DESCRIPTION DEVICE MANAGEMENT METHOD, ANALYSIS SYSTEM USED FOR THE
DEVICE MANAGEMENT METHOD, DATA STRUCTURE USED IN MANAGEMENT DATABASE,
AND MAINTENANCE INSPECTION SUPPORT APPARATUS USED 5FOR THE DEVICE
MANAGEMENT METHOD TECHNICAL FIELD [0001] The present invention relates to a technique
for  managing a large group of steam traps, valves, and other 10 devices installed in a plant.
BACKGROUND ART [0002] An example involving steam traps will now be described. To
manage a large group of steam traps (referr%%g&];@ ergipbelow merely as “traps”) installed in a
plant, a method has conventlonall been ad ed 1 for example, manaed trap Nos. 1to
200 are Se|ect om el ﬁ-&” ( AL S
1000, and e&EﬁbTEhMBEP@@@@EN&pMSItE@@d ZIMI?& rﬁaflmmmmﬁ WSEﬂart[wlamAwa?Eerd
trap Nos. 249400 are gRgh ipstadfarmaiunglionsd thanenieairand Bianaged tgeos. 401
to 600_are emmwmﬁmmm—tﬁmwpm
in which partial tests are period Ry s edte st 5:He managed traps, and the
plurality of managed traps subjected to th@m&&tﬂ&lqeﬁ |§Bléhuentlally rotated

[0001]

The present invention relates to a technique for

managing a large group of steam traps, valves, and other
10 devices installed in a plant.
BACKGROUND ART

[0002]
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 Nos. 1 to 200 ére 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 words, 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 test is
sequentially rotated.
[0003]
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



[0003] 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. In 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 during each cycle of partial testing is added to and recorded in the
management database. [0004] The present applicant has previously proposed a steam 5 trap
management o358 Phtert et Eheloh tHh isjs%p%fiéj[&ro‘i’ﬁ th&'8bove-described
managemerit prettied. Aocdridingnorthequeposeath frdtlhod:; -all the managed traps, i.e., both normally
functioning traps an@ malfunctioning traps, are collectively replaced with recommended traps, a 10

new trap manage&nhent log is created ?.compclege test is then upe{iodicallﬁé (Peéfgrmed tto determine
e

whether any trap in fhefen ﬁgré?oﬁ % rln%anrége afrsap%r(ﬁ\éf%o eé’ti\Peﬂ? p?aceaa trgpse)alré1 operating

normafly oitha® arraalharitiont thectekpres(ftdfor Bacie bt tHeoestieetrags hardied during dach 15
cycle of completedestingissadded torndrecosded insthertian nanagement iegi(i.e., the log is

updated), %ncdcg}r tha,tcga%ktl)een f%u%dsto b%en% IfunctioTiflgtilsl re;[)nlaced or.repaired.
[Patent Documen ff?apaneseeLa%-o%eneﬁiatent%S%Ubﬁcatlon 0. %Bgiﬁoeﬁg%ﬁSCLOSURE
OF THE INVENTIONTPrabtema hat fve fiveplidRds fiteRded s SBRkTBDOS} oning
traps, are collectively replaced with recommended traps, a
10 new trap management log is created, a complete test is then
periodically performed to determine whether any trap in the
entire group of managed traps (i.e., collectively 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
DISCLOSURE OF THE INVENTION
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 i1s to provide a device
management technique that can be used to overcome the above-
described problems in the degree of satisfaction.

Means for Solving the Problems

35 [0007]



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] 30In 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

for Solving the Problems 3810007),..,; (1), st device management method according to the
present invention IS characterized in comprlsmg:%eTecrﬁveff/ performing as an ifitial overhaul either
a completdPSRTRAL fORYERIAEIAT With FEtdRRAERFSF BevitBs B ehtite iimber of devices in a

Iarg_e groumeﬂmﬁgedﬁqv&eﬁgemar@r&@ Q&A@rh&iﬂﬁ_@@_ﬁep@vm@mmpMm@_witQ recommeno!ed
devices only, §8{@6}%@%%99\(UC%%M%5%M%C&@g@wgz%@mﬁ@gé Petiodically performing

a complete test involving the entire number of the nifanaged 10 devices to determine whether the
devic ar@%ﬁéfcﬁin@‘%‘igﬁ{al@/%r%%%?ﬁdﬂnéti&rﬁra?ﬁj EpathPdr PRI with
recommendet Uewicesanyad@dees folndve Heamalfibetianing inréach eycle ebthe-cemplete test.

10008] 1>Speeilicady atrording 1adys atangemenhedlnshan of “iielhetda Reriorm.g complete

or partial overhaul as an initial overhaul can be decided according to, e.g., the operational state of
the equipniéht O i té¥hetive TOBRYIHEBMplete ShiiqshiialdverR&dS °AR Pednial overhaul
(i.e., the regomst for devieetmanagément) is kasien farthe mansge menttiequasies tegderform in this

respgel. devices to determine whether the devices are operating
normally or have a malfunction; and repairing or replacing
with recommended devices any devices found to be
malfunctioning in each cycle of the complete test.
[0008]

15 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 operational state of the equipment or the
respective costs for complete and partial overhauls. An

20 initial overhaul (i.e., the request 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
functional 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]



[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 functional 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 de%ic%@lfﬁ ]e%%:h%‘flgf%g@f%e %%ﬁwepg&%dtegf 3%*&?0@%%%%&‘6%%%@ sefected as
the initial ovedmutlizdegarded tobe sbatewhat ifénor tooseledtirmla tontpleteravesirgul, but in
comparison withrhg firstRfithe aferedsseribed conventional management methods, a partial 5
overhaul still.allows more effgctive attaipmentff the basic obiect eog dg iSce manageme t, which is
to maintainat‘rfwoereen ir& AUMDET of the %nanja%ré% déVicesin g ancltrllongl stite 10 the exten possible.
This objectag axaiie By periodicany perormsing Blesrhplete adst aftenendinifal Berters (i%., 10
performingqieriagc testsien the entirepembar of theirmanaged derises dachidingtherdeviees that
were not rerplllzfln%edrwitg r%%%mrr['{]aeﬁ]ged Cpea/é%eisccéuriniq]thg iggirz{ll g\i%rhgfl) atnd reepggin@h%r replacing
with recommended devices any maﬁt%nctloning devices in each cycle of the 15 complete test (i.e.,
the fractiorP&faRebni?RESdéd Bevicts idmoRy fie-ddvices heteachiy eatbedHcaaded in a
stepwise fashiaidhie 1o theseorgplacements): [GELL 1 hatefore,iaccordingdethis arrangement, the
degr?§ of a%%%%%?@%%?%‘é’ﬂ\} féBch,@ grapted ,@nthw?r{‘éag%%%’?sr‘%ﬁ%%‘%%tef £aphe increased

I orede ods.

overall relative to the a scribed conventional management met 0012] The term

"periodic cBAMRIE Feste i ffisS mstartceid 25 dthnitl t°& Bohtpdte 18t firmed at precise
predetermined lintesvhls, it atew cefeenidea counpiletestest perigrmed;, fonéxample, approximately

every siX MOAID.A eomplete festaeriqrmed: anpIpXmalely GYery eeb Qe AR ther complete

test that can be regarded as being performe . ]
devices any malfunctioning devices in each cycle of the

15 complete test (i.e., the fraction of recommended devices
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 requester
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 intervals, 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

operating normally or have a malfunction, overhauling of at



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 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 or replaced with recommended

devices; subsagbeRdy 5 sehiotaI) PR G R ShMpEtd t8§Vd T it dftir@HLRTB&Gbf the
managed devicestioadetenming Mivethee thet deceleareceperating nephathg dr avdra malfunction;
and repairing Q5fpRIAGING With, iecammended devices-anyrmalungtipningsdeviees-ieach.gycle of

the complete test. 10[0014] . . Specifically, according.to this arrangement, the initial overhaul is
performed i arrﬁgé[ggﬁéh ]ﬂﬂlattt%hg %98%%‘\%8%1‘ %ﬁgla%?ﬁarts&f %%?rﬁglsrﬂoperating devices

among thedéargeodimbed of anagen teyvicesiomb beferréd sendbonlytibe ettier e vivarbéicluding

the malfungtioning deyicesearesepaiied of seplaced withregaavpendad,deviees. ddhe expense
associated with thce. initial oger?&on can H]erefore be é%ducecd., and theoilnitial overhaul (i.e., the
o I 1 av un r

request to nPaenaage delices) s e¥e8§ moreeea%ili}f1 % perﬁ)rr%%%; bya{he mgﬁgd'é:nﬁrelﬁt roe%uester in

comparisof SHtha famnexampie, pegormipgiecorplete ovehavl irpwhiehahé @ntirkgnumber of

managed drwiceseis replasedwithteconynended dexiges €uring ke initial overhaul. [0015] 25Even
thou% a mode is [gdgglgnyed in which the overhauling of at least part of the normally-operating
devices is deferred during the initial overhaul, in comparison with the aforedescribed conventional
management mettid@is i method afews Hdte ffective attairierttend basiddbject of 30

device management, shieth istD maintain tberatirei numbaeaktheumanaged deviees in a functional

state to th%%'ﬂ?ﬁ%?ﬁeﬁﬁgl%g hggcolijgg%@ iéga%nﬁed@%y Qggo%iggu}érgggrg% Eg aatgq{gplete test after

the initial overhau erforming_periodic tests on the entire nu f the managed devices, 35
including tRE BGREs IR Weld fotrdpRRediiRer 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) 1is 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 conventional management methods, this method
allows more effective attainment of the basic object 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
periodic 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



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 5 to these replacements). [0016] The degree of satisfaction that can be granted to the
management requester can therefore be increased overall  relative to both of the aforedescribed
conventional 10 management methods. [0017 (3) Yet another device management method
according tb%R8é préseht FiverftiohAs tharattéfz e rBBIpHSAg SSaletRRlPpErforming as an
initial overhaail eiiherta dhicompletel aeerhanl fos ceplagingavitrrecomnmenged tlevices the entire
number of deviges in g Jarge.group,pf managed devices, of 2.aarial ayerhaulipr repairng or
replacing with recommended devices only those managed devices that are malfunctioning; and
creating a ManhfEmbAtdatdbasedtr 56 ctififaR R reddrding thBYestTe Gt BAAR Bifiplete test
perfortned bn thé estirecrpibeenétiiestnanaged devices for determining whether the devices are
operating normall){ 66 f@ye a malfunction. [0018] 25Specifically, according to this arrangement, the
guestion of whether to perform a complete ar partial overhaul as an initial overhaul can be decided

according to, e.g. the SIFaREn& StER BrhE ehhPmdMir theTeS5e dRATE0SE fof cbRfplete and
partial overhauisy 2re3Q initalwetkhaul(re., e mrglestfdrdevicermanadement)as easier for the

management rggquesterto peyferm in thizrespsek A% ived conventional

10 management methods.

[0017]

(3) Yet another device management method according to
the present invention is characterized in comprising:
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 compléte overhaul or a partial overhaul

35 has been selected as the initial overhaul, a management

database for cumulatively recording the test results of the



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 complete test performed
on the entire number of the managed devices for determining whether the devices are operating
normally or have a malfunction is created anew. The entire number of the managed devices can
therefore be managed 5 equally (i.e., when a partial overhaul has been selected as the initial

overhaul, the entire number of the managed devices can be managed equally, including devices
that were OTTBS LS WAR ToRE RAT G8ViEES aGThig Hee I Sberauty i TRV BR8E of the
test resultsdsithe € nphatedd- rsntumudativiedc teeorddbindhie e naaragensart database. [0020]

Therefore, aseqing/tathis, afrangement the degree of satisfactionsthal,canhe-gianted to the
management r[rl?)%uest(%r %%n beail%%rea e% gx\rlgraellsrelaatlil)l/e ttg g}ee gfoorrgdggécribaerg 1% 8onventional
managemenl‘% methods. [ 51]“ @ﬁ et another device managemen me%odagccording to the

present invefitian 1 cHare@teriZz8dan confsrisiig: performirigan hifalsathad ks wikch adarge

number of 2Rdnamnageddevees ase: testeth to dateiminenwhpther dre gruicas akgeperating

normally orjigue.a malfypations, oxerhaying of  lsastpart of e noymallaparating deyiges is
deferred, the other normally-operati evices are rfeplaced with recommended devices, and

malfunctioRif§ deficeacae répated 5VFIEpREEd SRthlieRdniHérdet B8ficés dniPdreating a
managementdgtalidase fon cunwlatielysrecording the gast result ekthefcarnpletertest pegormed on
the elfre Tuherghihe anagen devisenlor dsterOaWteL e, devicas Ais gagrating
normally or have a malfunction. 30[0022] Specifically, according to this arrangement, the initial
overhaul is perforﬁ?ébQWa format such that the overhauling of at least part of the
normally-operatingrdevdesramnoagdbe targg nuonheriof nmanagegkdevices ishe degree of

satisfaction that can be granted to the management requester
can be increased overall relative to the aforedescribed
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, according to this arrangement, the
initial overhaul is performed in a format such that the
overhauling of at least part of the normally-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



35 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 performed by the management requester in comparison with, 5 for example, performing a
complete overhaul in which the entire number of managed devices is replaced with recommended
devices during the initial overhaul. [0023# Even though a format is employed in which the 10

overhauling 6FIRERESSHt QP HERSmaliid pRFR Y Fe ACR S fEtEfed tiuting the Mitdi'Sverhaul,
a managemestrddtabasesfor cunsulatively récordedrihedestregultb of thelccraplety tastpetformed

on the entirg;nmber gtthedyanaged deyices fer deigrmining whetherthe deyices Io.areigperating
normally or ha\ée a malf nctiog is created anew. The entire number of the managedtq]evices can
therefore b8 ﬁﬁﬁ‘ee e t\{aIT‘y ﬁ.er.ffatﬂg%er{ﬁ?é%uﬁﬁ)%?‘%?Fheerm%l%aﬁ%ﬁpoae%cse%ncavﬁlbe Mmanaged
equally, indieding rivicks thaewé ar none praceewitle Fecormehded devicesiditingthe initial 20

overhaul) antherkasisipbthe (st resulisof the corplete destaymidatively fecorded in the new
managemernt gg}ﬂ%beasgééood24\1i'rgggefg{le ith dﬁ%[g% 01;.L %%té factifoen tf?g& an be granted to the
managemen? requesf%er Cart bé mcreasecrf overa retative to the aforedescribed conventional

management meth8883D025]  (5) A preferable embodiment of the present invention is
characterized in thaidheospiatestesbismReriodicalliployed in which the

10 overhauling of at least part of the normally-operating
devices is deferred during the initial overhaul, a
management database for cumulatively recording the test
results of the complete test performed on the entire number
of the managed devices for determining whether the devices

15 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 of the complete test.

