. e3eede ,6Td2 , EQUI PVENT | NSPECTI ON AND EVALUATI ON SYSTEM EQUI PVENT
MANAGEMENT SY, D COVPUTER- READABLE RECORD MEDI UM W TH EQUI PMENT
NANAGENEAI&\\\\@MN\ ED THEREIN 5 FIE{D OF THE | NVENTI ON Thi s invention
relates t I'pnent inspection and eval uation systemfor inspecting and
eval uating com®tuent devices of equipnent, e.g. steamtraps formng parts
of a piping systemof steamutilizing equipnent. 10 This invention rel ates

al so to an equi pnent EQRIRMEPRTINSRECTO N rANBIEGA IDNJATION $Y8TEENt on the
basis of various information including evaluation of the equi pnent made by

such equi pnent i nspect EQY IBMENT MANAGEMENIt @M S TEM, AND particular, to
such an equi pnent management system usi ng @Eco uter. 15 BACKGROUND OF THE

| NVENTI ON A st e@QlM'?léB RsR&EA et G MAWVELH cEn@W%MEIN}r drai ns and
renoves condensate fr { i t L 2] i pmrent of a plant
w t hout permtting st@?ﬁﬁ@e&éﬁﬁﬁﬁémhﬁﬂeﬁgbﬂ'”a:%aEﬁ;“}luone of such steam
trapsgfails to operate nornmally, for exanple, when steam | eaks 20 through
the steamtrap or the val ve becones inoperative, the efficiency of the

pl ant decreases and, in sone ESPSQFtTEEQNVENTI@NNt mal functions. It is,
therefore, inportant to periodically inspect and eval uate individual steam

traps to maint&his timeerstieanelatelsi to ngn egguipmant. inspegéioar @And evaluation
steamutilizing equi prent includes a |arge nunber of 25 steamtraps, and
eval uat i yséem: fosrinepaciingand gvelaatingatonstituenk damicesi oeequipmenerece,
great cost,. FuEther re, in order to make the i sgﬁgtioq,,evaluation and
mai nt enart8aBY USPSIAMHBG P& 0 QIPINAT BHSHAM 8h SkAMnlilizng pppHpment.

i ncl ydi ngrt:he . A e | yati_on J ndiyi I tr uld
e cdft raltiy RSO Fialel 858, 87 40" twb¥hY' Meblaokiits@®in o
traps as fahhoflg WRRhCRLUIMEMIONTIRE GASDE! dRHRIME Mibrmatich ARaREmdd! v,
an object o present’ I'nvention is to provide an equi pment i nspection

G Ces eyamionCr g eflipat] e Yl edpaion o G
evaluation system, and, in particular, to such an equipment management
system using a computer.

15 BACKGROUND OF THE INVENTION
A steam trap is an automatic valve which automatically drains and
removes condensate from steam lines of steam-utilizing equipment of a
plant without permitting steam to escape from the lines. If any one of such
steam fraps fails to operate normally, for example, when steam leaks
20 through the steam trap or the valve becomes inoperative, the efficiency of
the plant decreases and, in some cases, the entire plant malfunctions. |t
is, therefore, important to periodically inspect and evaluate individual steam
traps to maintain the steam-utilizing equipment.
In general, steam-utilizing equipment includes a large number of
25 steam traps, and evaluation of them requires a great deal of work and time,
and, hence, great cost. Furthermore, in order to make the inspection,
evaluation and maintenance of steam traps reliable, information on the
equipment, including the results of the evaluation of individual steam traps,
should be centrally managed so that operating states of the individual

30 steam traps as part of the entire equipment can be determined.
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traps of steamutilizing equipnent. 5 Another object of the present
invention is to provide an equi pnment nmanagenent system which can reliably
and efficiently nmanage information aboup individual devices, e.g. steam
traps, including results of evaluation nade by the equi pnent inspection and
eval uation system Still another object of the present invention is to
provide a record 10 nediumw th an equi pnent managenent program stored
therein for usdccordiagly,zangobjectnplittei peelsevuiiprentiomesade nprovicy saem
SUMVARY OF THE | NVENTI ON According to a feature of the present invention,
an equi pneatipmengnapectiopsant ¢valpationdeystemhivdtich nearuedticigndlyt inspest dat a
menory 15 section, a_d%ta ret&%&yal ﬁondjtion etting section, a data
retri evi ngNee@Yalyateigdtviduak dsyiGRs ToHBINGParghOfqefuinmRentatd- has

