40 device attribute value (trap attribute information Ib) stored in
the nenory 8 of the testing unit 2 in the above- described enbodi nent.
Therefore, a device attribute value of the device specified by the
identification symbol can be 5 acquired by the portable PC 3. A device

ttribut | 3 d

devi e att FEEE FaraatuE e Netdeyi Eaxbpabr FRGES: SERE O TS [ h (his
manner. Thetdewidcénspeei ieadriyy 8t hé tEEtagstiﬁg wnet, 2the probeistevi ce,
is tested by thef %S%h?%dﬂ Rleh 10 %Eenggfg»’§Zﬁé?§cé“éﬂﬁylﬂaﬁéagaﬁ%%to&eSU|t

Ic) sent fromthe uni't 271S processe a device test data
-ach|S|t|omh@n@EV3¢ea§p@@v¢G@dtéyttbatadﬁhéiféﬁ@ﬁéoﬂhéymkﬁl @Plevice is

operati gy OIALLY B has BoTRLEUACHEOD, [n CAZIcd el caakd ribute

val ues acq by t device attribute value acquisition unit 33 and the
devi ce tes@q&@ﬂélt&@@uuﬁé& By tHRep@evided: est O8aea heqRFSRtTOntRMit 34 are

ﬁggg fg 3h?§¥h%% %E%&ﬁ%hk@ngﬂéhédBQHQEQtggv§5e ?ﬁdc@ﬁ@?dCﬁﬂ@Im@Q ibere in a
e .correspondin evi ce are lin 0 Speci

|dentlflcaﬁﬁ@h1@y&ﬁo¢§lFomFBPﬁFdevT%% ééﬂ&ﬁ?uﬁ@?ﬁﬁ%ﬁﬁ@abyﬂﬁi g&%%@g

eval ugtl og idat a. tehuiﬁgl@n@n:@m@m Hlemeachlef tebeer bl ehe devs cisy i snst or ed
in a abase e device,eval uation for C e t din
the d %%rg&ghatlﬁgt Sﬁ@FP&dl%rﬁgiﬁ aﬁ%%“?ﬁs%%gtg%ﬁg %Eé@g i on
i's perforw&@stam@'MMui deusceremabaadlbg dadavﬁse teeht@dtas history

| nf or ma | O%C%%[%U%%%%h ol L B9 deVesIce Eggtt bhga eASeNsn g dakabAse:

managenent for recor evice evaluation data in
t he databa@@dﬂadeahm€rl§ Pstratyngodergal s @F hhe pikelfuschieled so that
the 30 history k fd%?ch devi ce] can be managed, and extracting device

eval uati on data that mat ches search conditions in
15 The device attribute values acgquired by the device

attribute value acquisition unit 33 and the device test data
acquired by the device test data acquisition unit 34 are
sent to a device evaluation data generator 35, and are
combined there in a mode in which the corresponding devices

20 are linked to specific identification symbols to form device
evaluation data. The device evaluation data thus generated
for each of the problem devices is stored in a database Db.
The device evaluation data for each device is stored in the

- database Db each time a periodic maintenance inspection

25 operation is performed, and this device evaluation data is
treated as history information about each of the devices.
For this reason, a database management unit 36 is provided
for recording the device evaluation data in the database Db
after a history code (date or the like) is added so that the

30 history [ of each device] can be managed, and 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

35 specifications of these devices, a classification. that

corresponds to these classification categories is needed
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whi ch 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 35 specifications of these devices, a classification
that - corresponds to these classification categories is needed 41
e when the device evaluation data is analyzed and on

ot her occasions. A function is therefore provided wherein the device
evaluation data is classified while a classification processor 37 accesses

t he dat abase Db_and .references a 5 cl i ficati Ltersd 8 via the
dat abase nﬁﬁﬁ&eﬁgﬁtdeHﬁFF §§?§Fa5i8%]g%?%e%%c%ﬁgg%%ééi§&%?%%2§§§%§39 f or
anal yzi ng bheasdpesat i bnabnstiie of Westeded oo deve whagies nofthehe hi story
10 of devigg.eval uglhnedahashes 20 algoll Eoyfon; perd ayd iy & slaldsti cal
analysis intérms of malfunctroning frequency as described above, and al so
has a vi su@irozesgoal §or reRaetep thesdarahapepblesant | Mferedalysis results

in the formoksarighafbn FRRcePia0thETT 98 NMRL s Shacgathess@ld drgiing 15
frequency is significantly affected by the | ocation or the conditions of

use, the d&yiige3&val uation data serving as the analysis source is used in
accordance w th;phezanalysis target either in the formof data directly

extracted from _the database Db or in the f of data classjified by the 20
classification ﬁr8€¥§§8ra@?iysﬁsoﬁéﬁfeﬁﬁ?rtgéngﬂﬁl?%?gy?%%%lﬁgeand the Iike
obt ai ned byphatidawilcetanal y§i saphodessoe 38 tbebieasisedef ntiperibsnimng

ni {400 caPEurEveEet RESRAFFaRBL Foher Ore, vorafolihnl FPE iR SIIR S
| oss due teteapertikedkagelyand fhetekinkeodf megafhndevbuenantr ewaptesis he
RO ) UL BBk TR anEe 0B LT gL Lo e et < of
visually representing the analysis results in the form of a
graph, map, or other format. Since the malfunctioning
15 freguency is significantly affected by the location or the
conditions of use, the device evaluation data serving as the
analysis source is used in accordance with the analysis
target either in the form of dates directly extracted from
the database Db or in the form of data classified by the
20 classificatiocn processor 37.

[ 0104]

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

25 computation unit 40 calculates the malfunction rate, total
vapor leakage, monetary loss due to vapor leakage, and the
like of each device and computes the economic effects of the
maintenance inspection operation on the basis of the
analysis results and of device evaluation data obtained from

30 the database Db via the database management unit 36.