35 [0026]



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 of the complete test. 35[0026]
Specifically, according to this arrangement, even when a partial overhaul is selected as the initial
overhaul in the implementation of the third characteristic arrangement, and even though a format is

loyed in the fourth 5 characteristic arrangement in which the overhauling of at least part of the
normally-operating eVcEL 8 Holerr T g Hb itiat BO&rHaL HATHEHot M MO effective

attainment df B basit objectlvidevice rmassgérmdne whidleisitoihamiain tiee leatide Aumber of the
10 managega@e\ﬁﬁ@immilgeal %tﬁte&t%ﬂ;@r%@nto%sﬁﬂ&??w§@p¥e%i&aﬁai@ﬁgrw,
periodically performing.a complete test after the initial overhaul (i,e., performing periodic tests on
the entire nau[%r%(-ﬁ?rV gfr}hg%rﬁéfrgagge% éeé’\ﬁ%lééi iﬁagﬁﬁ@tﬁé{ T evﬁ:%sfﬁgt \;%vrg}legr%o replaced with 15
recomPended Brvices kritihg the Taitiaes\asthadiy anbl kepaifihg of Yeplaginbiwith ffcartmended
devices anydnaifunciippingrdevicesisreach eydg et-theicamplete tast (i:es, therfeaction of

recommen device,ls1 amang the devices at the facility ca c%)]ei creased in a stepwise fashion
e 20 g T R e S Ra P38 1

e
st resllts are recor in the management database for

the entire RnhBETdfRehaiddattaévieds Blfngeaék pefidaictcyele 8Fthemplete test. The
quality of the 2agendae conditions iheteauses of alfungtors, @ncothentdernaaticrhean be

anaWR?df%%%%ﬂgaf@@Jmégggﬁ%dgv¥ﬁﬁctional state to the extent

possible. This object is attained by periodically performing
a complete test after the initial overhaul (i.e., performing
periodic tests on the entire number of the managed devices,
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
periodic 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



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
indicating a malfunctioning frequency of each of the managed devices on the basis of the test

results spahRtyE pitrdlity FRYGBE OF H LB plets T [0020F 5SPERifiRIy: MR BRIAG tithis
arrangemedtanadysiodatalthabmslicates thenmatfanctioring freguepey fvihighaquals the number

of malfunctionspar;unit tirpe).for gach of the managed deviges,is created on the basis of a plurality
of complete test results gbtained from periodic complete 10 tests. Analysis data that indicates the

malfunctioning fre 918%8)} for the designated managed device can therefore be obtained for the
entire Aumber of theenaddged devicesanddi the samelcomparisanaonditionsie. gonditions in

which the tggt-periagh number of testsctest itemah andpthal L feshimplementation conditions are

the same).4003 ] ‘ Correct and hi hll}{ refl%able analysis results Canttherefor be obtaléned if the
quality of 188 e CShdNBIRS the Eallses BPRAIGRSIANS alt bthdr 2l tharabtsitics Of each of
the managétidevicesard apaliredusing tisanalysisndatheThisshethot is extrentely tgeful for

device marggemeptintBisdesReGlesults obtained from periodic complete
10 tests. Analysis data that indicates the malfunctioning
frequency for the designated managed device can therefore be
obtained for the entire number of the managed devices under
the same comparison conditions (i.e., conditions in which
the test period, number of tests, test interval, and other
15 test implementation 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 malfunctioning frequency of a
single managed 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 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.

[0032]
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[0031] The "managed device malfunctioning frequency" in this 25 instance refers not to the

malfunctioning frequency of a single managed 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 malfunctions occur

in the managed devices installed in one installation site, and a managed device is replaced for

each malfunction, the malf nctioning freque}incg is cglculated to be 1 fof{fach replaced device but is
Ast S

calculated to be 2°for the" a%%é(gd {eiftes aflé Ja?%a?%ﬁﬂ?taﬂﬁ &

e 'The §dme applies
hereinbeloWwr [B082RCY OoThe Ehalysindatathat indicatas theomalfarctiority fregaessy or other
analysis intgsmatien dameach maneged deyice ¢an he yditten datpdringed endaperer the like,
electronic data displayed qn.a computer display, or any 5 other type of. data capable of displaying a
content. [08 ﬁcdc IpQIrh\{ecdéSI%l?/ r%{ggg%rytﬁ(gr%lf&nc?i%rﬁﬁl%tcfquglnsc@llﬁ e %ﬁa%% data is not
limitecPto adtlifériaiFreRiEney Bisptap atemay dkdespe 20§ % BurperiEadisplay of 10

malfunctioning frequergy that assumes that the sampling periods for the entire number of the

managed devices.are identi or a display mode that visually.indicates.the frequency and number
of occurrences uzllﬁiga%irgé%% he{?%%?aﬁ%,%/%b%ilc%l@?g% t %ﬁﬂ%. %fo%%e%cy %9) Another
preferable Biffoctimenfartherasét iRvéntiodisiardGeAz & TFPRbE tHe MERABERA Hévices are

clz_ass_ified iﬂtbs@phyalit;gmﬂ dmiﬂg:aﬁ_an pateg@r@g,in acaortkance avithoa ppqsgyib@ﬁ classification
criterign: apd 28 analysis dalp rndiealing ayielation bghween (he malfunligpig frequency and a
plurality of the classification Categories for each of the managed devices, or analysis data for
indicating A& mMafGnctohird fre GUENC) o 8HER Bf Bie MR ajel SRt edSEtefding ¥6 the 25
classificatianleategony, ,is created derthe hasizlef thiedestresult bl thel complete testitlkeat spans a

plurality of gyglesand on the hagis of the-agsacigted flassificatinn categaryof eagh pf the managed
devices. drawing, symbol, color, or the like.

15 [0034]

(7) Another preferable embodiment of the present
invention 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 plurality of the
classification categories for each of the managed devices,
or analysis data for indicating the malfunctioning frequency
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
of 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 malfunctioning frequency for each of the managed devices

35 according to the classification category is created on the

basis of the test results of the periodic complete tests

11



[0035] 30Specifically, 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 malfunctioning frequency for each of the managed
devices 35 according to the classification category is created 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. Analysis data for_indicatin%a relation

between theRGIFGRGTb NG FEGderdyYaid aplarsity 6FdasSSiiddton 5 tatgofie5 6t each of the
managed devicesicrtavhlysis dataffor dridicating tregmaifundticring: frequéehey forreaghdf the

managed devices-accorgingtpdhe classificatipn categary Ry therelarehe gbiained oy the entire
number of th(iltpana ed devices under the sam comgaris n, %ondit%onslng.e.,%o cor%ditions in
which the t&8t peficd; HUMber of eSS intéfval, and other entation con

éét (i)mpFe on congi]ﬂons are
the safe).fe036jcCarectiaid kighly refiablecamiysiy ees s are s therefored beishtdined if the

quality of thye senvice eanditions ke rauses et neHunetianss andntherreiarastesistigs eheach of
the managed devicgsdare .analsyzed using this ana]é/sis d%ta in tt}e context of the reIationshiI;?s with
ed..devices acc H SsSi T ca

the pIuraIit;I/n of CiasSification categorlgsr. S method 207iseX ren%Le(ff;t useful ?grtf&?gg management

in this respekerefegrARGtheb prsferbld embdeiment éftherprabent infertivh Badha@acterized in

that a pluralityrotpreseribed classificatien estgsiarareatsesbioclassitysdhe mangged devices into a

pluralli of clasgifié:ation c%eqﬂqgigsgort%% eggksl tof the cl:lggsificati%n critefia;cang éanalé/giscdata for
u

indicating & relation between a mal nctioning fre(“?uee%cy dnd the p%ra?ity of the classification

categories bt BRER Bk thé BRAsSifik&fort Bfterit Bl 8RER bR theomaRaged eoresdFranalizis data for
indicating thenealfunctioning frequency 30 for each of the managed devices according to the
classification categ(%igg ]of each of the classification criteria is created on the basis of the test result

of the
Correct and highly reliable analysis results can

15 therefore be obtained if the guality 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. 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 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 frequency

30 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 classification category of each of

35 the managed devices.

[0037]
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complete test that spans a plurality of cycles and on the basis of the associated classification
category of each of 35 the managed devices. [0037] Specifically, according to this
arrangement, analysis data for indicating a relation between the malfunctioning frequency and the
plurality of the classification categories of each of the classification criteria for each of the 5
managed devices or analysis data for indicating the malfunctioning frequency for each of the
managed devicessaccor%ing trﬁhe classificgtion c%tegg{]ies of each of the classification, criteria is
created on the ba3f ot the tst Tésults o tﬁelﬁ1 iodlic corﬁf)le?é: testd hat'spans’ 8 u¥5ﬁ§7’ 10 of
cycles andbh-theflsasis bPthesdssogiated elassitieatibe targory: besch dtahetrhanaged devices.
Analysis datadguingisatinga relatign betweenthe malfunciivaingifraquancyranchthegplurality of the
classﬁl_catl%qfcg%e_gg_ng% o{ggctg: ff thseigggsalgc%trlloncgitgrleral ifcglr ?f?)crh 01‘a tgﬁ mana ed 1_5 devices or
analysis data for indicating the mﬁﬁmctlonlngjfrequencyefor each of tﬁe manage devices
according fAPR IS SIRAtOA Tty Grivs ofseat histthe Efssifiealion elitstiatésn therefore be
obtained fafidhe entire Bumber of-theumasgged devicer undet the samecompaiisdacgonditions 20

(e conauanaatiehiine (53 Rellod. INTIOSL LieSts e niencal, il gl fot ne
implementation conditions are the same). [0038] Correct and highly reliable ana?ysns results can 25
therefore beldtaedGpihecqudtify bEthecservice RRBRMBNSNthe Caues bt idifdfttiohs Sdnd other

characteristiesof each of the: managed ide vicasHre anatyzedsusihg this paalysisdatadn the context
of the gelationships with theyplurality o glassification pategoiies pf eagh 39 slassification giterion.
This method is extremely useful for device management in this respect. (9) Another preferable
embodhneﬁ?EFﬁ@ﬁﬁe@gnFaCh of the managed devices. Analysis data for
indicating a relation between the malfunctioning frequency
and the plurality of the classification categories of each
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

13



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 completed for those of the managed devices that
have been confirmed by the retesting to operate normally; and for those of the managed devices
that have been confirmed by the retesting to have a malfunction, the repair or replacement 5 is
repeated until continued retesting confirms that the devices operate normally. 0039%

Specifically> @ERSfdnfSitd s SHERGemEnt Wh&F A SSRGS onfited QUfing TéRsting in
each cycle ofd0ithmedmpletettest; espait bnoeplacementofthatdevidd is repedtdd until retesting

confirms thap the-deyics is-ongrating Mosmal:Jalfunstioning deviegs that merenptisycesssfully

replaced, rep%iredt, or otr%ervxéise correctg%ﬁi gan t@ereforec Ee prevented from beTg Igft in a
malfunctioriing 15 sta@ artd ¢ BeFelidhiy Put mtS & normval opefating State dufing €ach cycle of
the compleie testica L amtire hupebdrisfuhd mgtagdidevicenéanbe religly puginto a normal

operating stieiduwsinggrcheycle gttheiggmplete test). The basic object of device management,
which is to 20 maig(s%i%Te entire number of the managed devices in a normal operating state to

the extent possible, can thereby be more effectively achieved. [0040] (10) An analysis system for
the device managepsshtfically, according to this arrangement, when a

malfunction is confirmed during retesting in each cycle of

10 the complete test, repair or replacement of that device is
repeated until retesting confirms that the device is
operating normally. Malfunctioning devices that were not
successfully replaced, repaired, or otherwise corrected can
therefore be prevented 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 into 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]
(10) 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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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 jinitial overhaul, after which a c(g%p,lete test involving th]g:';\ entire number of the

t

managed devitss i§35°5erl (,fém/cpte]rf)&ﬁfé% ct8mmRXvidtherthe dddiCe SRR ating
normally oitlsaie arealflgrtioneand anyelevicesd fodrnd tobe emalfmatdningwuring-anflegcle of

the complete, tasy are repaitednor replaced with racammended gevicesn I he anglysisneystem is
characterizggrin com rjcsirrl% i@%%t r{gear,és f:or in%ttin% tr%% test reSLiIt %ft e cq{nple%e test; storage 5
means for cumutative y St0 ng the est resuit for ead cyclee SFthe c%meplgteesteét tﬁa?f%aiﬁﬁut by the
input Meari&Sand afRAmeYEiednsviot Erestipg ifaddmrdancs with sipresépprogram, analysis
data that ingjeates afmalendlianing:-trequenay eteachief thegnanaged devicesan LAdhgdasis of
the test result dof a{[hg} orrnneoclﬁtce test trlilsat $pans.a é:)alll%rfllit ofic c!aecsc as éé%gd ir‘)q {ht%sté)rage means.
[0041] pecn‘lrcati , accordlngato this arrangeme&, A &5t result for each periodic cycle of
complete tBSHRFIS iIRPATESBy tRd bt Aot an8thé sigrdde atedhsicumulatively stores the
test result fox eBchayclenafife tosipletedgsbihusdnputo T hergfores the;storage meanscstores the

test regults for psigdic camplgte tests that span a plugglity %%%%Cleescr%%%o‘?tz]thaThgpac'{irtl@metiC
means creates, in accordance with a preset program, analysis data that indicates the
malfunctioRing frctiehty of Bath ot e nfahageiftices diitheStasis optHRCRREresult of the

complete test thaf §pdrng 25 a plurality of cycles, as stored in the storage means. Therefore,

creating data In Uy namnerielgo analysis daig about e malfugciianiag reayeaayof each of the

managed devices obtained under the same comparison conditions (i.e., conditions in which the test
period, numBaFoFtektE tE&%3D Rterval hndBtRe e’ firmoRRmkntaidreedndiforisSark R same).
15

by the input means, and the storage means cumulatively
stores the test result 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 arithmetic 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 a plurality of cycles, as stored in the storage means.
Therefore, creating data in this manner yields analysis data
about the malfunctioning frequency 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 conditions 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