Forming olarpRimcarnG iATa SUlFE0L conai 1 on set i hg secti on sets ai
i @ FRE e et ondi i o g ,
dovicd 1o bo | ATOEEBIed hthe Htesbhy SIRIL TS RSP AT Al Pheh

retri evesp@piaaienfshtdgysteqf whigle\vanheretestily nendiefi Giantiyomanayedmfermationh eval
conditions. The data output section outputs at |east part of the retrieved

det ai | ed dhouat iimdividiiatgdeviees ndegx. stEam tteaps," thed wdiogt pasultse of i evdluakien
herein represents, for exanple, a device for qQutputting detailed data in
the form BYadgi By the equipaent ingagclonsndesyaluation systeiit ti ng t he i ndexes

i ned i . il ed i i I d/ di.o f .The d
ST o SRS ALt SR B RS, v
cond g, U8 SHEHSRE AR ORePP b U0 AL L AEL ey 19
di spl ayedredling & Sfipaerpédeguiphafit ottt sigenexaml e, 3 The

equi pnment nmanagenent System nmay fturther include a data re-arrangi ng section

for re-arranging the detail SUMMARY €FrTHEENUBNTI@ENdata retrieval section,
and the data output section outputs at |east part of the re-arranged

detail ed data, Amrd:iamgngm leeifeaturéexds thg wmeiﬁtéamvemimat@naseqtdpmemed by
S oL kBl i Y e Sl B0 vty
ot o Tor moeaidn oRcual PithisRl BoNbRHSY sfOfinseaithma PR Muiklist. ShEIRTY 10
medi um hayhRd, rERQ" hiction. aNTREUSIAREY dIRAHR t8FegMthEfih S

executed by a corrputeﬁ u?or managi ng equi prent i ncl udi gﬁggg urality of

devi ces. {btaikstbdateMclogingoipdents Fopar giur Qg ¢t ¢sviche formimyg equipmentecut e
a data retrieval condition setting sequence, a data retrieving sequence,

and a dat aheudata tétnigvabgoaditéan ShHinfhisactienrsadsaat le@stianeodatsd retriavaig

sequence is for setting  at, | east on ta retrieval condition for
retrievi n§oRAitiAN dar getHeying ea@\?ﬁfeéjffa B ingsvieedoans é%nq;ﬁ@éd?nﬁnd

ot 148 2P VPR Y UE ehaViRh Aot osrn RRE. raBeadR B pledViy "

sequence h?eeftﬂfgngggl(eé'éztg&fj\acogtdétﬁ%ttrieaélt cORditiBRs" SIThE ela Qﬁfggg{e gelcﬁaﬁa

including 1ts 1 nputer executing the programrec this

record medutputseitdeasiepart ofthe deseverildortiRdr ¢ital ipeRldic@nhe inges and then,
retrieves detailed data neeting the set conditions. The retrieved detail ed

data is displ aylde terma ‘dateentput secten” ased dendinorepreséints,t tdr example, or
exanpl e. The programrecorded on the record nmedi ummay further execute a 25
data re- afr 88yicegfayequidting odetadedr dategimdhe Horme of idgital aianals e@ndada.

The data qutputtin equence outputs at | east part of .the re-arranged
detaitha QavEs sof DutnitRdehhe Thlexe SontaBRy RoMe ettt cfadl I0AMiB 411 e
data as r pevedi v e data retrieval sequence are re-arranged in a

pr edet er m%hézj&o@gdére flohlﬂt he data

The data retrieval condition setting section sets one or more desired
data retrieval conditions. The data retrieving section retrieves detailed
data meeting at least one of the set conditions, and the retrieved detailed

30 data is displayed on a screen or output as digital data, for example.



30 re-arrangi ng sequence. The re-arranged or sorted retrieved data are 4
output in a visual and/or audio formor in a digital data form In the
present invention, the equi pment may bega piping system and the devices

i nspect ed and eval uated or nanaged nmay Be traps of different types di sposed
in the piping system 5 BRI EF DESCRI PTION OF THE DRAWNGS FIGURE 1 is a
schemati ¢ bl ock di agram of equi pnent inspection and eval uati on and

managenent sysThes egummenhgmbnagemenitbeysteent maly tfoethpr eamitde ngedatan.
FI GURE 2 shows a confi gur ation in a nmenory of an equi pnent 10 inspection
and eval ueg-REnangyikg éactnoviar ira-ar SURAQ1therd @aile d3dataorairigved drndiee data

Chove & cisttekebapchon! agdr Ind e oWR: Ralioogubits La?'tid@Easi' nltaF AT

FI GURE 5 | ' ' | ' '

appar at us*e?s@ﬁ@hégﬁﬁdseﬁéﬁﬁ‘kﬁ?%ﬁ@%4{@%“9.35?@Hnééi%iﬁf Shown 1 n FI GORE 1. Fi e
Crap data in and br SovH ARLECHS HIEReATEY HenRats RtfiEtal RetEburAe 57 20