[ 0103] '

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

35 strategy in which a complete overhaul is performed to

replace the entire number of devices to be subjected to
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30 the database Db via the database managenment unit 36. [ 0105] The
follow ng types of nmmintenance inspection guidelines have been offered for
use in the maintenance inspection of plant facility devices: a conplete
overhaul 35 strategy in which a conplete overhaul is perfornmed to replace
the entire nunber of devices to be subjected to 42 nmaintenance inspections
w th reconmmended devices, and a conplete test involving the entire nunber
of the managed devices is then periodically repeated; and a parti al

ope A THEAELhapte e R RBIL L RVELDA ) S ROALOIIEY PaA@ L EPA T OO Y

evices to ecte nt enance |nspect|ons t hat have
a nalfunctm@mplametﬁesmephaoévuhg thef entirenhwgbeeveEeshed ménzgbdmended

devices, _ad;2-COMA eheqt 83L; pAYALYi O LHES DL renauabgs-0lat he  managed

devi ces |s en periodically repeate ection of 10 either the two
strateglesOﬁ§réﬁﬁﬂo§ﬂ¢é¢@9VaﬁPe§h&thaeaéﬁt1@1aﬁYe¥%%Fl|%? PIRE?EISt e, the

pr obl ens of t‘M“I‘élf.‘)anr hey sheakegiesnbogseleet 8 @@C@ugja@@@eam th the plant
facility schedul ed for "a mai ntenance i nspection_can be resol ved by

eval uat i ng TSt SPErCEr ARAEECTTRBPeFBRE, PEKE %s@?%?%&%@lﬁ%flﬂ¥oFﬂatlon
generator 4kgisdyr evieded1Wuhbrabnahgorkeihaetonitgepetahmagias sist anes,
|nfornat|on econonl effec of eq ch %Eate riet f plant
facil'ities2™nd Fﬁ@g k&) ToRjherBEY Xﬁpﬁe bf © ﬁﬁérﬁb%eﬂgﬁﬁsgf 9 two
strategieslnahagyﬂ eelvddeas ia mhent ppancdicaspectépaagaddel Ialeadn arhefbasi s
20 of ongm eff evalu : he [ e t n it 40.

. SA lwgt |Sﬁrgkg§ﬁg¥ gs Fgﬁ%é&ﬁ?& vg?{@g %_H:k? cadl!

The al gorit g su assi's Afor mat1 on can be
construct eghliamta f@cmilléynan"hleeerwor@domé mer ebueish ohidesry €yt em such

as a neur als felunile O ALGXREN LyoSYSLETHa R0 (f her c FODOdhAENES)s dpr

enbodi ment $ 0 present invention are described next. Vapor trdps are
gi ven as eﬁ@#ﬁ@@ée@ff@Enag@élﬂéﬁpéé§elhnspecthﬁ can be resolved by

evaluating past performance. Therefore, the assistance
15 information generator 41 is provided with an algorithm for
generating assistance 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
20 of economic effects evaluated by the performance computation
unit 40. The algorithm for generating such assistance
information can be constructed in a simple manner by
adopting a decision theory system such as a neural network
or an expert system.
25 (Other Embodiments)
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
30 in the implementation of the present invention are not
limited to vapor traps alone, and may also include various
valves or tanks, as well as production equipment and machine
tools. |
[ 0106]
35 The above embodiment was described with reference to a

device management method wherein either a complete overhaul
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t he above-descri bed enbodi nent, but the nmanaged devices used 30 in the
inplenmentation of the present invention are not limted to vapor traps
"alone, and may al so include various valves or tanks, as well as production
equi pnent and nmachine tools. [ 0106] 35 The above enbodi nent was descri bed
with reference to a device nmanagenent nethod wherein either a conplete
overhaul 43 for replacing with recormmended devi ces (recommended traps)

the entire nunber of devices in a large group of managed devices (nanaged

t t haul _f ded
devi cbs (rECBmTERABE:EPaBL) PoToR Y EROEE Tarsgen ovi i did S ane)
that are mhkf enttirenhngbémabfudetioasninta apsyge wasosre| ettiareged per f or ned

as on ol 0uer MUl agkl LRcALo0. BOSS BLE: L, hOYENBL,d OrdiiSl SRt AP

devi ce managenment tec éinan inrfral overhaul Ts perforne
whi ch the @ aeeﬂh&mhgnglbh aechemendedr devicepe ( AROPPRANSSIUPFEAR hg

devi cessamg t@ﬁo%@rasnaggeeaeqicggn@ﬁgﬁaeéal@ﬁépgﬁ ckief esred, and the

ot her devices; includin functioning devices, are repajred or
repl aced mﬂﬁﬂfuﬁ@ééﬁﬁéﬁéedméé§P@§§loﬁéﬂﬁnﬁﬁéﬁ%ht WAt abab2ct Vet at ed at the

15 same timRras-hhe LA bhakn9venhaybetRagIderrd o Lumdatdosslipld,ecord the
test result of the conplete test perforned on the entlre unber of the

nmanaged de@P@§§eF0rtBeﬁ@?ﬁ?ﬁgnédﬁﬁEtﬁe?evfﬁ% BRUFIFReTY et g nornal 'y
or have a nmlkfrengt beninieialabirerhtihe Lﬁlpeﬁfoﬁmedihalulwhﬁcmomné ete test is

20 per di cal | r.for n.the, enti er_of t evices to
deternl e ﬁﬂ@ﬁﬁ@gﬁﬂﬂg ggvﬁgeéeﬁﬁg Bpe a?? gg n%?ﬁ%?rgy ave 59
nalfunctlomevanésaamoﬁglthacﬂamgengumUeV|césmamege@paﬁve@e©rl$eplaced with

recommended dovi ces Lnoegch eyele GL.ihescomples;hgSine 25 [ 0107] The

above enbo 8sCribe referénce devi ce nmanagenent
met hod \Ahemnlrfuméln:amagede@reveeesare repaired or replaced with

recommended devices. A management database is created at the

15 same time as the initial overhaul in order to cumulatively
record the test result of the complete test performed on the
entire number of the managed devices for determining whether
the devices are operating normaliy or have a malfunction,
or, after the initial overhaul, a complete test is