15



[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 using this analysis data. This analysis system is extremely useful
for device management in this respect. [0044] Being able to automatically create such analysis
data 5 by an arithmetic means makes it possible to facilitate and streamline the entire analysis
operation, including the creation of the analysis data, and hence to facilitate and streamline the
entire devidt rihageherfpeYatich. ShEerdisplay ModBFor FeSmakdhiaionity FEGUERGHH 10 the
analysis dataésnot fmited ¢y acrimenical frequiency digplay, amsaay also be, e.g., a numerical
display of malfunctipging frequency that assumes that the sampling periods for the entire number
of the managed devices are jdentical, or a dis Iag/ ode that visually indicates the 15 frequency
and number of occlirdfAced uSing% 8&%W%ﬁ§ﬁ, dratvifig S&nibSiE8I0f 6 e Jrils(e.%?b%] (11)
Another analysisisystéhisaised ineamaineiasce inspestidib dperatiohavhidrelrpdgitherrsicomplete
overhaul fog20.raplacieg with regempeendec devices therantire numbenefdayicesia a large group
of managed devjcc.es or a ptagtial ove{haul fo&re{)airin%gr F]e Iacin% Wi? rec%m{necndedngievices
only those Cr:ﬁaer?agle%ﬁdé’vices that are ?Znsajlﬁncﬁor?ihga}s Se ecﬂ\?gly p%r ofmed as an infia overhaul,
after whichs& 26aibhipletetiest Rvbhviey theVdsHeMENSTthe PR@TRjedPdevices is periodically
performed to deterpine yé1e1R8F thedlevices arRORRsatng BeTbalner Fanea saifunciion, and any
deVICﬁ)S foucrgldeto be énaslguschgrglng .durllglfgtarlyi%[%l% OcI)f Ich?? %orrrgg!%er d%%satt fre ]r:eepﬁreergcglr replaced
arac edin

. n 1S .
with recommendaeda é]dewces. ‘Fhe analyslis system IS C eriz comprising.

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
15 frequency and number of occurrences using a graph, chart,
drawing, symbol, color, 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 managed devices that are malfunctioning is
selectively performed as an initial overhaul, after which a
25 complete test involving 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 belongs; storage means for cumulatively
storing the test result for each cycle of the complete test
35 +that is input by the input means, and storing the associated

classification category of each of the managed devices that
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input means for inputting the test result of the complete test and a classification category to which
each of the managed devices belongs; storage means for cumulatively storing the test result for
each cycle of the complete test 35 that is input by the input means, and storing the associated
classification category of each of the managed devices that is input by the input means; and
arithmetic means for creating, in accordance with a preset program, analysis data for indicating a
relation between a mangnctt:igging fre uenc% and a %I ralitﬁ of the classification_categories for each

5 RRIE A5 3B ihdfAfing the MisurctiBRRAg Sredifency for each of

of 5 the malnsag%er&pdlevm%, or an
the managed eRvices actording o deaclassification pategety, onabedasisokthgsest stk of the
complete test;thatspans-a piyralityof gy¢les andanrethe hasis of the-assaciatgd elassification 10
category o ggch, ot e managed deyices. s stored in the storade means, 100461 . gpedicaly,
according to this anE?angemen , a test result 16r eac perloc(ﬁc cycle ot complete tesﬁng IS input 15
by thedinpuit Afe &S 2PEhESTdrage mesnSeahtiRiivelyadtoresahie iastireatit s &deh cycle of the
complete testithus dpusnTherefaregthsnsioragermeans staresrbe test4gsultsdior pedgdic complete
tests that s lurality of cycles,.and also stores the assaciated classification 20 category of
each of thegr%%%%%gé%ée%/ﬁse%ﬁ%a? éalﬁs’t}t lyct %ejﬁﬁﬂutcr%g%%g.r [%0491%%& Srithmetic r%trgans
creates, in'd@t2ofdaicefith & predetidig e tllysis data fotakdic Rt a 2ellibl 25iBetween the
malfunctionifigdteduencyraddom plthiality 9f the elassifieatitiseategotes fareachfafdhe aanaged
deviees, oranalygs dalg farjaicging fhe mallugetioniag Iregyenayfof eaeh of e rianaged
devices according to the classification category, on the basis of the test result of 30 the complete
test that sparfsr& Burdft§ ¥ cycles and on the basis of the associated classification category of
each of the manaped4devices, as stored in the storage means. Therefore, creating data in this

manner makes it gossible; to.qhtgin analysiy data for indjcating a selaipn hetween e

result for each periodic cycle of complete testing is input

15 Dby the input means, and the storage means cumulatively
stores the test result 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, and also stores the associated classification

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

[0047]
The arithmetic means creates, in accordance with a

preset program, analysis data for indicating a relation

25 Dbetween the malfunctioning 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 devices according to the
classification category, on the basis of the test result of

30 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 a plurality of the

classification categories for each of the managed devices,
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35 malfunctioning 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
devices according to the classification category, as obtained under the same comparison
conditions (i.e., conditions in which the test 5 period, number of tests, test interval, and other test
implementation conditions are the same). [0048] Correct and highly reliable analysis results can
therefore be obtained if the quality of the service 10 conditions, the causes of malfunctions, and

other char&teASESYoTeachdfiihé Mrandytt devitss GheaRdy 288 GG thiaddiyde eat in the
context of theretstionshipstiith theenplueality ef ¢Clagsifisatior dategoties this analysis system is

extremely usefulfor devicegpapagementin 1athis respect [0A4Q) «Reinggble to automatically
create such ana%/sls data b ﬁn arithmetic means makes gﬁossible to facilitate and streamline the

entire analy$i% Jéf’ﬁ?d'h,?r%} dihgRE 20™crEatiors SR e aTAsis Hatd &l Hélce o Facilitate and
streanline piges eatire devibe marfagemsdrt opetation.nteXv2)lAnethér ahhlysistsystem is used in a

maintenange Nspection opsratiomwherein sithera campletg-gverhaul for replacing with
recommended de bcg&t e 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 malfunctieninesis seterdiveigberiorirebiadan initialovarhadle aftdiwhighta complete test

involving the,ertiregyémber ebthgimanaged 34 gleyices:is pesedically petfornaed to determine

whether the deyices are operating normally_or have a malfunction, and devices found to be
malft?r@ctioﬁi%ﬁ%lﬁcnln%nasﬁy%%lcﬁe 0 %Seegon%[%le?g?es%%% %é)f}asifeaa 8r% reop)%;cgeﬁ with recommended

devices. TREahaRsR dystaMSs ehafateriZl i@ mipnsiagR5 HpLE AfeahsFor blttiRflthe test
result of thecompleteitesk and gtassificatian categosiesofieaeh of @ plhealibeoktionships

with the plurality of classification categories. This
analysis system is extremely useful for device management in
15 this respect.

[0049]

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

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

(12) Another analysis system is used in 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 a malfunction, and
any devices found to be malfunctioning during any cycle of
the complete 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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prescribed classification criteria to which each of the managed devices belongs; storage means for
cumulatively storing the test result for each cycle of the complete test that is input by the input
means, and storing the associated 5 classification categories of each of the plurality of the
prescribed classification criteria for each of the managed devices that are input by the input means;
and arithmetic means for creating, in accordance with a preset program, analysis data for indicating
a relation between g 10 malfunctigning frequency and a plurality of the classification categories of
each of th SESSTIERlich AT for BAGH BPtek hARAGE] HEVERE b &riijsiS Hatd for indicating
the malfunetoing dredeiency fortedohnofthe stanzgsl dedoss dccordimytbathe widssification
categories dbafiereh-oftheLdassification critgria, oavthe hasis efrtherestiasylt of the.eamplete test
that spans X %I%Irallgy 9}‘1 CX%G% an%ﬁ)en thg ba,ésis of the assogiat%d classifiggjeion (S:asltgggggg (g)f each
of the classification criteria for éach'of tlhepﬁanggegélaév%]éls, s Storéd in‘the sﬁorage means.
20[0080] clspetificamy: Heorditg 99 this arrahgenent, o tash fesulitfor batly pefiodieccycle of
complete tp%ﬁ&bﬁﬂbg@%@ﬁ&?@ﬂ&&@@@@ @Mﬁ&&@"r‘&@ﬁ:fnlﬁl&lﬁ amatvely steres the tﬁst
result for each cycle of the complete test 25 thys input. Therefore, the storage means. stores the
fost result et o B AEte GO at Spbic SLFATty DEG)is S Ao St e
associated'§a8sifi¢&tiorréaegonds of BadtF 6PFRa¢IaSsifiddtidnccrRERS B3r dacPBTake managed
devices thatareyiaput oy the input Meansa36H51] The atitlynetie mesas cieates, in accordance
with gpre ram, i for indicating a relatj e _malfunctioning frequency
and gopt))lur%l(l?%t)i/) %%%h%%l%sﬁéiﬁﬁ?ng?géé%%%?ggc#%?%%qggg;%gt%e% criteria for each of the

managed GeAcEd lorSahidis BaitRP Mdicatih e FhafindiofinglfsqidnsFbi 88ch of the

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

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 [0050]

Specifically, according to this arrangement, a test
result for each periodic cycle 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 (0051]

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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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 cycles and on the basis of
the associated classification 5 categories of each of the classification criteria for 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 malfunctioning frequency and
a plurality of the 10 classification categories of each of the classification criteria for each of the

managed d&VREESSr SREISRSIASIOF titAtihg thd afrRTbANG NS 6984 Bf the
managed deVicesdccofdinggo the shassificatiorcategories iof each dfltke blassificatiort teteria, as

obtained ur&@%&ﬁ@&i@@@@@%@@%@ ebk?&@@%s!“%@@@%@?@ﬁzp%w
number of tests, test interval, aF her test im Qz% mentation. c nd thflS are.the sacm@ [0052]
Correct and Yng efy rélfanié ?mg ySis re%ul?s% theretore Se obtainéd it the quathynof the service

conditions,ahéeaasés of Afalfemctions, drttothép eharbtaaisties ot eath i thearanagel devices
are analyzeg using thishanalysig stz dsthesconied:Qfdhe felatienships ¥l the phyrality of
classificatg)[n categorles of each of 250{h% classification criteria. Th| analﬁ is s(%/stergis e tremely
useful for device managemen?ln S respecfL 0 %ﬂ] aE?elng able to autontatic y Create such
analysis datlbyiah afthhvdticomeéahs niakesiingassiblieng facilitate ahaBdostkamfind fife entire

analysis opefatiomdocledingthercrgation of thecanalysis gata, mpdirengesto facilitate and

streamllne tiie entl devi ice man ement osper%tlon 4905 ] i@ anal¥3|s agd evaluation
t
information, . which ii 35 ana ySIS ?%t% tor |nd|cat|ng a relailkon 1BgtV\?eeanSt%le n}lgl?unctlonlng

frequency ﬁﬁd%eﬁaﬁallﬁ%f I Sifiehfof e BERFe D E8RA of e BRRsHiEaTortfiteria for
each of theemanaged devices artibenanalysis: datanfon indicatingetheymakiunciwaingoffegiency for

each of the, managed gy, éésa%cé’é%@@ch}h%S'aéﬁ@'Céﬁ%519?{ g0l eachofthe o

classification criteria, can be written data printed on paper or the like, electronic data dlsplayed ona

computer 61§pl%1908r Sy Bﬁ%r@ﬁéﬁ?é&t%%ﬁé%le%fl&@ﬁlja‘?mgaé 0895@1%"’[9@551111 er

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 reliable analysis results can
20 therefore be obtained if the guality of the service
conditions, the causes of malfunctions, and other
characteristics of each of the managed devices are analyzed
using this analyéis 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 evaluation information, which is
35 analysis data for indicating a relation between the

malfunctioning frequency and a plurality of the
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10The display mode for the relation between the malfunctioning frequency and the classification
categories of each of the managed devices in the aforedescribed device management methods
and analysis systems is not limited to a display mode that shows the relation 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, or the like. Similarly, the display mode for the malfunctioning frequency of
each managed device classified by classification categories is not limited.to a numerical 20
frequency (c%lsfa?ail? gﬁaarﬁéﬁgls%agégegﬁf%%ﬁeﬁ@ﬁ%i?pﬁaﬁg?m%]rﬁﬁéﬂ iffg fregliency that
assumes thatithe shangling geriddsofdr theeenireaugnbeleofithe snamagdedeviedy aresidentical, or a

display maglethatrysuathindipates,thenfseqiencyrand sumhgr ef-acriurencesdising. arsgraph,

chart, draving, symbol, golor, o the like, [0056], (13) Anolher fwaip,subject matter of the presert
invention is a data structure for a managemen tabaseé Tor assIsting 1N a Maintenance Inspection

operaflon, FRRBENIC sithér & @emphcte dverisaul Serirepladidwithreesmhtondeainddsices the
entire numpei ot davigas in g large<gioup ob smanaged dewdces; pe A partakavethauldar epairing or
replacing v&iggpelcon%rgended devicestoenrly totlmse mana%ed device% that are malguPc%oging is

or

selectively per fed as 35 %nﬁﬁf?@?overhaﬁf%ﬁ%y\’mhlcﬁw a %gm(fo ote estyiﬁ\e/olvmg fieentire

number of (@ ARk agel devitdsidige¥faimedntbeaétermine whether the devices are operating
normally or have acoaBynction. The data structure is characterized in that the test results of the

complete test th a rali cygle m ly linke or. so that the 5 history
Rl ehRRans g R evEles ardnuwaly Jaied apddegorpd

of each device can be managed; and malfunctioning frequencies for each e managed devices
are obtainB@ b5s8¢ bhtRéAEstirEsGitS Brihe ttinsiBle sid t6cdriied. PREPPLT RS
malfunctionihgefaegquentiehtoreach f dhelmanagedidevites elfiaineddiasediarithecdtestresults of

the periodig igstsspanping.a Rlyality.pf cyples, g« the malfyoctioning fregugngies fareach of the
managed devicés obtained under the same comparison conditions (i.e.,
display mode that shows the relation 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, or the like. Similarly, the display mode for the
malfunctioning frequency of each managed device classified
by classification categories is not limited to a numerical