20 periodically performed on the entire number of the managed
devices to determine whether the devices are operating
normally or have a malfunction, and any malfuncticning
devices are repaired or replaced with recommended devices in
each cycle of the complete test. '

25 [ 0107]

The above embodiment was described with reference tc a
device management method wherein the managed devices
(managed traps) were classified into a plurality of
classification categories (e.g. general use, trace use, main

30 pipeline use) in accordance with a prescribed classification
criterion {(e.g., application), and analysis data for
- indicating a relation between the malfunctioning frequency
and a plurality of the classification categories for each of
the managed devices and for indicating the malfunctioning
35 freguency for each of the managed devices according to the

classification category was created on the basis of the test
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(managed traps) were classified into a plurality of classification
categories (e.g. general use, trace use, main 30 pipeline use) in
‘accordance with a prescribed classification criterion (e.g., application),
and analysis data for indicating a relation between the mal functioni ng
frequency and a plurality of the classification categories for each of

t he managed devices and for indicating the mal functioning 35 frequency for
each of the nanaged devices according to the classification category was

created on the basis of the test 44 result of the conplete, test spans
a pluralitye8Pltyefetneang™® e‘f%et%%f%i@'l?ff TR At deiy aeldltg(l é’?ﬁﬁ@%ﬁ on
category ahdeaahthé bheisnoAgelte devscebatdd dlkasd s qosigirblagtedeswever, to
i nstead adopt a devi.ce, managenent .t echnj que.5 . Rei.n Lyral ity of

prescri bed®cl 58§ f?gagP%nm% ??%?i%évﬁggéUsgz f%h%ﬁggspgﬁgﬁﬁe.ﬁanaged

devi ces i nhowavpkur fibi fysbéadchdest f& cdevbre caaagRnast (eginigsifer al use,

trace e, in. j : sificatd ' 1S, 1 ;and
1 oat, S butkBroinlaRBALPELYEY OF SLOCt- BoanoLl oR L O CaPINIST® 0 o
the cl assi BreatFed tpi cérpaife. ghe npprocdtio ead Hdeld Pl aidl v s

data for iegggeakmeaeiaﬁl ahtegobetyees, ot heommldungtd oning-d neaiencyiand a
plurality of the <classification categories, of each of the classification

criteria fBiPBAERSORSENBT NARABEICHRTPLELCABICANGR VRIS R a A fToreats

i ndi catingpthecinl huBel i opi bghérequeasyr{oat sashcateddiei esanagedaavi ces
accordlgg tq the cha55|flcatlon categorie of each of the cqusification

critertd i 8fckBgt 6428R1EHEATHIRI STOFETHe f%sg‘fe%%ﬁ 1G#-19 ¥hpl ete test
t hat spansmadeph yr ahidt ynefyeysl @stantopnirdecdasns »f ré et agsdoitateth 20

of 't he manGgBd 8oy oE C0108) T L ERBS By e ErboR HERT M Heset | bed with
ref erence tdaasifanaktysnscaysyenipsoufdedcin ¢h g t hess i mtson n whi ch 25
anal ysi s dat3 L0k $BOWS.theoFRlfungLhoaLadels LOUENCYy Odna PRGN Claddie
managed devices, the malfunctioning fre yenc¥ 0
15 for indicating the malfunctioning frequency for each of the
managed devices according to the classification categories
of each of the classification criteria is created on the
basis of the test result of the complete test that spans a
plurality of cycles and on the basis of the associated
20 classification categories of each of the classification
criteria for each of the managed devices.
[ 0108]
The above embodiment was described with reference to an
analysis system provided with arithmetic means in which
25 analysis data that shows the malfunctioning frequency of
each of the managed devices, the malfunctioning frequency cf -
each of the managed devices classified by the classification
categories, and the relation between these malfunctioning
frequencies and a plurality of the classification categories
30 is created in accordance with a preset program on the basis
of a test result of a complete test that spans a plurality
of cycles and on the basis of the associated classification
category of each of the managed devices, as stored in the
storage means. It is also possible, however, to instead
35 adopt an analysis system thet has input means for inputting

.the test result of the complete test and classification
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each of the nmanaged devices classified by the classification categories,
~and the relation between these mal functioning frequencies and a plurality
of the classification categories 1 30 is created in accordance with a
preset programon the basis of a test result of a conplete test that spans-
a plurality -of cycles and on the basis of the associated classification k
category of each of the managed devices, as stored in the storage neans.

It is also possible, however, to instead 35 adopt an anal ysis systemthat
has input neans for inputting _the test.r the.gogplete test and

esul t of
cl assi fi catGor W &t ShoftEd 6F 8alhiorla HIS&aPF?ﬁcﬁ% BFescribed
cl assi fi catdlomsxiriitcertiian @nitieet aeachwaf.chheanhnagethdemanaged bédvhess

storage neans for cunul atively starin r L _f.0 bseycl e of
t he conpleté§%%ﬁﬁsﬁfé£¢%%9% HE%FSb3°§ %H@nﬁﬁ%gﬁgﬁﬁaﬁggkg%% %?%??na t he
associ at ed mdssisi ficcatdash cyatlegorfi édeotompdhtef tefe Ehassisi éapvbnby

criterig f 1u§?§ﬂﬁ§?5&%&% g O%Qoqgﬁi.%ﬁetB@EOEEQtEHpHEaQ¥iEB§a£ﬂ@Ht

means; ~and ar Btic nedns creating, in accordance with a preset
program aredtegerika @5 erdndifcahienglaseafacpsaoroCketaeen £RE each