20 frequency 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 maintenance 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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15 conditions in which the test period, number of tests, test interval, and other test implementation
conditions are the same) are displayed based on the analysis data extracted from a database
having a 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
malfunctions, and other characteristics of each of the managed devices are analyzed 25 based on
the displayed malfunctioning frequencies of each of the managed devices. In this respect, analysis

data that isSS& e UsERT T8 deVibE niAgeRTerRt il BRIRtAied. ToU8e This &faljéi¥ata can
be written datagrinted bnqaperi3todthesliket electronic dataddisplayéd ohzedomputaraisplay, or

any other typg ot data capable of displaying.acontant. [0060] + hatThe display modefer the

malfunctioning frequency in 35 the analysis.data s alsQ not limited to a numerical frequency
display, anagnéfy & %Snea,reefg.r?%tﬁ{ﬁ%;fc&ll&i%ﬁf%ya&ﬁnﬁﬂfno@ﬁ %ﬁwgsf?e&t%ntcy &t assumes that
the safplifig: pédads fof the entitendrder of tieemannged devives are Identicial, oriandisplay mode

that visually indicaigs the freguengyAnd nupmRerof 0ccHHenses HaingA-a gsaph,chadt, drawing,
symbol, cog)(_ﬂr,S grdthg_llk%}%O%elg - él?llgsa %rgf%rkrleed gmnpofgpgmcgfﬁ t{]se daiar'gg structure according
to the present inverition, the managedS evites are recorded s6 as t6 allow classification into a
plurality of 16%Paskifitation categories according to a prescribed classification criterion; and the

relation between thgomalfunctioning frequency and the plurality of classification categories of each
of thq gnanaged dgyices, orine malfunctioning freguency.of:each.of the fpanaded devices
devices obtained based on the test results of the periodic
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 conditions are the
same) are displayed based on the analysis data extracted
from a database having a 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 malfunctions, and other
characteristics of each of the managed devices are analyzed

25 Dbased on the displayed malfunctioning frequencies 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 frequency in

35 the analysis data is also not limited to a numerical

frequency display, and may also be, e.g., a numerical
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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] 20Specifically, according to this arrangement, the
relation 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 SPaRFa BRirdlity B tydBS ahat the BRI 6PH% ddotidtsd RRaSificRfion thfegory of
each of thesarapaged devicesdie fihe relationrietween whé enalfuhctibringdreggrenacy and the

plurality of glagsiicatian 30:categaries of eachotihemanagriideyiggs o the,meffynctioning

frequency of %ach gf the IHan%%ed devices clafsifie I%y classification categories obtained under
ilnaicaces tde. e uenc(‘%dain num 9n OCCUrrences BSl a
the same comparison conditions @.e., cohditions In"which the test period, numbér Oftests, test

interva, arireiher tedt B5tmplemeshtdionscoheitionsaré alie same)lie displeg/ed using the analysis
data. [0063] Gouectand highly reliable analysis results can therefore be obtained if the quality
of the service _congit' ns, rt}hea cc%%%eiseé)rfrrg Iflé%%tg)@lsmgn oé[) r %gh%g\{:gteriss%i%s i(:)Llela(éh _of the
managed devices are’analyzed based on the displayed relation between the mé.JI uncﬁonmg
frequency afEHE pitFalit) of kfasRRatiBh chfetties Bt eathofiRd asmthgeldeifces2 BF the
displayed medfunetioning freguency ofl eachrobeimanaged fdeviees classifieday 1§ classification
catquriesd'n 5@%%?@3 of g}ge relationshi ith.the plurality of classification categories. In this
respect, ana{]ysis data t%a,tcl)s e%%% @%é%?u f%%%ée\%%g%gréaferﬁgre}tsvc\:/ﬁllbeeo tained. (15) In
another prefeistidmpadment ot the Bhed 15 3hdciuie akedriidgh Pretpresentiiention, the
managed devices atei reconded aecardingytoam plutaldy of presctibed cfassification Tritaricoso as to
allow clas%g&aé 0. into.a plurality, of &psaqg:_arggﬂ g&&%o&@fggggc% of _mgeclassmlclathn criteria,
and the relation between the 20 malfunctionin frequenc%[ and the pIura%;(g of classification

categories5HeatR A8 Ll sicafiBReriterRifor 8B Of td mdfrigRE HeVtRE! 6P the
malfdfctioningsfseduientyof eathsef tiie cranageddeicgsrdlassified by tcddssifitation eategories for
each of th%g@sg.giggtig%ggg%iaoig 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
relation 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 conditions (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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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 frequency 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 of the
classification critefidbtained on the basis of the test results of the periodic complete tests that
span a plurality of@eyctescanchod the dlasis afthe Asseciatedlglassification. tategery of each of the

classifica}ti%g@t@fi@ggr B@C%Bfaéiﬁ%&n_ﬁ@gﬁ%d _'%E%L?t'zt@-ﬁ- the @ﬁ%ti%l?%tﬂ\@@n the o
malfunctlonlngﬁgrequency and the Iurallty?o{ clajl?j%lcatlon categories of ?gch of the classification
0

criteria for S20F bF tHehankgEd TRLieE HihBMaiihctioRMg rédtiendl Bt each of the managed
devices claskifieddiieclassificationt 16 zategofiesifor mactn obthedsladsificatiorecritadd vbedned

under the sanae gompafisen £0o8gitionsdi.e e conditians i whish thetestperiod el of tests,
test interva}i,raend other teasrg 'm%eemeritatiog conditigns are thefsacrgg}l, irs1 dci:s%]%yeod g%ing él%e
analysis data. %{‘688%] ortsctand ﬁigjhﬁ}y refiabfe anaﬁ;}sé FSSUItS can thererfore be Obtained if
the quality @ fie Sérvideccarlitiares] tite vagsss ofrmalibnctibng had wth&edHatactetistidsef each
of tlhe mana@@@@@mwaeﬁ@ﬁﬂyz?ﬂ &lﬁl@nﬁﬁl@@@é@ Qﬂémewlm@iaﬁ%&beﬁwe?n the
malfunctioning freguency and the plurality of classification categori each of the classification
crite ;Jl@cfor %ggzﬁ %f#llec%éﬁ%ecc{ %g%gc%rs,%%rs thlend?ggl%yga I%ﬁ#nc?%n%%efreq uency of each of the
managed d&Acds CBsEIfieS by PH clhbsifiedfibrrddtbyords mlfecohter ot the relationships with
the plurality of elassifisation nategoriesrefgachtqf tha £lassificationcriteris: In this xespect1gnalysis

data that is,extepely yseful for deyice Juanagement uilibe optelngd, 3000661~ Yet another
n

main subject matier of the present invention is a mainienance inspection support apparatus for a
maintenance inspettion bt piif FaG ity RIS AsTset e iment 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 classification categories for each of the
classification criteria; and the relation between the

20 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 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 frequency 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 of the
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on the basis of a guideline selected from a plurality of 35 maintenance inspection guidelines. The
maintenance inspection support apparatus according to the present invention comprises: a device
layout data management unit for managing layout data of the devices obtained from input device
layout plan data; a device attribute value acquisition unit for acquiring a device attribute value of a 5
specified problem device, which acts as a designated device to be subjected to maintenance
inspection, using an .identification symbol read from an ID tag attached to the problem device while

referencing tHedevide ybot dGiathaf i maR5§ed BY tRE delicelayait dbta Wishddefent unit; a
10 device testdatasacgigitien pait forddcguirimp deviee test datd fertthegroblenpdeviee;id device

evaluation data-generaterfar sampining.for sach of the deviees, fhe deviceattribute valye
acquired usin% the devicg %tgikwt%}:zal e ac uisitign.unit and the device test data acquired using

the 15 device test dataacquisition uniifL,Jhan c;%)‘?‘%%ﬁ%%a?%%ld)er{/igeré\?aelﬁéﬁohf8§tae;%C atibase
manademénturiaop appentdiiig eciistoty eodé isatziibasithe devioecevaltiaton data to be

managed aga histeryi storing thedgyvige-gvaluatiamdatanin axdatabase, andsextiactingrdeyice
evaluation dngt:ae thoat lzg coggorergsc Bo a J;:se@ECGh %clndgtgolné acccgil%s%igcat;fol %r]})fgs%orrfor ac essing the
database tﬁroug% the database management Uit and classi mng {he'devices evallatioh data while

making reféfericectorzpelagdsiflcafon emeria talbiee arteyicenatialysisd prodesseor fatGiakifig a
historical evakitation of 25 deviceyevalvatian-datacaxdrctied fanvithecdatabase es of davice

evalgion daga dlassiied in the dagsifipation processor.and nalyzing.an operaionalsigie of the
devices; a performance computation unit for compuimg an economic effect Q?the seé}e.(r:]te
maintenanéBHfdpeelitn Hmfel FESRMCIE He 52518 bF i 8ndlysis resdeerthetsvice analysis

processorwanic-an alssistance iptormadipn genissaton for gesnesgtingeassistanee wformaitien for
selecting the maintenance iyspeclinn guidglings on.the hasis,ofhe,economig effect computed by
the performance computation 35unit.
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 malfunctions, and other
characteristics of each of the managed devices are analyzed

20 on the basis of the displayed 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 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. 1In 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

inspection support apparatus according to the present
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A key point of the maintenance inspection support apparatus is that, for the analysis results and the
like obtained by the device analysis processor to be used in performing maintenance inspection
operation management in a 5 plant facility, the performance computation unit 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
these analysis results or of the device 10 evaluation data obtained from the database via the

database M&TEZEMERt GATEHESESSistAnEe THGfmARdPYEnsratsr 188 HAE U &Igbhthm for using
the analysi$ sesultsntacchopseahie vecomhze nole dtdevicesthae shobithisnesed irva speeified

location, angl¢an therg{are suggest recommended dewicgs £9-15,(he opgiater during device

replacement at the specified lIocation. [0067], ., Maintenance inspection quidelines that are used
in mainten@ &Y hShEdfoh BPerationRs 6Fibdortidg theé'sy Wﬁn%ﬁ%ﬁ%@%ﬁpe‘ﬁ?ﬁﬂ%uﬁﬁoﬁ
apparatus sretde! fecbmplele evedraul steategyicvhich a campletéesvierhatkid péefotrped to

replace the-gntire numberefdevicesoibe subigsteditodpaintenance nspections with
recommendgdg devices, %nd a corrr;agle;e test involving the ?Btirte nqu%r 0 th$ rpan%%ed 25 devices
is then periodfcally rep8ateal afd B PartiaFevernatistrategy inihich a panial overhadris
performed Ba pépaimonly those whinkedaidées ®ilbe Babjekedievmaimtdsairoetindpéetionsthat have

a malfunctiog, Qk o repiaes, thenmalfungtioning, deviees yvith resaryrenrdead deviegs,s30 and a

complete test involvin ge ntire number of the managed devices is then periodically repeated.
BRI DERERIPTIGR R FHE CHAMIRES o I O B preo b e o o et

unit; FIG. Zta cikedit dlagrah 9 8 nteiaenien WIRY B5FIG V3 g bershettiva view showing a
test mode;gene HiGo4 ig¥iew-showingribe display madecaf a managemens datakasgevicElG. 5is

gr‘;ig;’]‘( showing the display,mgdg of afaclity. chartimage: pf1G.8 1S fgw.showing 4a analysis

acquisition unit and the device test data acquired using the

15 device test data acquisition 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 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 management
unit and classifying the device evaluation data while making
reference to a classification criteria table; a device
analysis processor for making a historical evaluation of

25 device evaluation 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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FIG. 7 is a view showing an analysis graph; and FIG. 8 is a functional block view of a portable PC.
[KEY] Managed device 10IcTest result Db Management database Malfunctioning frequency G, E
Analysis data 2Input means 1514a, 14b Input means 17Storage means PbPreset 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’pofERIEPeRbnaf 25 B nTiRI TS BaBlTEviAistPES tH A BRO Wereinbelow),
and an ID tagpewdend. [0960hat, ThHe testing wmibt2 hassa keypadts asan dperafindganit, a

miniature display .28 8 display yaifar infernal CPU 7 ,30(cental procgssing4mit) gs an arithmetic
unit, and an internal memory, 8 as a storag‘%iunlt. A testing prog%ra,m Pa is stored in the memory 8.

The tesstinﬁ) Ghit S8t didiIn A eBrinte Witk tHe teRlin G PFgtant B a bR aN By the'cPU

plant facility, the performance computation unit 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 these analysis results or of the device

10  evaluation data obtained from the database via the database
management unit. The assistance information generator also
has an algorithm for using the analysis results to choose
the recommended devices that should be used in a specified
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
maintenance 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 is then periodically repeated.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

35 FIG. 3 is a perspective view showing a test mode;
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7. 35[0070] The testing unit 2 has a probe 9. The distal end of the probe 9 is provided with a
sensor 10 for detecting the supersonic vibrations and temperature at the external surface of a trap
T while pressed against the external 5 surface of the trap, as shown in FIG. 3. Vibration and
temperature signals sensed by the sensor 10 are input to the testing unit 2 via a connecting cord
11 (or an infrared communication means or other wireless communication means). [0071] 10The ID
tag reader 4 is provided to the distal end of an arm 12 mounted on the probe 9, with the arm being

able to be switchddtFetwbehh® Eteidetrpasitich ehowAmby e toRe R find dAaAE FBGatted
position shdwhdhathesolid line. When the ID tag reader 4 is brought close to an ID tag 13 15

attached in the viginity okeach gﬁ%q%waemmge@{@ 12 .exengded.ths argaumber, frap

number, and other trap identification information Ta of the corresponding trap T recorded in"the 1D
tag 13 are S5t by 5 fag reader 4 and are input to the testing unit 2. 20[0072]  The portable
PC 3 Has a keyboaf¢ 144, stylus Misvamchoeusy (Aot shown)sissoeratihg units; a display 15 as a
display unit; an intefaal 6P951@1a§§@vﬁrghg},ﬁiﬁé,|rgthaQqQ)ﬁQgefgn \hatd disk 47 as a storage
unit. A management 25 Ero ram Pb is stor?ggn tge hgrd disk 17, T e%)or ahl PCPé operates in
accordance with the fnafnageméntprogranBy eRéQiiéd Wy the Tpg £ (?f(gbat}%e '

[KEY]

T Managed device

10 Ic Test result

Db Management database

N Malfunctioning frequency

G, E Analysis data

2 Input means

15 l4a, 14b 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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The portable PC 3 can have two-way communication with 30 the testing unit 2 via a connecting
cord 18 (or an infrared communication means or other wireless communication means). The trap
identification information la that is read by the ID tag reader 4 is input to the testing unit 2 and the
portable PC 3. [0074] The memory 8 of the testing unit 2 stores the model, application, service
vapor pressure, and other types of trap attribute information |b of each of the tested traps T. The 5

testing unit 2 reads from the memory, 8 the trap attribute information Ib of the tested tr%f T specified
by the trap identificAfioh Siiformatidh fa tHat WS RadiRPhe D tad fealie? 42 Fhetth atuitifte
informatiorplbothas Yead apdave ditaticridand semperatlre sensedddyettieisensond0 are 10

evaluated usipg determination gritegadniormationRa. Jihe-determinatiop criteria information Da
may, for exarrru%Jebinclufde ta@les fo&rcalgu atirrlﬁ the vapor Ieakag% rate or thg like fiom the trap
model, temsp%raﬁjrg, and Vibration. The det&rRination critefiainformationDa s Stored in the 15

memody 8.50ktaafiAg te vapgortieakage ratelusa rasultfdidhe 2valYatioramakas drpbssible to

determine whgtherdbe tested drap | isepeting hormally or has armalfvaction: ik additionethe

malfunctior% category can tal&o Qel gegerCr:noiple%,cscuicltl} ascwggt%th% Leak is Ia}lrgeégrneegium, or small,
whether 20 there is a blowodt or an obstrucrhon, or the fike: [ Sﬁ a]‘rﬁejtesﬁng unit 2 stores the

following irfERTEIGT fCtHeImBRRIRY 80 trap teRFemde PHGATatiPIIURACABY IAciga Astest date,
notes, and a plurglgy pf pther entries that 25 are input by operating the keypad 5 or the like for

cach,qf the testedransJ, an the resuyls,ofdetgimiping whether e rags opera(s nomally or
have a malfunction, as well as the results of determining the malfunction category as trap test

results Ic (&P té<t iRfIREHEON RN BRE priceRe, the 30 frhp (164 restitPRIAS Hirctatkd With the
trap identificationtintorimation éa ant dragxatiilge informnatiom s Hhesedypashef infasmation are

also transmifjed E%Beﬁ%taP!eec?gc%JQ%@s@tﬂé@e LGRUIAG Ynit 2.{be Jiap; identfication

information la, trap attribute information Ib, trap te
When the ID tag reader 4 is brought close to an ID tag 13

15 attached in the vicinity of each tested trap while the arm
12 is extended, the area number, trap number, and other trap
identification information Ia of the corresponding trap T
recorded in the ID tag 13 are read by the ID tag reader 4
and are input to the testing unit 2.

20 [0072]

The portable PC 3 has a keyboard 1l4a, stylus 1l4b, 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 storage unit. A management

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

[0073]

The portable PC 3 can have two-way communication with

30 the testing unit 2 via a connecting cord 18 (or an infrared
communication means or other wireless communication means).
The trap identification information Ia that is read by the
ID tag reader 4 is input to the testing unit 2 and the
portable PC 3.
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results Ic, and trap reference information Id about the tested traps T specified by the trap
identification information la that was read by the ID tag reader 4 (or information about the tested
traps T specified by operating 5 the keypad 5 or in any other way) are displayed on the miniature
display 6 in scrollable form. [0077] The hard disk 17 of the portable PC 3 stores a management
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 performed by the testing unit 2, the trap reference
information Id, and %R€ fike are recorded in correlation with the trap identification information la. In
the portable 15 PC&:thathas yeceivdd thestrap destresults tc fPormtthedestirigeunio@ed database

update funcion isinitiated, and,the trantestresilts o and rap,reference infarmation 14 ax
cumulatively recorded in the management database Db for the specified tested tra{is T. 20[0078]

The managenéntiHiEbaSe BTGy ot havean§Ertried of the rh&Ra§ed FEpRT that corfespond
to the frap idesttifioatiominforthationda réadmbytthe |Detag rgaderthaVheaghisthappensethe portable

PC3 Creat%%@dﬁﬁ@ﬁdi%% af@d datapgse ceaation ftJPSEO'T W&%@&‘ @Ib%ﬂtb\yﬂ”t%és '&eﬂ%tﬁd to the
managed traps T (i,e., unrecorded_traps), and corres%’ci#ds to the trag igen |f}i§%ati]%5| i@%mation lais
ndtrap retference

newly estabfiSHEdh tHe TTagdM e hBEsd Bt ThE i teSEASSUT |
informatiornckkalssut4he 3managed atdpsibwraasitfarrfreimithe tébtirid unit 2<ard rassrded in the

managemeri &latabasecDbras this on[0O/ 91 -addiiar theppriahle B&n3 dasepdatabase
display fungtion wherepy, the trap identification INformation 18, ; nformation Da. The
determination criteria information Da may, for example,
include tables for calculating the vapor leakage rate or the
like from the trap model, temperature, and vibration. The
determination 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. In
addition, 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 obstruction, or the like.
[0075]
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 normally or have a malfunction, as well as
the results of determining the malfunction category as trap
test results Ic (trap test information). In the process, the
30 trap test results Ic are correlated with the trap
identification information Ia and trap attribute information
Tb. These types of information are also transmitted to the
portable PC 3.
[0076]
35 In the testing unit 2, the trap identification

information Ta, trap attribute information Ib, trap test
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35 trap attribute information Ib, trap test results Ic, and trap reference information Id about each of
the managed traps T recorded in the management database Db are displayed on the display 15 in
tabular form, as shown in FIG. 4. In this database display, the table on the display 15 is 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 managed traps T
has been witteh 5 relitittetsy bperutihg iR eIy bdard a4 br the fkéRRY tohfsht stored in the
managemert sfatabaseabb i§ sebjectetiteca yite berewrite opdeationfaceordimgly. [0080] The

portable PG 3r(.endhe Jnanagengnt WQQ@B&%@)W%&%@E@BQ Pé%‘%i@f‘ and gp analysis data
creation functjon in addition to the database u%datln and creating function and the database

display funchar HEREAGEY SRSV With thé Fappind Aitittion S8 SEhémStc PAcify Thakiffage G
showifg thelfacksypredidedowiti a lamge grobpofmanagecetraps P 120ysuthoas theeone shown in

FIG. 5 is displayedonstheidisplay 15 amthe-basis of facility ghart information Dc stored on the hard
disk 17. This dispﬁy isprovided instead of the above-described tabular database display shown in

FIG. 4. In addition, oﬂs?pl y elements E (icons) that show individual 25 tested traps T are overlaid on
the facility chart ifilage@BAddisiiayed of thddisplait e ireaR @rrangeaiens tikat conforms to the
actual trapnpositinnse Thevesiayg iswerferned an thedasis of @@gm@ﬁ{gngement information
[%% o ]8‘“ each.oine fested,rans T ihatiz stored on the 30-hard disk 17 in the same manner.
traps), the trap test results Ic of each of the tests
performed by the testing unit 2, the trap reference
information Id, and the like are recorded in correlation
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 teéted traps T.
20 [0078]
The management database Db may not have any entries of
the managed traps T that correspond to 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 testing unit 2 are
recorded in the management database Db at this point.
[0079]
In addition, the portable 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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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 la to Id about the managed trap T that corresponds to this display element E is
read from the management database Db and displayed as a separate frame in the facility chart
image G on the display 15. [0082] 5In addition, as an analysis information creation function of the
portable PC 3, the application of the corresponding trap T can be displayed using differences in the
shape of the'diBSlay eféifigrtsee ﬂhE%s@@Pﬁ@‘t%}faﬁﬁ&ﬁ@%ﬁ%rrﬂéﬂéﬁ o) E?Féﬁéﬁ%fa%e
managed trapsthd0deeped in the mandgemaentdatabases Dhasshawnsa&lG4 5. Inthis case, a

square indicgtes genpral Usq;a fjangle ndicates atrace pe, %ds?f%'eﬂ@d@tes the main

pipeline use. Based on the trap test result Ic for each managed trap T cumulatively recorded in the

managemett 18 ddtgh58e BB, hRd Yeprham e e diffeferideddn the beristtotdrdattern of
the displaysatemiehtissE, the rimbérkof alfunictions tof tme torfespariding trap T hethedaost

recent preset perigd (e:. 3 years) isdisplayed, In,this gxarple. & thin,salidibarder indicates zero
times, a thin broken 20 border indjcates a single time, and a thick solid orderrjnnﬂ%cates a plurality
of times. [00837P SR 0Lel hlfirk KRBT "midber Kot HattiitioRs” (%S maffinctidfing
frequency ipes presit peribdhrefers 25 fottreaiuimberd of thalfidctidrsvexpetienced byhraanaged

tra;?fs T ir_lsﬁ’é'gfgcfé@ S;@glﬁénﬁtaiééﬁo%?%ﬁh\%ﬁ@?%Qd_aﬁté_%ﬁf%t{éﬁsﬂﬁtgﬁfetbélﬂ ilﬂ% ntljfr)nber of
malfungctions of a single managed tra i.e., the unctioning frequency. of one trap itself) as
suchL.ll O[O(%f] %63&93%5 ergﬁgt?y 8Fapcp t?rai[itlykgf’en%r}gs Clznogﬁ)? I([%ytpeso olﬁ%rj'm%ﬁoﬁlig to Id about the
managed IR TSIy displagedas ise anblsistestatcreatiorntiubetion ik &iecfokm of a

tabular datgpase gisplauibdbepoitable PC 3, as shown 35 in FIG. 4. In this display, the
classification catep(%iga j(i.e., general use, trace use, main pipeline use, and other
The portable PC 3 (i.e., 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 tested 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 information
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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classification categories in the "application” entry) of these entries are specified as search
conditions by operating the keyboard 14a, the stylus 14b, or the like, whereupon the information la
to Id recorded in the 5 management database Db is displayed in tabular form on the display 15 only
for the managed traps T that belong to these classification categories. For example, specifying
"float type" as a search condition for the model entry in the trap attribute information Ib causes the
information la to 1d 10 recorded in_the mana ent datahase Db to.be displayed on the display 15
only for fIo<’i1:t€-§;;§1/(pg§)egrﬁgﬁlaztcehde trgpa)%l Ei'gfd?)%%i %?ﬁeap%?ta%%e B3 fur e?raf%esé{h%?oﬁowing analysis
data creati8f¥ddcticn. Wisetiea braphie disptay istspedifiodt 15 a State 98 wWHich Sicehties
selected fram.the information la to Id about the managed traps T are indicated by operating the
keyboard 14a, stylys 44b, or the like, the number of traps belonging to the classification categories
of one_of the entries and the number of traps belonging to 20 the classification categories of the
other éntry (i.e., tA8 At b frapd n @Rch RiHssHicatioR Earsry B (RESREHRB entry) are
displayed dmuthedisplayfl5 ae the basis of tike irdornmatonn latoildaedonded in the management

database Dh. Isplay.is i f a r le.grap cified graph.
For exam FE%? r%%a%ﬁ%?pl?% oonfrtTr]lcg %is%%ﬁ%%ggﬁéfsvr? %ﬁllgll% %i %%glﬁﬁ%el%ggr%g ggmodel

entry in the- {fp SRABEihfdhTatbhiB L RUCEERG BnlricdclabisiHiEd By the ndikmchsAP
categoriesan the trapaestrésulhds fosranlarbifaryg 80cycte, End specifying & gegphiddisplay based

on a fp bargpheflsenagranhisdisplayed antheglisplayls, as sbawpdn FIGF{ by indicating

entries classifie%%( the malfunction categories in the trap test result Ic for a preceding_cycle and

indicating &Rtries Fassiisty by tHEBS Ffalftiatsh Cafqorids e i trdf SestFeSat it the
current cycladand specifying agrapisie displaly baseéd ohea piedjraphies the main
pipeline use. Based on the trap test result Ic 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.g., 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 malfunctions"
(i.e., malfunctioning frequency in a preset period) refers

25 to the number of malfunctions experienced by managed traps T
installed at a single installation site that accommodates
the traps, rather than the number of malfunctions of a
single managed trap T (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
information Ia to Id about the managed traps T is similarly
displayed as the analysis data creation function in the form
of a tabular database display in the portable PC 3, as shown

35 in FIG. 4. 1In this display, the classification categories

(i.e., general use, trace use, main pipeline use, and other
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[0086] A large group of vapor traps T is managed according to 5 the following sequence (a) to
(f) using a management unit (portable PC) 1 configured as described above. [0087] (@)ltis
determined by consultations with the trap management requester which of the vapor traps at a
facility 10 are to be designated as managed traps T. Specifically, it is determined based on
discussions with the management requester whether all the vapor traps at the facility are to be
designated as manélged traps T, nlglghe vapar tr%%s in,,som? of thce se(;,tionstat tFle f%cility are to
be designacfedﬂi 2871 Aahag8d (fraa%g ,%nysth]énvapoer traaﬁjspbégﬁgiﬁar}o aesnperch c \C/Dapor system in
the facility afeeteebedesigpataras argragetarapsT seathelikeoobigsions (ByFacility chart
information,BDe Aeitrap aHangemsss 28 infosmatiae Dk yuhieh amg stased eRdhe hiaed disk 17 of
the portabI%hPC é% are cq:ergetec_jL Q?s%gn ona K:lcyiatly @rraJrJTgemeegt %B%ﬁ’ Eigelé'?l% system chart, or the
like presentetfﬁy € management requester, and the acfﬁty chart information Dc and trap
arrangement iFeRTGHcN Dathbs efedibd hfe SicTBd PB6h e kakldidk 170 thepoftadle PC 3.