mal functi oning fd epuency apdiady whak byeofinbhe gl assi ihpati eBagalegories
of each of the classification criteria for each of tge nanage devi ces, or
anal ysi s danrf Forthmriiicatiaqg s HemereahdtPonitfg 2FFEEEBREY YoFech of the

managed dev) €8s aGyliang ile 16 assif ifeat indieateqggr keselatobneach of
t he clqzsification rlteﬁga’éﬂéﬁhe basis of the tgstlresELé'ogftPE
conpl et'd t &RTYHIER Rt Y5 DG G e IACOCEs *BAd2oR R h5Ei 8 oF "The
associ at ed €l assi ffieaticn catalgegdreise® fokaeach fothehelekas§itatathon
criteria for_each of the n %ﬁg Vi , stared_in t Qr age,nmeans.
20 | NDUSTRI AL ABP1A é&eﬁ SR O[afg% ?“a?%g%ﬁir g%é’%tcgrghvglﬁt ;ﬂg%ﬁg%n be- appl i ed
to the manafementdicrtisuppdre mefl imiattiendnge firespestiyofiosperahi 8Asthe
i nvol ving %naﬁégéﬁféHé&HééﬁaéBaéd¥ﬁ§ typified 0y M3peL i hAPS At ¥BbY€8s and
15 of each of the classification criteria, on the basis of the
test result of the complete test that spans a plurality of
cycles and on the basis of the associated ciassification
categories of each of the classification criteria for each
of the managed devices, as stored in the storage means.
20 | INDUSTRIAL APPLICABILITY
[ 0109]
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

25 other devices installed in a plant.
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25 other devices installed in a plant. 46 CLAIMS 1. A device nanagenent
.met hod conprising: selectively performng as an initial overhaul either a
conpl ete overhaul for replacing with recomended devices the 5 entire
nunber of devices in a large group of managed devices, or a parti al
overhaul for repairing or replacing wth recormmended devices only those
managed devi ces that are mal functioning; subsequently periodically
perform ng a conplete test 10 involving the entire nunber of the nanaged
devices to determ ne whether the devi as,are operating nornmally or have a
mal function; and repairing or replacié%imﬁ§¥ recommended devi ces any

devi ces found td.be mabkuhncti sanagemantanbtoyd| eomprisengil5 conpl ete test.

2. A device mana . h .Sl 0g: .perform i it rhaul in
which a | arge n5%@%%Qaggﬁkaﬁgég§g§%b§cgg 3$e£%g£¥%gg?ggre%%%n?%ggaﬁé?her
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of at Isast.part. olubhe BrERWLYeaperaki ndrgdeyises o8 defegead, the other
normal | y-operating devices are replaced mn?h Feconmended devj ces, and
mal f unct i ofla¥g cedevioded BREtiapaPvedlarls EPrasera i 7Y r E ohRRHet Yevi ces;

subsequent |y gperi=edheahkkdreehotakngndyCoRBL et Rat 85éd Oflev2Ee § NEhENti e
nunber of the managed .devices to determ ne whether the devices are

operating ASHMAGFIGR1R&ie a nalfunction; and repairing or replacing with
recommended devisg@scayntiyl bercbdenangydeeir€esming eachonytéeeotesthe

O 8 By Lo o7 SH0ASE, TERBHETEE oL 0 SOAPALSLIG, el cctvely,
W t h r econmendeachicdeyivhes hilre thentiieve crenber opedevicesnonmallarge goup of
managed de%ﬁ%%ﬁfu%kt%o%§r%5%l overhaul for repairing or replacing
repairing or replacing with recommended devices any
devices found to be malfunctioning in each cycle of the
15 complete test. |
2. A device management method comprising:
performing an initial overhaul in which a large number
of managed devices are tested to determine whether the
devices are operating normally or have a malfunction,

20 overhauling of at least part of the normally-operating
devices is deferred, the other normally-operating devices
are replaced with recommended devices, and malfunctioning
devices are repaired or replaced with recommended devices;

subseguently periodically performing a complete test on

25 the entire number of the managed devices to determine
whether the devices are operating normally or have a
malfunction; and

repairing or replacing with recommended devices any
malfunctioning devices in each cycle of the complete test.

30 3. A device management method comprising:

selectively performing as an initial overhaul either a
complete overhaul for replacing with recommended devices the
entire number of devices in a large group of managed
devices, or a partial overhaul for repairing or replacing

35 with recommended devices only those managed devices that are

malfunctioning; and-
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35 with recommended devices only those managed devices that are

~mal functioning;, and 47 .................. creating a managenent dat abase
for cunulatively recording the test result of the conplete test perforned
on the entire nunber of the managed devices for determ ning whether the
devices are operating normally or have a 5 mal function. 4. A device
managenment net hod conprising: performng an initial overhaul in which a

| ar ge nunmber of managed devices are tested to determ ne whether the

devi ces are operating nornall v mal fupction 0. over haul i ng of at
| east part of tﬁéeﬁ5gﬁﬂlﬁym68 FQFFH gage?@ QT Jerhy %Eﬁve%% ot her
nOF”H||Y-0Qﬁkﬁkﬁﬂ@gdehece&stamesnepIaﬁedhmﬁthmpbebanbadbdp@eﬂmm@@d:and
nalfunctio eV|ces paired_or p r devi ces;
and 15 cre glﬁﬁngﬁ %a?é %n?grgcégﬁﬁ |ve$ g%%%%? ing the test
result of mnﬁwm@apkaEedEastepeaternpdrehlngheoemallﬁ ﬁunh@Veoﬂ t he managed
devi ces for qﬁﬂﬁigpggng whet her the devices are operating normally or have
a nalfunctlon The devi ce managenent net hod accordlng to claim 3,
wherein the conpl-et e gstviice perogineak| pepbpfloFRBETAFiRF: the nanagenent