[0089]  derpsan inBiaboperation, thesteshoperadorbiings theynanagementurit 1iadke

installation sjte_of .each_of .th s T while lting t ili rt 30, eG
displayed 5:?11 iseséisp%/%fsogf%%e%%%bﬁg %_"C 3\@1§r¥d t%gegg\%%%& é‘ll%r%wacec%t%é%ah thglfgé?@}l;ty chart
image G, ditéefiesah 1D BRRETR 2ot thermaRagéd frapsde andveads e frap ideftHication
informatiora Tahyusieg iher - tag:- teader 4. Entriessretated 1a acihof the nianagedicaps T 35 are

therefy created bydhe detaligseeatiandunctiondoghe maggement defabase R of the hard disk

17 in the portable PC 3. In addition, the trag identification information la and thé display elements
E for each o thé i d trafd T Yrd e8rrettéd bY YRE oBBRaRTof e 8Ris 14b or the like. [0090]
[0085]

The portable PC 3 further has the following analysis
data creation function. When a graphic display is specified
15 in a state in which two entries selected from the
information Ia to Id about the managed traps T are indicated
by operating the keyboard 1l4a, stylus 1l4b, or the like, the
number of traps belonging to the classification 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 classification category for the
second entry) are displayed on the display 15 on the basis
of the information Ia to Id recorded in the management
database Db. The display is in the form of a 3D bar graph,
25 pie graph, or other 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 categories 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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5In addition to attaching ID tags 13 and reading the trap identification information la, the test
operator also confirms 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 management database Db of the portable PC 3 by operating the keyboard 14a, stylus
14b, or the like. The management database Db is thus created anew for all the managed traps T.
[0091] 15Furthermore, the ID tags 13 are attached, the trap identification informatjon la is read, and
the trap attiBate RformAtich InHHY &S Fefererite iffoffHidh Jd 7 SRtPd PARE st Bp@rator
thereby enters thie i@ -attribute information Ib and trap reference information Id 20 for each of the
managed traps T jtodhe memory 8 of the testing unit 2 from the management database Db of the
portable PC 3 forp?afh of the managed traps T. The testiTng,unit 2 is used to test gach of the
managed traps T, and T 1St PeRlI e 578 Yorsd 37 the mjesrng}?/réagfet eatggtioﬁg 2B9nit2 and are
enterel intblthe FedAagementdatabase DbOf the poftabls PTI3. 0092k gendpAftentte initial
operation, the ewrsgntcandition (e6£ malfungtiar rates tatabeaparieakage, monetary loss 30 due
to vapor Ieakage,ﬁbcg%g 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 datdBasel Dbict the porabrePCty Arpmitial bvbilus is'theh gerorivieaby 35
consultatiafawily i Maneggmant sequesien The avashaulds eitbeaa sompletefauerhawlin which
the eptire number of the . managed traps T is replaced with recommended_traps (e.g., traps with
redt?ggd vapor Iggkz}gee \C/iv an Igae?aet?ﬁgar?ormrﬁé} y??r%esg hore s%.lj‘lta?)%g %:rjtﬁté C|Ir%§T%Pfeitiolntcolnsditions
or service E6REEBASSSH tha FiRE), Ot L3S FEESREUMAE WhIEH Gty AtEfdetioning managed
traps T arereepairetar reptacedwit reconameaged trapapl®098] the facility are to

be designated as managed traps T, only the vapor traps in
some of the sections at the facility are to 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 arrangement information Dd thus created are stored
25 on the hard disk 17 of the portable PC 3.

[0089]

(c) As an initial operation, the test operator brings
the management unit 1 to the installation site of each of
the managed traps T while consulting the facility chart

30 image G displayed on the display 15 of the portable 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 information 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 function in the

management database Db of the hard disk 17 in the portable

35



As part of the initial overhaul, the replaced or repaired devices are retested using the testing unit 2
to 10 determine whether the devices operate normally or have a malfunction. The repair or
replacement is completed for those of the managed traps T that have been confirmed by the
retesting to operate normally. For those of the managed traps T that have been confirmed by the
retesting 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 Bt retEBtiRG 5 bperate MBFMARPR reffdderéFedr st reafreeerd Rimade for this
managed tapdT thee, thiesfact of theareptacementor repain isorecordedninrthgavianaggraemmt database

Db of the pgigble RC3 As.arepenast-replacement grpastrepalr frap;aftrigute infogmation Ib,

trap test result Ic, and trap reference information Id. 25[0095] (e) After the initial overhaul is
completed, a comEJPeO(g%st is performed periodically, such as annually or semiannually. The testing
unit 2 s used to tést thdéntiteonutnber bf thehrihagaded tregps TL{.eantd perfotamg téstén 30 which

trap identification infarmpation. la-isdgad byprdPitag reader foreach R Toand the probe 9 is
brought against the tra%g irrespective of whether %comfglete or partial i%)vgrhaul was performed as
the initial oV&AatT EacH imehB cOmMpiet15St is'hetdh teﬂ?ﬁa#atﬁ?% te-35%nformation Ib about
each of thermanagad ¢rapstpigradderhtoliie inanagementdatapase Dy ¢ica hrafumclioning trap is

and enters the trap attribute information Ib and trap

10 reference information Id into the management database Db of
the portable PC 3 by operating the keyboard 14a, stylus 1l4b,
or the like. The management database Db is thus created anew
for all the managed traps T.

[0091]

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 is 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.

[0092]
(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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detected, this trap is repaired or replaced with a recommended trap. [0096] In each cycle of
complete testing, a replaced or 5 repaired device is retested by the testing unit 2 to determine
whether the device is operating normally or has a malfunction. This retesting is part of the complete
test, similarly to an initial overhaul. A managed trap T that has been confirmed by the retesting to
operate normally is not 10 replaced, whereas a managed trap T that has been confirmed by the
retesting to have a malfunction is repeatedl% replaced or repaired until the retesting confirms that

the device T&'BR&fting ridthally *OntER repfitet orte p&ireIRHHA R d 4R T is Eofffirmed by the
retesting to-operater 16morardliycal replaceméntdaepaitrecorbisragde forrthisvadnaged trap T;

i.e., the faqt of the replacemententeral s added 1q the managemert daianase [ of the portable
PC 3, as are the, postaroegl cement or osgkeéaairit}f(a?g attribute mforrtnatl]c_)nolg, tr%p teist {%sult Ic, and

trap refereRce 20 hforma |6ﬁjr5).n[609 In‘each cycle of ggm%IeEfg ¥esjt|éﬁg, ance)tﬁe?‘tlestlng mode can

be addpted irstdadbi thaesiitg afcdenihnghith the athrisentert uhitel Eemposediopa testing unit

2, portableRG 125-3and D tag-restles dds aised fydhe test operator as a portable unit to test each
managed trap T i&é%%? me manner as during the previous cycle of initial overhauling
accompanied by the Creation of a management database Db. Specifically, it is also possible to
adopt a testing md8eltd 8D Which bnlyi thetiéstnPufiE 2aprbvidedsvige A 308y P&ader 4 is used by

the test ope&giar as@ pritahie sini e testwachdnanagedytrapd , aostiha drapriest iesulf Ic and trap
e TR e e e aen L s e e
thetest[g@@ﬂunction. The repair or replacement is completed for
those of the managed traps T that have been confirmed by the
retesting to operate normally. For those of the managed
traps T that have been confirmed by the retesting 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 is completed, a complete
test is performed periodically, such as annually or
semiannually. The testing unit 2 is used to test the entire
number of the managed traps T (i.e., to perform a test in

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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(f) The service conditions, causes of malfunctions, and other information about the managed traps
T are analyzed after each cycle of complete testing or in another suitable 5 period using an
analysis data creation function of the portable PC 3 such as the one described above. Examples of
the analysis data creation function include functions such as displaying the type of application
based on the shape of a display element E, displaying the number N of malfunctions 10 by the type
of border on a display element E, displaying recorded information la to Id only for managed traps T
of a specifig%Faes%Eﬁ: tiohthteddr§Por dispRyit=E graph. THelawa¢si¥ +&duIR are reported to the
managemerg ceguesids dndraggpropriate measures are taken in the facility on the 15 basis of those
analysis results. [§@92]dn performing maintenance inspections on traps T and other plant facility
devices (the term "trap T" has % used here in relation tp such devices, but the word 20 "device,"

which is a general feri Gl BEGdopted FeFEMiSaiow) & & Bt fAciliff t S6ovd described
portable PCpasesa sitpal froni therk: egtredder 4 Draestirgfaniv 2nand plovides efficient
assistancede the maiateproes dispacion operationsfos the plant facilfydideyices. ha pagticular,
the compu}% ﬁ%wdﬁs efﬂme%assstggce ,EQ the ogeragq:rtdlgpgcmg perﬁ?rTeatnce toef a

maintenance mspré% Or7 Of the eraSntlfamﬁt?/ deévices m%ompllance Wit ek maintenance inspection

guidelines. Naintévanitetinspactionigdidélimascintride a cdmplerasdlotedrul strdegy i wvhich a
complete qyestautds perfREBes {0 teplace hesentiig niunbeicofdayicasriadie suljectegtio

maini ance iqsijgggon% Weitperggomrpn%r}ldaedegevcic%s alnd co Iesteggset inv%l}/liPJg tIfI]le ntire
number of the. managed Jlewces isthen peﬂo |cal1fy Pepea%e ; and a partlarf 35 verhaul strategy in
which a paPtial'gverfaftes pérermied be Fehair 81ty fhose sPheldevicieIRddubjected to
maintenanee pspestions thaidwavesa matfunctiamorie teplaca she sratfiinetoning tewvices with

[ﬁggrgrenr?o” |§§|§°e% iclgii eS(ﬁQFPOar%‘%'gB'eﬁ% 1651 ivplving thg entipe, pumbey of the, managed devices is

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-repailr trap attribute
information Ib, trap test result Ic, and trap reference

20 information Id.

[0097]

In each cycle of complete testing, ancother 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 is 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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5 reason, the functions of the portable PC 3 are configured using programs and hardware such as
those shown in FIG. 8. [0100] Graphic user interfaces are extensively used in the portable PC 3
in order to transmit information to the 10 operator in an easily understandable manner by
presenting a graphic display via the display 15, and to allow comments to be entered by the simple
operation of the operating units 14a, 14b via a graphic screen. The unit that implements such a
graphic user inte@agcgbig];GUI unit 30. This unit 15 operates in close coordination with the OS
installed on the porta 9Ie C 3, and is linked with a functional unit involved in the maintenance
inspection operati6h)assistafes picvidetb byt e porableRE Ssamf desdribeutbelows 01014 20A

device layait iglata managemendunit3lperdernsataaraganapitask ywhergindepcelayout data is
loaded frorg{ %@% Putsaicci: . Ig tg(ir ede(\D/;L:ce Ig oLitedclaéaltdevticc;l ogi}trio%1 are (I;rt\lﬁedrtosmag dEa]Ita related
to the plant site on %he basis o dewceﬁaygut plan data digitized s0'as 10 indicats te 2 gyout of
devices scRédidied foEiathteRafee gpestichs: AVhEs ehéheliteds sobjeefed-ttea maintenance
inspection pyrasgistanpe seree-aucisas the one shewsHnkdG. SHs displaysd @p the display 15 on
the basis e i 0 a managed by.the device layout data_management 30 unit 31, and
the operatoérﬂl% n%%\?[}gg %)?ébr%de@m é:velc‘%lesl,c\)/vnhiécrlll{all(r:gC ég\r}lcésl){ ﬁ?ﬁ%eeefdrqgcu%r?d%?gso gun%gintenance

inspection #éxf PiBhRY tevicks shebified byaRe bieratbpardassfingsy by:a pibBRMm 8évice
specifier 32. An igentificatiemsymbp) (teapsideatificajionHsfatmation |&) 3F that is eastbythe ID tag
readep4 fr 3 att a proble ice ¢ e used.as a. for a device
attrib?u?e vailglg]ez%?rlgg g trité)rutdéIE in o%?nga%%nol%r) gto(gg(? ?nyt%l?e rﬁngnqtl)erE/{ % (%f’thé%fleéa%%gﬁﬁ}f% in the

above- descHiet¥iribodihteita Fherefdre, AUelitertiinbute Valr6afe devideSspecifeciby the
identificatiepsyihbbtcand be s ddquitetoby thecpartabte RG 3dAgeMicei atirilbutg vatile. The
analysis results are reported to the management 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. In 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 overhaul 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 managed
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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acquisition unit 33 is provided in order to acquire the device attribute value of the device specified
via the ID tag 13 in this manner. The device specified by the ID tag 13, i.e., the problem device, is
tested by the testing unit 10 2, whereby a test signal (trap test result Ic) sent from the testing unit 2
is processed by a device test data acquisition unit 34 as device test data that shows whether each
device is operating normally or has a malfunction. [0102] 15The device attribute values acquired by
the device attribute value acquisition unit 33 and the device test data acquired by the device test
data acquiSfidh bAR FAC&re S ES Bt fed 80d1UARIT datd Geretatrsh! andfarkombined there
in a mode maphieh¢hé lermespdnding devices 2B areckrkeditohspeeifiondentificatidasyoaszols to
form deViC%ﬁé{a@aHBES’Pé%eThceeQ%Vi%x?cy@%i@”rﬁ?éa this; generatgdt for eachyf the problem

devices is stored in a database Db. The device ev Iuatiﬂg{;ydata for each device is stored in the

database BB Ba finfd PefiddicmalHtEh e NS p&ction 28 Shefatioh s getormat and this
devicedevahsionrdats s tréatedtaohistory infoematart abbat Each okthe devidasyWor this reason,

a database;mangagment sl 36ig niavided far recerding the deviceieyaiuationdata irgthe
database Db after %{21{5% ry code (date or the like) is added so that the 30 history [of each device]
can be managed, [an extracting device evaluation data that matches search conditions in which

history conditionsGrerdide inthsded: Sindd treedevicss recorded ethe dergbadé Dbhdre sorted into
a large grogp:ef glassifiration Gategaries inaceerdaneewith the 3o spesificatianseof these devices,
a clasgification ihat.conesponds o fese digssification catedaries is needed hen thedevice

evaluation data is analyzecfan& on other 0Ccasions. A function is thereford prowdechW%erein the

device evalii@phidatd iSelREifedaviiileca s EtidrR procedsbe 37 -akedssedrredatab&se Db
and referepeesa Scatassifigatianecriesip table38rda ihe datmbease rmaragemant wirit 36. [0103]

l4a, 14b via a graphic screen. The unit that implements such
a graphic user interface is a GUI unit 30. This unit