dat abase has beg@ oG Al & ’ahhgnl%ihlr%%Hkﬁﬁuioine@ﬁbcﬁfatﬂﬁrg@n@ﬁﬁﬁétteStS
are 25 recorded in the nanagenent dat abase; and mal f unctj oni ng devi ces

are repai r&f GenessicadeFicist RretEMvEAdER aégﬁé@én?nwgﬁEﬂeEyEW% of the

conpl ete teflyich aHRe fR¢EE nFRRageaEN, BRt Redeascanliagcet Dos) ai m 5,
mherelﬁganaly5|s data iS created for |nd|0ﬁ£enﬁ8rﬁa89na funcélonlng

frequenfy GFVedd@nldf% RE Fdn é&tdgﬁFEegf {"BPthett8st results
spanni ng a wrRld iy ofe feyaleels tbk bthaeceonpkatelyesperating devices

are replaced with recommended devices, and malfunctioning
devices are repaired or replaced with recommended devices;
and

15 creating a management database for cumulatively
recording the test result of the complete test performed on
the entire number of the managed devices for determining

whether the devices are operating normally or have a

malfunction.
20 5. The device management method according to claim 3,
wherein

the complete test is periodically performed after the
management database has been created;
the test results for each of the complete tests are
25 recorded in the management database; and
any malfunctioning devices are repaired or replaced
with recommended devices in each cycle of the complete test.
G. The device management method according to claim 5,
wherein analysis data is created for indicating a
30 malfunctioning frequency of each of the managed devices on
the basis of the test results spanning a plurality of cycles
of the complete test.

7. The device management method according to claim 5,

wherein
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7. The devi ce nanagenent nethod according to claim5, wherein 48 the
_managed devices are classified into a plurality of «classification
categories in accordance with a prescribed classification criterion; and
anal ysis data for indicating a relation between a 5 mal functioning
frequency and a plurality of the «classification categories for each of the
managed devi ces, or analysis data for indicating the mal functioning
frequency for each of the managed devices according to the «classification
category, is cre ted on the basls of the test_10.result_of coml ete
test that spans RSpl@rapeetydsrieye age ﬁ%ﬁsﬁﬁf%ﬁ% b%%?sacﬁl%?égrg%oéfated
C|aSSifiCatﬂ@@sQ&he@Qﬁ¢n thegchleé f heataoadedcdevicesa Breddeilmali ce
managenent tho ordin o cla mSd wherein 15 a plurality of

prescri bed “cP&Ssi FF %ﬁPSn g% Terra’ afe™ used to classify the managed
devices into a pmadabusydata ébassnﬁucatiog'aare@ati@@ betweitha of the
classifkca I r; ySi g arelation
betweensa &ﬁg%u %tﬁkgﬁh nF ?ggke%%g gn Ty Qil g f?%?gof t he

cl assi fi cailessédtiegdrions C@teéaéheéf fpﬁee@pbsgiﬁf tbat%ﬁm%qi i9¥¥1%For each
of the managed dg s%sd%ftaa@eh_»y§haleét;§ngf eﬁelﬂgwaﬁwgoﬁﬂegnﬁiémct ni ng

frequency for eac managed devi cés accord |ng to the cIaSS|f|cat|on
cat egori es 2% @ﬁC@a@ﬁ 6PetﬁénéB§§sﬁPVéQF?oﬁCEPFgéFg tPsthteated on the

basi s of tha testriesulsh @&tbaerypmgebeeae@a bhathepeasia opl thaltidyt of
cycles_and on the basis Ee a5500|a%§ cIaSS|f|Cﬂt|og catgg f each
of thelandGedldedifcdde QOm? §t8elPEE FRAGQEREAT Aebhobatcdr n%y? - Tl ai m
5 30 Whe%@ﬁnothhkebb%QedoﬁrthepasEedldEEdCe$aaEEfie&ésmdeEMEgmgy each

cycle of th etet%ﬁst to d rg&ggsmhether the devices are operating
normal Iy of h&v n&F{6A T 3, fa ' _
8. The device management method according to claim 5,
wherein
15 a plurality of prescribed classification criteria are

used to classify the managed devices into a plurality of -
classification categories for each of the classification
criteria; and
analysis data for indicating a relation between a
20 malfunctioning frequency and the plurality of the
classification categories of each of the classification
criteria for each of the managed devices or analysis data
for indicating the malfunctioning fregquency for each of the
managed devices according to the classification categories
25 of each of the classification criteria is created on the
basis of the test result of the complete test that spans a
plurality of cycles and on the basis of the associated
classification category of each of the managed devices.
9. The device management method according to claim 5,
30 wherein
the replaced or repaired devices are retested during
each cycle of the complete test to determine whether the
devices are operating normally or have a malfunction, and
the repair or replacement is completed for those of the
35 ' managed devices that have been confirmed by the retesting to

operate normally; and
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the repair or replacenent is conpleted for those of the 35 managed devices
that have been confirmed by the retesting to operate nornmally; and 49 for
t hose of the managed devices that have been confirmed by the retesting to
have a mal function, the repair or replacenent is repeated until continued
retesting confirnms that the devices operate normally. 5 10. An anal ysis
systemused in a maintenance inspection operation wherein either a

conpl ete overhaul for replacing with recommended devices the entire nunber

of devices in | ar ge group,of nanage evi ces, art.ial_overhaul for
repairing or re P&CF%@S 'PE FgEOWﬁEﬁagg S%V%E%é E%aBa?§ Ho<¥" managed
deV|ﬁeslth@?n&h&m@@lbgnahbombmgst$ngsebehaveehym@bfﬁmmhﬁ@nastkwlr&palnﬂ
over hau afte lete.test _in j nber of the
nmanaged d@&i&?@ S B o b caP 6358§f8P%e% %éhgg?%$%1%%%%§£3€%r t he

devi ces ar@omﬁama$|m@amOmhalHyvmcehavgeaahalhgnmalbﬂ and 15 any devi ces
found te be ml binct haniAd QUi LG 8RE-CHELE of olhgisoopasLe test are