15 operates in close coordination with the 0S installed on the
portable PC 3, and is linked with a functional unit involved
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 loaded from
the outside. In the device layout data, device positions are
linked to map data related to the plant site on the basis of
device layout plan data digitized 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 information Ia)

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

attached to a problem device can be used as a key code for a
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A device analysis processor 39 for analyzing the operational state of each device on the basis of
the history 10 of device evaluation data has an algorithm for performing a statistical analysis in
terms of malfunctioning frequency as described above, and also has a visualizing algorithm for
visually representing the analysis results in the form of a graph, map, or other format. Since the
malfunctioning 15 frequency is significantly affected by the location or the conditions of use, the
device evaluation data serving as th analtysis source is used in accordance with the analysis

r

target eith&tSH Y& fothi 6f BRGSdiPEEHy extrabisdl o he Hataddse BB or it the Bokm of data
classified e dassificatimmpraceSsorf37.1{0104]s t irfprithe analysis tesalts bpdahe like

obtained by dhe deyicg analysis Rrapessori38 ta fsisedineriorming mainfgnanee ingpeskons in
a plant fac'géig/é a doerformance 25 computation unjt 40 ﬁalgglat%sl the malf ntitiocnarr?lt%, total vapor

leakage, monetar?/‘féscsedﬁg ] \llgpl)gfjlegxagtaeanladt%ré ike 0t edch d&Ace and compu?es the

econoiic effeits betheomaimenaned Hapeclién dperdtictedn e BaSIE WP e alalysie results and

of device eyaluationdeda obiained from 3g Hae database Rb yerthedaiabase-eapagement unit 36.
010]  The fgllowing types of mainienance inspaction. quidelines have been offeredyfor use in
the maintenance inspection o plan? acility devices: a complet% overhal B%ls?trategy In which a
complete dv@¥haud is pefbifiediePeflace The effitelrember i dafite$io bESubjecteétfto

maintenance jnspestipns MathoecpMeherisd devices; angksa sampleterestdinvalving the entire

number of the managed devices is th riodically repeated; and a parti r trategy in
Whic?ﬁa pa%ﬁal%ﬁ%% jé31 pgr Ss;cmgé%%%?’reggﬁ%%ytt %egelf) %ﬁ% e\ﬁgézsa%oggg lslﬁéjjée%te% t%
maintenank@ FispEttivRs that HeePs ArRiReHork orio YEPIAEE thé AfalflmEdoning devices with
recommengledudeyviceso andrai corapleis test wivolving e aatire nimabesolthe makaged-devices is

then periodically rereated. Qelgetian, of 10 either the fyosiraiedies as APRIRRAALSyaries with each
[0102]

15 The device attribute values acquired 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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plant facility. Therefore, the problem of which of the strategies to select in accordance with the
plant facility scheduled for a maintenance inspection 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

performanc&&SmpiatioR UHieAE e algoRthilddrgereratiad ¥aen ad Bt edhfdfmation can be
constructed rca simple . maknén by @dopting acdecision tkearysystem subh asiannetkal network or

an expert system.2AQihenEmbodiments) s -Qiher;ambadipants of the presept iyentign are

described next. Vapar traps are given as examples of managed devices in the above-described

embodimeRt BEEHEhandg8F teviR%s Js2a Sthinthe SmphimB8AtiibhA ot Fe pFcseht invention are
not limfited ¢o. w@parfiiaps-alonecand erayralsehnaudeé valieus healves orhamis, vanackbasnt
production.gguipment and machine tools. [0106] 35The above embodiment was described with

reference to a de\gfgi z?nagement method wherein either a complete overhaul for replacing with
recommended devi Q]? ecommended traps) the entire number of devices in a large group of

managed devicesAntsnaigetl rayed)yoi a partial ovedyaul Jorfiepairirglyrzeptadiig with
recommenggd devices {lecommengded &aps) §oply-thase ranaged devises {managed aps) that

are malfunctioning (maltunationing rans), v selectively performed as an jnitial overhaul, It s also
posglme, howeVer, 16 nstéa adop?a aaewce managemengfaechnlque Wwhefein af ifitialtoverhaul is
performed it #fichttheal analysis in terms of malfunctioning frequency as
described above, and also has a visualizing algorithm for
visually representing the analysis results in the form of a
graph, map, or other format. Since the malfunctioning
15 frequency 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 data directly extracted from
the database Db or in the form of data classified by the
20 classification processor 37.

[0104]

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

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.

[0105]

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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10 overhauling of at least part of the normally-operating devices among the large number of
managed devices is deferred, and the other devices, including the malfunctioning devices, are
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 normally or have a malfunction, or, after the initial overhaul, a complete test is 20

periodically"BeR&TRET6R the SRGRFAGRDeY oF theimanaged 98 dices Yd cRiernftiR€ whether the
devices areoppifating ricratallyror dhlaversy matifenetidarn, e dnamprialfafctidring.aesiges are repaired

or replacedywith secommended devigesineach cycle abthe.complete, test,25/9107]  The above

embodiment wagade cribed with reference to a device management method wherein the managed

devices (mahad pSf W€ Washtiedinte’a PIRARY oF CISLERAREH chfeddTes Y Jeneral
use, trace tise 1BRMI30 pipklint usey irrdcddrdanee with s reskrbedelbxssifiedtic criterion (e.g.,

applicationy-ant analysis data frdndisating garelatiopdhefwagn the malfynctigpingdrequency and a
plurality of the Iassifigg'gon ci\tlg ories for,each of the mana%e}‘gl devices and for indicating the

malfunctiofing 35 freqiendyfor BaGH bF the hanayad aivites act oriaRg 18 i c s cAtion
category wWaktréateeun tHecbadsis of iherteby result bethendorigleraigse that spas a plurality of

cycles andhamthedrsis of thesassociated classification categesy,of eash of sae managedtevices. It

s alsppossible, oweyer, to nstead,adopt 2 device management fechnique, 9 yherein a plurality of
prescribed classification criteria are used o classi e managed devices into a plurality of

classificatibf @Btegoties (& gendralrese fracetdze, Ak bifeliné udeisiothér ElSsification
categoriessand flegt, osicket, sliske et other Llassiication caiagoriesy feyieach ¥efithety
classificati iteri .@-, application.and model), and apalysis data.for indicating a relation
between trglgeg ﬁ%%ﬁn?(e:g%r%ﬁgr frgeqrﬁgﬁglc and %Cglu??a ity of t?]leégzrfascséllﬁlcabti%nrceapsté)gic‘)fr|%e(§;l (k))fyeach of the
classificati6N htEHalfo¥ caeh of Bife FrubgRatevides 5t Bruf sis85ta?E5 ot fidi€&ting the
malfusctioningfregitensy foeeach obthednanaged deviges avsatding tatheotassitication

categories, of, each) %%‘ea%%ﬁ%%@é?é‘ a %@%ﬂ@a‘&rfé‘ked(%’&&e?%gseofFé%%es?t Lesultof the

complete test that spans a plurality of cycles and on the basis of the associated 20 classification
categoriesFeHcRDf thé chasifitatsy chferRlerbalR 6f the-haRagaddebltesl 1 ke)

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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[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 of 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
classificatidrPEatt§BAPGEL Hdfthe TRERRGE dBFices A SR rdd FF ARSI hEaRS) It is also
possible, however; ta irsteachBs mdept dasanadysid systerethad has dingutafiears: foydaputting the

test result of the complgte festand classificagion categeries of.eachaf,a Phyglity gl presgriped

classification criteria to which each of the managed devices belongs; storage means for
cumulativeRFstbfiRg e Tkt Yaduit fof SRR R OrRE LofihIdEteSI R &R phE BY B the input
means), anesioringhthecassacated clissification vategoeies of @ash of ke classification criteria for

gach of them@?f‘éﬁ%@ gdsyices tﬁﬁﬁaﬁ@dﬂ@%%&hﬁ‘ginPH}aB‘_@ﬁﬂSW%d é‘é@%@%’%—@@ﬁns for creating,
in accordance \ﬁ/lth a preset %rogram, analysis d%ta fﬁr indicatin elation 10, e#ween the
' 0

a
et &5 T o S AT Df (e Catifcator A hHae dF Bt h o e claesification
criteria for bavie vethe managed cevicedopit analgsiv deta farindicatng the atatfugotoning

frequency {pr each0f dhe managed daMces,aacordingde therlassificalian categasies 15 of each of
the c sificatior}lchitfr.ia, on %Qaiig of the test re?JlgC f the comqlite test thaélsgans a plurality of
0

cycles andon the basis' 8f the assomaafgcff c?aasjéﬁic% ion cgterb%'?%% %adhor the Chissification

criteria for 8a¥H 6f theamanagel eelitesds as sired i® thestorags nteisc 20INBUSTRIAL
APPLICABILHYr 1@H)9]and the other devices, including the

malfunctioning devices, are 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 normally 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 malfunctioning
devices are repaired or replaced with recommended devices in
each cycle of the complete test.

25 [0107]

The above embodiment was described with reference to 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 frequency for each of the managed devices according to the

classification category was created on the basis of the test
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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. CLAIMS 1. A device management method comprising: selectively
performing as an initial overhaul either a complete overhaul for replacing with recommended
devices the 5 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
maltonetion R SJndehublly PETBUEARy Bt hinG s COFPE GGG e Gire
number of éednrnagbe devices todetdrenine svathdctedevicestdreadperating heanally or have

a malfunction; and feparing O replagivg with,recommendeddeyices gk s 1 gewices found to be

malfunctlo%lg%n each c%lcle oftthe &Sac m@lege test. 2. A %%\ng manafgetrgec@ltnnﬂethod comprising:

performing an m‘(tfaﬁ bverhaul in \?vﬁlch a ﬁ'ﬁge num?bvelr%ef manag%ecfl&élvmes are t_e%’t)eeq to determine
whethér thekRREs atevberating HomtalBresiravidos hatfime st 12o6verhadlind oF ABleast part of

the normallyreperating tevicesds defereeds the sthasqoseally-opetating devices-arei replaged with
recommen %S()jsei/ifes %nd malfutnctioning devices are re airﬁd or repl%\ced with recommended
ca cate 1€3 ner race us

devices; su lsequentjly peﬁgaicaﬁ%gg%rming a égrhpf%—:?e est on 25 the entire number of the
managed dRRERsLToRdStEFMME W

Br fheagsviéds atel Operating Hormafy or hdvé hanakunction;
and repaitieg pr caplaging witt resonumesdad devices anyanalfunctiosingrdavieash each
cyclegf the gopplete {est, 303 4, devige managementnethod comprising.a,, selectively
performing as an initial overhaul either a complete overhaul for replacing with recommended

devices th&@Afire nuber 8radvicdsirfa fegé Yrodp Ot Ardhay8dd ChpPa gertidisRRrhaul for
repairing oteplaeihfunctioning frequency and a plurality of the

classification categories of each of the classification
criteria for each of the managed devices, or analysis data

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 of
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 that has input means for inputting

the test result of the complete test and classification
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35 with recommended devices only those managed devices that are malfunctioning; 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 5 malfunction, said complete test is periodically 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

10 with recGim8RdeF GeRe§FTBalH cfclB i thd toiphlte RESS CF 1A device management
method compasmyf pedorimimgcar indtial @verhadl iciwhéshch large tiumberrefgeanaged. devices are

tested to defeimingswhether fhe dgices are ppefatingharnally arhave malfunction, 15
overhauling of aile?j%t gf)cart of the normal%o%?éatm devices is deferred, the other
§ dev it

normally-opé&rali eS8 repfated EoMMBAGES dbGidss “ARd meffuheRdHing Hevices
are repairettor réplieednvtnrecoandended tevicebrand 20creating achanagéient database for

cumulativelysrecgrding the test sesultbef thecaomplete; test performed ondhe gntirg-number of the

managed deyices for determining whether the devices, are rating normally or have a
malfunctiof, ‘said SoMHTEt8 T8et 16 hEroaically heRbmbd 24 aer the mardgamAR Aiabase has

been createdd amhehastrésults fareaehrofahe bipleteitbsare rdas@ediithe management
database; grd sc t apy Sptfunctioningdevicesare repaired @1 replaged withaesemsrended devices
inea?BCy%%é&ggacgygkﬁgf¥ghégioning frequency and a 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 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 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 INDUSTRIATL, 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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5. The device management method according to claim 3 or 4, wherein analysis data is created for
indicating a malfunctioning frequency of each of the managed devices on the basis of the test
results spanning a plurality of cycles 35 of the complete test. 6.The device management method
according to claims 3 or 4, wherein the managed devices are classified into a plurality of
classification categories in accordance with a prescribed 5 classification criterion; and analysis
data for indicating a relation between a malfunctioning frequency and a plurality of the classification
categories for each of the managed devices, or%ﬂ;&@ data for indicating the malfunctioning
frequency 10 for dach ofthdemarmagethdeviees atcardinyotd thengtasisificagion category, is created

on the basis of the {est sesWlE ok theGamplgis ipsk thal spans &iRluralite eheyeles ang op the basis
of the associated classification category of each of the mapaged devices. 157, The devic
P41 fo RIS S Wit R pFaTFoT Eresh et dssificiion

management Mmethod actor
criteria® areqisete crasgifg the Maltagesedeviceinie apluraliyuef cidssificationtategories for each
of tlr;e cI?ssi_@eaq;mZ,O 6&“953@[@@@3';511 ?Pagﬁﬁaqﬁﬂaf%rﬂng@@gm?ﬁl@laippr%g&%@;
malfunctioning.frequency and the plurality o classification categories of eac e
classification %Hteﬁ%%r o5t g%@th(%er‘ﬁﬁﬁgaea rclﬁ iggg%sr%n%?y%? égé?tagfg%o?elﬁdi%t?ntg fte
malfunctioRing fretiehey ferdeach of the managed devices according to the classification
categories of each @b the;classificatier chigriads tieated onthe hasis efdhg tesldesuls of the

compgte t¢307L, 3PN 3 plurality of qyglesand.gn the.basis of e assaciated,
determine whether the devices are operating normally or have
a malfunction; and
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;

subsequently 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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30 classification category of each of the managed devices. 8.The device management method
according to claims 3 or 4, wherein the replaced or repaired devices are retested during each cycle
of the complete test to determine whether the 35 devices are operating normally or have a
malfunction, and the repair or replacement is completed for those of the managed devices that
have been confirmed by the retesting to operate normally; and for those of the managed
devices that have been confirmed by the retesting to have a malfunction, the repair 5 or
replacement is repestal il BoMRLFREtESifPETHRRR thafthe diicds diserate normally. 9.An
analysis systarn useddn almainterancesin$pectiontdgeratiop Wheseinegithgpardomplete overhaul for

replacing withoecammendgd,devices the entienumberof 4Q.deviegs ira@&%rgﬁig{%g of managed
devices, or a partial overhaul for repairing or replacing with recommended devices only those

managed d&Vicesthat 4 MafarSTornG iSSaEaivER? pBREARed AsHn AT oferhaul, after which
a completentestimyolvirngnthesentite rompdertsf the pianagaeels davices iyyperdadicaiegerformed to

geteaminﬁ wh@%prﬁh% %M%@@&ﬁ%l@@e@;ﬁ&a?%;@q‘l@@:m %H@A@@&Qorg and ary dgviqehs
ound to be malfunctionin urin cycle of the co ete test are repaired or replaced wit
peioning duilag ap Mplple test are (e ple

recommended devites, t tar‘iraﬁy 3S/st ?nrcgﬁ‘l%lﬁsf?\g: ﬁ\p%?ﬁ?ea%sefoF%sp%%ting fhe test result

of the recorded in the management database; and
any malfunctioning devices are repaired or replaced
10 with recommended devices in each cycle of the complete test.
4. 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,

15 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;
and

20 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, said complete test is periodically performed

25 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 of the complete test.

30

5. The device management method according to claim 3
or 4, wherein analysis data is created for indicating a
malfunctioning frequency of each of the managed devices on
the basis of the test results spanning a plurality of cycles

35 of the complete test.
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complete test; storage means for cumulatively storing the test result for each cycle of the complete
test that is input by the input means; and 25arithmetic means for creating, in accordance with a
preset program, analysis data that indicates a 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. 3010. An analysis system used in a maintenance inspection operation

wherein either a cgmple ovecl.'{haul for reéplacin% wigzh recggnrgended d%vices Iche eritire nungber of
. . . e aevice nmanagemen etnoqg, acGording.to clalms .

devices in a large group of manage% dewces? ora parrtrllal overhadl Tor repa?rmg or repJIacmg with

recommen@éd tleviE@s B35i6nly those managed devices that are malfunctioning is selectively

performed as an iniial Auerhgul afier which areoplete test davolving the gntireanurabepef the
managed devicesiis peripdically performed to determine whether, fhe deyices are operaing
normally or have a malfunction, ar]ci3 ny devices found to be mal%nctlonir:% c?urlng any cycle of 5
the complete fekt afd Fepdirdtl 6rrEpRaceRn it "commended devices, the analysis system
comprising: inpé Mesns faninputitng thedestresul of thecamplate testvaneha glassification

category tqn\gﬁ]@uhn%acqoglfitgs rrf%a%g(%?np(%gvig%%b Io#jgagrgaq%tggp%fmgggs for cumulatively storing

the test result for each cycle ©of the te test that is Input by the input means, and storing the
associated Classiidation By 675 (ot TR GT the nditgfeddevidss (RARRARPUEBY tHefMput means;
and 15arithmetic: aleansforiereatiiigriniactotdancewitha pres€tprogtam iagalysisgata for
indicafing & gglation hetyreqn,a malfunctigning frequency and a plyrality of the classification
categories for each of the managed dévices, or analysis data for indicating the malfunctioning
ﬁequencycla831flcatlon category, 1is 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.
15 7. The device management method according to claims 3
or 4, wherein
a plurality of prescribed classification criteria are
used to classify the managed devices into a plurality of
classification categories for each of the classification
20 criteria; and
analysis data for indicating a relation between a
malfunctioning frequency and the plurality of the
classification categories of each of the classification
criteria for each of the managed devices or analysis data
25 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
30 classification category of each of the managed devices.
8. The device management method according to claims 3
or 4, wherein
the replaced or repaired devices are retested during
each cycle of the complete test to determine whether the
35 devices are operating normally or have a malfunction, and

the repair or replacement is completed for those of the
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20 for each of the managed devices according to the classification category, 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, as stored in the storage means. 2511. An
analysis system used in a maintenance inspection operation wherein 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 30 only those

managed d&VEE Hal SrE g funCioning s S8ER efy BErrEMRED BE dnifitiaf bF&fke dfter which
a completeaestrimvelvirgrtiveldntire amnber of the managed devices is periodically performed to

determine whether dhe dgyices are epsr%mga?,@anaiawa@y%g@lﬁ%@@om@m 35 any devices
found to be malfunctioping during ang cgcl_e of the comglete te?iLt re repaired orE]repIaced, with
Ssyst i

recommended Hetiees, e anklyd e domprigiyt iUt e ol Hputlihy tHe @3t fesult of
the coplete testahelastassificationuziegdriel ohdach ofca & iphuwadityreftsresdrilsed classification

criteria to whielt eagh of the managed deviceshrlengs steraggimeans for cumulatively storing the
test result for eacrg cycle of the c?mgojete test that is ingut by the inPu£means and storing the
a S nte &

associated classification gé]teggné“s of €5C1T Of Seep u:rLaIﬂit)‘;’1 of the pre%éﬁﬁ:ed classification

criteria for @a€tPof tHeomaPRgEa déviceshihaedre inphhisy the inplrAeansodRd AdthimétE means
for creating; dp agearganGe withra Prasel iedraie,Analysis Hata:tor indicating.a relation

10 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

15 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
devices, the analysis system comprising:

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

storage means for cumulatively storing the test result
for each cycle of the complete test that is input by the
input means; and

25 arithmetic means for creating, in accordance with a
preset program, analysis data that indicates a
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.

30 10. An analysis system used in a maintenance
inspection operation wherein 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

35 only those managed devices that are malfunctioning is

selectively performed as an initial overhaul, after which a
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15 between a malfunctioning frequency and a 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 for each of the managed devices according to the classification
categories 20 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 classéificr:natlhogtcritgria Eor.eac of the m na%%j devices, as store i&?‘:he storage J'neans. 25
12. A data sf)rue ure fora Fnan:é%‘é?ne‘ﬁt%%tatbaese F%&sﬁ}féﬂ N4 nfaintenante iispection
operation, fiPWhiepeither Redormpletadverhaaliop rasidcing wWith regomaentied devicesehe entire

number of devices i atargsareup of nanaerd deviess, 14 b tiakavarhawlifon repaidng or 30
replacing with re&ommersld%d devicgg OJQQ’ %]gé%mﬁ a ed.devi%es that are malfunfteioréigg is
|, afte

selectively%ré formed as an %lftrllﬁ overhau Whic g{%lnclonrﬁpIe*lertle%?in“’\ll%}’vircf the erttire number

of the hanbl&d eVRES S pEAEMad o HeRAMITS WHEtHE A dedices Hie BperatiREGhally or
have 35 a malfupetion,sikereis 1 ys ithe destgesultsabthescongplete test that spans a plurality of

cycles are mutualﬁ1 .rﬂ}%e_qn%%% gec%ge%hgegért]%titggdkgtoryt%fsecacpeggl\ii%e gan tbﬁ emanaged; and

malfunctioning frequencies for each of the managed 5 devices are obtained based on the test
results of tReBBHfIEtetBSis aitfretofded s fice: e dathaeiure AckBidiRg tdEfairnil2,
wherein thke managed drwdessaredetorded;so as to allow classification into a plurality of

lassificati t : : i ificati ritegion; lation
classification categories 10 agerdingdg ag%%&i%ggﬁigggsg'!e%%%& ‘efon:aad - tejelaton

between the malfunctlonlr%%requency and the p classification categories

managed d&icES P the mfunttidMifg FRIERERES of 88Eh bReHe rhainiBBY debitetFassified by
classificationgategosies<lS israbtained basedlon thedestiresali of thesedrfiptede test that spans a

plurality of cyelesand air the, basis of the.asserigled dassificationcategay of sach 0f the,managed
devices, aril%fas [Cecorded. 14. Tge data structure according to claim 12, wherein
u means; an

15 arithmetic means for creating, in accordance with a
preset program, analysis data for indicating a relation
between a malfunctioning frequency and a plurality of the
classification categories for each of the managed devices,
or analysis data for indicating the malfunctioning frequency

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

25 11. An analysis system used in a maintenance
inspection operation wherein 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

30 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 periodically performed to determine whether the
devices are operating normally or have a malfunction, and

35 any devices found to be malfunctioning during any cycle of
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20the managed devices are recorded according to a plurality of prescribed classification criteria so
as to allow classification into a plurality of classification categories for each of the classification
criteria; and the relation between the malfunctioning frequency and 25 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 obtained on the basis of the test 30 result of the complete test
that spans &' BlufaiBPoFdyeIes S BhhE BRI 6 th8 assoRatsd éia%iﬁ@aﬁo%cc?g‘fg%%ﬂg of each
of the classificationscritétia fameachsdfthe ymarayebdeviced,rand is recorded. 15. A
maintenance inspegtion SHRReIS apparatys fara 3§ maistenance jaspectiop ofphant facility devices
performed on thci bgsistof a}cguidglinci selec%ed frgm a pIurint of .maint%na%cc%ing@ection
guidelines,(fﬁ@?néamteena%%e ir?élpec%oﬁSssuhp%)ﬁaaplpoar}atcu% & Oﬁr%selr?g % CHdevice ?ayout data
managemént whit ¥oit napbighierlagsdiogstadiake devieet obtained ioni pue deliicelayout 5 plan

data; a dewvice-attiiFutenalug aeguisitigawnitdor Bequingg ; a device attribute value of a specified
problem device, V\éhci%r%aacg asegrges' natecqlrgﬁ;{[ijggitgfe susb%'ecéted to Er?laintggagc%érmss%ction,
using an identification sﬁnbg} read 10 from an tag at ached o the prot?lem device while
referencind e ¢a\ite fayBLE data tHaeisoraRAgES byaRE delitl lajodt it tahddEent unit;

a device teshgata aeguisition wait §eacqiring device destzdata fortheproblest device; 15a device
oAU LS Heae BT VA L e Ut s vl e Jaie hcqured using
the device festtitd hegbisRRNUNIE @htFor §En&2iRg Hevidete At FdARY 265 Hatddse
managementainitripnappending aihistory eedas; and
arithmetic means for creating, in accordance with a
preset program, analysis data for indicating a relation

15 Dbetween a malfunctioning frequency and a 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 for each of the
managed devices according to the classification categories

20 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.

25 12. A data structure for a management database for
assisting in a maintenance inspection operation, in which
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

30 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 performed to

determine whether the devices are operating normally or have

35 a malfunction, wherein

52



that allows the device evaluation data to be managed as a history, storing the device evaluation
data in a database, and extracting device evaluation data that conforms to a search condition; 25a
classification processor for accessing the database through the database management unit and
classifying the device evaluation data while making reference to a classification criteria table; a
device analysis processor for making a historical 30 evaluation of device evaluation data extracted
from the database %r of device evalilation ata classified in the classification processor, and

analyzing an operationaldtaterstihe devitest ¢ COBetdimanice comfputdfaitink for computing
an 35 econehiit @ty obthexetdated anaintanzne e Iyspectiba dgaiddlines-on deelbasis i e

analysis resulés gfi thesdgyicerapalysisquesessaraanthe mam agsistancgnformation generator for
generating assist%réﬂefinfcg:r la(;[ir?:ll:] rl‘or ;elgctig%the maptenanc%S i%sptertlztion a\qrt}JwideIi(gles on the
basis of the econGiic effec compu(%e By(fﬁe p%%%?maﬁ:cre %8%pu?a ion Unit, WHeTe(h said
maintehan€€ iHspretien guidelinés attlide edcompldie overaut seatky iv fvhidtea complete

overhaul isceerforaad tegepkacgrihe amtisg-agumber of 10 devices to be subjected to maintenance
inspections with r%omrrﬁlézleg dceayicecstgng acom Icete %est involvin? the eTE're n rre1ber. of the
. : ]

: : . T A )
managed devices Is then penof‘i‘lcallyS repe% tleléf;eana a%ﬁr jal Bverhau %tlrréltegy inw |&:twe:énpartlal

overhaul 15 is pef6fnBd 1 BshiCoily ShesesFtheaficiatotse ssbjEstedttdPaintenance
inspections-tha hiave camaftingticts o te Ielace the malfunetioning devices withtregemmended

devicpp, angd 8 ORI SSLINRWING TSRS I A e frapapd deyices R gnen
periodically 20 repeatéed.
the relation 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
15 1is 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.
14. The data structure according to claim 12, wherein
20 the managed devices are recorded according to a
plurality of prescribed classification criteria so as to
allow classification into a plurality of classification
categories for each of the classification criteria; and
the relation between the malfunctioning frequency and
25 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 obtained on the basis of the test
30 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.
15. A maintenance inspection support apparatus for a
35 maintenance inspection of plant facility devices performed

on the basis of a guideline selected from a plurality of
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30

35

maintenance inspection guidelines, the maintenance
inspection support apparatus comprising:

a device layout data management unit for managing
layout data of the devices obtained from input device layout
plan data;

a device attribute value acquisition unit for acquiring
a device attribute value of a specified problem device,
which acts as a designated device to be subjected to
maintenance inspection, using an identification symbol read
from an ID tag attached to the problem device while
referencing the device layout data that is managed by the
device layout data management unit;

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

a device evaluation data generator for combining, for
each of the devices, the device attribute value acquired
using the device attribute value acquisition unit and the
device test data acquired using the device test data
acquisition 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
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
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
classification processor, and analyzing an operational state
of the devices;

a performance computation unit for computing an

economic effect of the selected maintenance inspection
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20

guidelines on 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 unit,

wherein said maintenance inspection guidelines include:

a complete overhaul strategy in which a complete
overhaul 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 managed 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, and a complete test involving the
entire number of the managed devices is then periodically

repeated.
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