repai red or replaced W t come evices, the analysis systen1
conpri si ng:irispeet ivsanpetet ipApHherAgnt Rethest ar egiPiebe PHRINEBhPFRE e

test; 20 SEQ&E%%l%Ea%§tko&eEBHHEﬁHbHeB¥V§E@E'Egetgﬁtiﬁétnuﬁ§@ftoff0r each
cycle of the conpléete test that is input by the input neans; and

arithnet i c AeFERE St G0 & daEBRgITPHPaLEOPARABBIWPERIGSS pretet BRbgta
anal ysi s daka rrats E@Q‘Q@bﬁir@ng5oﬁaképm§bhﬁglﬂgtﬁrﬁgb©Mﬁ¥n@édE@£h1@ésthe
nanagqudeV|cest%$s the basis 0 lthe %gg% gesuht [l Ifte test that
spans 6t "eperes, dgYiSesy EBcnaffieMet P%ﬁ ARERE. 91, An
anal ysi s s¢@u@mﬂxﬁy1y @eafmam@aeaanaﬁ innspett boarbpel at adbemhenecin ®it her
" ool oS SURIRY 105 A0SIELACAER MASECROERCeY crsksaiy enive
over haul f arewieps msn@emnodepbadyngewfbhmedcbnnéﬁﬁeumuEQ|Eb@ther the
devices are operating normally or have a malfunction, and
15 any devices found to be malfunctioning during any cycle of
the complete test are repaired or replaced with recommended
devices, the analysis system comprising:
input means for inputting the test result of the
complete test;
20 storage means for cumulatively storing the 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 indicates a
25 malfunctioning frequency of each of the managed devices on
the basis of the test result of the complete test that spans
a plurality of cycles, as stored in the storage means.
11. An analysis system used in a maintenance
inspection operation wherein either a complete overhaul for
30 replacing with recommended devices the entire number of
devices in a large group of managed devices, or a partial
overhaul for repairing or replacing with recommended devices
only those managed devices that are malfunctioning is
selectively performed as an initial overhaul, after which a
35 complete test involving the entire number of the managed

devices is periodically performed to determine whether the
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only those nmanaged devices that are malfunctioning is selectively
performed as an initial overhaul, after which a 35 conplete test involving
the entire nunber of the managed devices is periodically perfornmed to
determ ne whether the 50 devices are operating normally or have a

mal function, and any devices found to be mal functioning during any cycle
of the conplete test are repaired or replaced with reconmended devi ces,
the anal ysis systemconprising: 5 input means for inputting the test resul t

of the | ete test and a, classification_c ory. 1 whi ch each t he
nmanaged degg?§§eﬁeP&ﬁg?Pe§95938enﬁﬁﬁﬁziyo?r ﬁ % |v%ffun Torhg ?%e t est

result forargackvdyelse folintheéocbephel éuhestonhay dsrlm@uan%ycy¢kelmf|nput
means, and §}or|$% he assQci %%eg?ﬁ5?§§hfb%aEégTac8§t$995yr t he

nanaged deviCesS s |npu npu and arit netlc neans for
creatlng,|dewma®@nd$M©eaWﬁﬁﬁsas pyvesem ppograaingnal ysis data for

indi catgng a rel;a %hgnneégsbebwegg ﬁtgghguggglggg@gréggggegfytﬁ@d a

plurality of thé &l assi fication ¢ te orires for each of the managed devices,
or anal ysi satatl®tieoiteistdiagt inglereimaratiheni 6AFRGOFY ehpetichferchRath of

t he nanageQH@e%bggﬁe@cgg%qb@g te1bhes;cl assification category, on the basis
of the test result "of 20 the conpl efe_test that spans Ebglurallt 0 cycles

and on the basis¢o3RIEnBCIESoEPEt EY LI a5V L ¥aPFBATEGL vedF SRR T of the

managed deviesacds c§iQkedfi Rhkhechboeagetaeanshat2is Ainpoal ygi 'shsyst em
used |Epa mai nt enance insp tlon ogﬁﬁgtlon wher conplete

h
over ha f&PPU§5HF@ﬁFacPHG Ci1F8c ﬁﬁéacaggFﬁegl?%%lgh??F “Hunber of

devi ces i n catetyode @fowpchfi ofanagedzdaevyedesevorea paati a8 iowet hawl ther
repairing ar pIaC|ng mnth recommended devices only those managed devi ces
that are nﬁf?ﬁﬁ' f1%6%iig S sel ectively perforned as an initial overhau
after which a 3@Grdidiplestic mesn8|ﬁwml¢Engtuhe,emnlﬁ@Cﬁnﬁ@@$eoWltheananaged

devices is., perdiodh¢alla%, Pentared LA deksrm AR whetRE 2t Be1ation

15 between a malfunctioning frequency and a plurality of the
classification categories for each of the managed devices,
or analysis data for indicating the malfunctioning freguency
for each of the managed devices according to the
classification category, on the basis of the test result of

20 the complete test that spans a plurality of cycles and on
the basis of the associated classification category of each
of the managed devices, as stored in the storage means.

12. An analysis system used in a maintenance
inspection operation wherein either a complete overhaul for

25 replacing with recommended devices the entire number of
devices in a large grecup of managed devices, cor a partial
overhaul for repairing or replacing with recommended devices
only those managed devices that are malfunctioning is
selectively performed as an initial overhaul, after which a

30 complete test involving the entire number of the managed
devices is pericdically performed to determine whether the
devices are operating normally or have a malfunction, and
any devices found té be malfunctioning during any cycle of
the complete test are repaired or replaced with recommended

35 devices, the analysis system comprising:

51



devi ces are operating normally or have a mal function, and any devices
~found to be nmal functioning during any cycle of the conplete test are
repaired or replaced with recoomended 35 devices, the analysis system
conprising: 51 input neans for inputting the test result of the conplete
test and classification categories of each of a plurality of prescribed
classification criteria to which each of the nanaged devi ces bel ongs; 5
storage neans for cumulatively storing the test result for each cycle of

the conplete test that is i ut, means d starinhg the
associ at ed cl assPPPtat'P8hs ggfeb%¥F£El%g gﬁ h-oF - t és%ﬁﬁueé(ﬁ of the
prescrlbedcomba&sefteatlQndcclaesiﬂl&at1eachabégmrmemanhgﬁdﬂueMiGES that 10
are Input ”pugsgﬁénsrléeg éiééPE?i&&tf?@”? {f%r(ﬁe%ﬁ'ﬁﬁhcﬂ n

accordance ogran1 analysis d Icating a relation
bet ween a mabhunitthalmgnﬁgequéﬂcycaﬁdbaIQMQ$aI|ty of the classification

cat egories Of 28eBQhel fEaGLAssLl Leaht 001 d5n 1L BF 1, Fie CaC: Ofediy

managed devi ces ysSi s Indicating the mal functi oni ng
frequency ffor each @ﬁCﬂﬁeOfnﬁhag@@mﬁéet@eEeﬁécE@%ﬁr&Ft%ﬁﬁ%%'QYag%ﬁflcatlon

Categor'eslnghteﬁ%engf hhe ckassihki eati 98s6Lihesdacl H8s1fiechasds of the
test result of the conplete test fhat_spans a géurallt of EFigycles and on
a

the basis @ﬁtﬁﬁér&§§o@¢a?é§hcP§s§hﬁlEéPF%%ltE gois RITBFCE of the

cl assi fi catdi@R sGFiik@rianf erieaehs 8brt BecHRBAGER: deyn£@sd @svibtes echdm t he
storagi means. 13. A_dat structure for a nagenent dat abase for
assi st ifig @ﬁealﬁﬁPﬁt@Haﬁ & rhBPECTFBR®6p8PEtion, in which 25 either a

conpl et e over hadlritbmetepl ackng ﬂothcreabmngnded devocasnthevenitiz e nunber

?Lpg?Y:ﬁgséﬁn %EL%%%%ﬁ§r°“$ﬁa§ sggnagg §VIEgaicgf}ﬁgpﬁriéfétPgﬁrhaU' for

commen evices on 0S€ nanaged
devi ces thabtamennalma&éUnOMRnglng §echenve|§n¢eafp @@@laEYSQfahh¢nltlal

over haul, ShLele LD B-CO0BLEbe: LS ol BUBHVEOLnk Ney 0L £ cauber of the

managed deV|ces i S
15 criteria for each of the managed devices, or analysis data

for indicating the malfunctioning frequency for each of the
managed devices according to the classification categories
of each of the classification criteria, on the basis of the
test result of the complete test that spans a plurality of
20 cycles and on the basis of the associated classification
categories of each of the classification criteria for each
of the managed devices, as stored in the storage means.
13. A data structure for a management database for
assisting in a maintenance inspection operation, in which
25 either a complete overhaul for replacing with recommended
devices the entire number of devices in a large group of
managed devices, or a partial overhaul for repairing or
replacing with recommended devices only those managed
devices that are malfunctioning is selectively performed as
30 an initial overhaul, after which a complete test involving
the entire number of the managed devices is performed to
determine whethertthe devices are operating normally or have
a malfunction, wherein
the test results of the complete test that spans a
35 plurality of cycles are mutually linked and recorded sc that

the history of each device can be managed; and
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det'erm ne whether the devices are operating nornmally or have a

mal functi on, wherein the test results of the conplete test that spans a 35
plurality of cycles are nmutually |inked and recorded so that the history
of each device can be managed; and 52 mal functioning frequencies for each
of the managed devices are obtained based on the test results of the
conplete tests and recorded. 14. The data structure according to claim 13,
wherein 5 the nanaged devices are recorded so as to allow classification

into a pluralit f. classification categories accordi to rescribed
classification %@gFEPF noPaRd thedreratton %%t%%é% ¢ égﬁ%ﬁyﬂ% Ealcgning
frequency areickbBeapkubakityedfbakadsohi tiad i omsttategotiesobftieach of the

10 managed deviggs, Qr thgngakfung&ggning frequency of each of the managed
devi ces cl &SEFIEES bYSEFPag8Pt FESPT oR tategories is obtained based on the
test result of flhe cBhpl datat estucthae spansdangl e atlaimok3 cydle®ghd on

the basss of then.ansnabakedeglassl Lealion 68 egorys ofoearthel the managed
15 devices, and i's recorded. . The data structure_according to claim 13,
wherein tleéasgndgedtdeni éascapeprtveot ey atcolarmylierBiopl tAHII F

prescribed clasgiihiycabi QN eekbethaqsel 88sificatiow shassiibeatdan into a
plurality of classification 20 categories for each of the classification

criteria; and fhe reflatien BetWEER the MarfunRctiching FFequesy t he

plurality thecb@%éiaﬁii%ﬁt b@nctakegeresioh eatbgetitbeot chkasisidf caid on
crlter|8 for each of the manage Lces mal functi o iéghéngguency

g dev ,.0r .the I
of eachVof TER&IFENSGEE CGSvi C&s 55 @P;gEP?FéﬁangcfﬁggF??%%t? n-cat egori es
for each oftheh@anekassidbivéatisonlaeskti€ied by obsashficahitvhecdosjsriois t he

the basi o dF PRE“3CSRcTRred EPashr feat: bae threabr 0e Cortlel WFtne "
cl assi fi catthan epiaher rapforadaclh of thel8d amdagedtdevbeaess ahdths

recor ded. associated classification category of each of the managed

15 devices, and 1s recorded.

15. The data structure according to claim 13, wherein

the managed devices are recorded according to a
plurality of prescribed classification criteria so as to
allow classification into a plurality of classification

20 categories for each of the classificatioen criteria; and

the relation between the malfunctioning frequency and
the plurality of classification categories of each of the
classification criteria for each of the managed devices, or
the malfunctioning frequency of each of the managed devices

25 classified by classification categories for each of the
classification criteria is obtained on the basis of the test
result of the complete test that spans a plurality of cycles
and on the basis of the associated classification categories
of each of the classification criteria for each of the

30 managed devices, and is recorded.

16. A maintenance inspection support apparatus for a
maintenance inspection of plant facility devices performed
on the basis of a guideline selected from a plurality of
maintenance inspection guidelines, the maintenance

35 inspection support apparatus comprising:
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16. A mai ntenance inspection support apparatus for a naintenance
inspection of plant facility devices performed on the basis of a guideline
selected froma plurality of maintenance inspection guidelines, the

mai nt enance 35 inspection support apparatus conprising: 53 a device |ayout
data managenent unit for managing |ayout data of the devices obtained from
i nput device |layout plan data; a device attribute value acquisition unit
for acquiring 5 a device attribute value of a specified pr obl em devi ce,

whi ch acts as a designated device to be subje % mai nt enance

i nspection, usi Ay &N icGentPitatPoh @9ﬁﬁgﬁm%85dun? on? AP BRI HY at t ached to
t he probl emzgevitc@lathi loF thef eeeniecengobbeidedi £echayoutt dédtaitdataysut
managed by the 0 deV|ce | ayout data managenent unit; a device test data
ach|S|t|oﬁ%i% ach|r|ng device test data for the problem device; a
devi ce eval uati en ddatizegenerdbotef grloenbraihgition uvedthfof a¢euidelites,

e fevbre S Gt ia e gl Ledor 18 UBLRGCL 08 BRUbEEnmRLELOML @ VAL U

acqui sitiol uni't an Vi cé teést data acquired usin devi ce test
data acquiwiitdomafsi 8 andesogngéner devagedeei be éVhD@ﬁt?@nt@ata a

dat abase %@%%@%%déﬂ'lhsb%t%aen%@ggaahl §H@ﬁ¥1@9@§t18§t s fhbOVSré e

devi ce evaluation data to be nanaged as a hi story, storing the device
eval uat i on fd&m gm IP J@Ga@é§éChe§nGoe%FPaEFPHée@e@?&éc%vﬁhhé?|on dat a t hat

conforms t Qe reRRiGHy GRAIdARE dagbassubiaathen peosessgedfivy eigeessing
t he database through the database nmanagenent unit and classifying the 25

devi ce lBvaldsatiicsn 1@aatweiate W&E?ﬁ&mFEFePBﬁEe to a classification criteria
tabl e; a device zarrdniSies t@rsttcaasar sbauipnkiing anhtsfori saguievayuati on of
devi ce evakﬁaglon dat a e cte% fron1%2e dat abase or of device

&%

eval uati on GFatE CF§?§'H Ee3pre F¢attén processor, and
anal yzi ng an oper atavdrs eMamuatlon data generator for Comblnlng, for

each of the devices, the device attribute value acquired

15 using the device attribute value acguisition unit and the
device test data acquired using the device test data
acguisition unit, and for generating device evaluation data;

a database management unit for appending a history code

‘that allows the device evaluation data to be managed as a

20 history, storing the device evaluation data in a database,
and extracting device evaluation data that conforms to a
search condition;

a classification processor for accessing the database
through the database management unit and classifying the

25 device evaluation data while making reference to a
classification criteria table;

a device analysis processor for making a historical
evaluation of device evaluation data extracted from the
database or of device evaluation data classified in the

30 classificatiocn processor, and analyzing an operational state
of the devices;

a performance computation unit for computing an
economic effect of the selected maintenance inspection
guidelines on the basis of the analysis results of the

35 device analysis processor; and
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of the devices; a performance conputation unit for conputing an economnic
effect of the sel ected maintenance inspection guidelines on the basis of
the anal ysis results of the 35 device analysis processor; and 54 an
assi stance information generator for generating assistance informtion for
sel ecting the maintenance inspection guidelines on the basis of the
econonic effect conputed by the perfornmance conputation unit. 5 17. The
mai nt enance i nspection support appar at us according to claim16, wherein
t he mai nt enance i nspecgtion |gellnes inclu qu ete ow@rhaul
strategy in whi & ésé&ﬁﬁPQFﬁ 18 QFWQEFOFsgﬁ%?F%FﬂEd Yo YEpTEtE the entire
nunber of ak&lémeQ%s1h@obaasubpe€bedsémenaungenhecma1m3@@&m¢®ns mrth
recommended _devi a.conpl ete fesf _Loyolyi t r
t he nanage&nﬁgfc%éghlgufﬁg%lngl88| aFI%aS%épégtgg %ﬁo %ﬁ%%r i overhau
strat egy i monpiudledabyathieapeoferhanke tbmpytpeiénrwedtto repair only those
of 1he gevices 49 beTh%umaﬁp&%ﬁahe mahLOLERRANGE LASPSEL! ABsa tiAls have a

mal f uncifion, or to replace funct oni ng devices w reconmended
devi ces, am@Q@nﬁam@IépeCﬂésm iLgvobherginheheeneirbehamder ipFPeFel PRAnaged

devi ces |s<§Jygéﬂgﬂgsoqh%qhbg_ 20 repeated. 55
a complete overhaul strategy in which a complete
overhaul is performed to replace the entire number of
10 devices to be subjected to maintenance inspections with
recommended devices, and a complete test involving the
entire number of the managed devices is then periodically
repeated; and
a partial overhaul strategy in which a partial overhaul
15 is performed to repair only those of the devices to be
subjected to maintenance inspections that have a
malfunction, or to replace the malfunctioning devices with
recommended devices, and a complete test involving the
entire number of the managed devices is then periodically

20 repeated.
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