FI GURE 7 sharmanied bp saRIBt Rrkeyampre, ainkaypeaiede fhirdie ordendyt iren dang
eval uation systemin order to set trap data of a desired trap'in the preset
regi on, aredaplangimg Sectionf diseresarpanged retrieveéidsgdtayareeotipa infa visaal
i nspection and eval uati on system shown in FIGURE 5. FIGURE 8 shows a
di f f er ent apd/e¢ audi @ feraer in @uiigital dataéorms enpl oyed to set trap data and a
di fferent form.rgf di s 9 shows h

ti

gla..FI RE w to operagte keys on a keyboard
of the inspectTOR MASEVRI BYENHANSRAEPFAYISE qar COMRUET-BRYAPIE TCRE dat
‘ ; . . . . L pl
sect 1 gn omesfut f2fha:B8kRIed et 3 BOBYTRE ritrBcte - et e
FI GURE 10;4i td SoRfput PeteX h @ -

I ncl udi nglslié)t()g%lgtglgeg?pdegoﬂ GJ@REQFthlﬁ\ltdsr%’aglﬁ a%eﬁ?@gamsﬁ?ggﬂmﬁ)aéapgﬁbmySOf
schenat i caéVigeshowWing exuepmendtmahagémetPProframeop erapestthencampueyrakteat i on

systemto inspect and evaluate traps and valves. 5 FIGURE 12 shows a frane
format of exeeutet mardatar reldievabncomditions settingnsegee el @atdada sgtsieding o t he
rmnagermnéec?ﬁlesr%ceen,1 and a data outputting sequence. The data retrieval condition
16 setting sequence is for setting at least one data retrieval condition for
retrieving detailed data for a device to be inspected and evaluated, and the
data retrieving sequence is for retrieving detailed data of a device meeting
at least one of data retrieval conditions. The data outputting sequence is
for outputting at least part of the retrieved detailed data including its index.
20 A computer executing the program recorded in this record medium
sets one or more desired data retrieval conditions and then, retrieves
detailed data meeting the set conditions. The retrieved detailed data is
displayed on a screen or output as sound or as digital data, for example.
The program recorded on the record medium may further execute a
25 data re-arranging sequence for re-arranging the retrieved detailed data.
The data outputting sequence outputs at least part of the re-arranged
detailed data including their indexes.
Accordingly, the respective detailed data as retrieved by the data
retrieval sequence are re-arranged in a predetermined order in the data

30 re-arranging sequence. The re-arranged or sorted retrieved data are



FI GURE 13 shows a part of data stored in the nenory section of the
managenent system shown in FIGURE 1. FI GURE 14 shows an exanple of a

di spl ay given when setting the 10 refergnces for use in inspecting and
evaluating traps in the managenent system FIGJURE 15 shows an exanple of a
table of results of evaluation of traps made in the nmanagenent system
FIGURE 16 is a state transition diagramschematically illustrating 15

oper at i ono@ut e aGRSU A at dver reudhg ¢ommior Sy <t @igitad daed férme. trap i nspection
and eval uation references and to anal yze data of traps in accordance with

the set referehtése preSRIREB vENtiaN, dhe ediipineshonaebanp|pgingf systepl,agnd f or
use in additionally setting special mapagenent itens into the rrar} genent
system 20e devigeshinsp andagvalHated aTimanaged ded i beotreeseel aiftetenht o

t he respective .managenment itens, apd FIGURE 17(b) shows the display
di spl ayedtyﬁﬁérp'aa?%equq ﬂb‘%@WéBg S#P&’F&E 18 shows a part of an exanpl e of

data t0 be managed in t I 9is a state
50 méﬁagﬁﬁ@;&@wﬂ@ﬁ?b@“m%fpgﬁgﬁ@

transition diagram schenmatic oW ng opera e CPU of the

managenent SysFeQURE 3dgdi éié&'h@'déti@Bloo‘-f(p@il%ig%mﬁéﬂéﬁﬁfﬁﬁ‘énti frdpectioh@GdE 20

is a state transition diagram schemati cal show ng operation of the CPU of

t he i nspeevalaatiandaed ahanagemesy systeme ackhrdinnad | ogn8@nsieodisyeadi ef the
managenment itemns. 6 FI GURE 21 shows an exanple of display appearing on
t he di spl psesent imeentiitagenent systemin which a steam plant piping system

Z‘gdi LCSRSeTXSLp EEB%%Q PIGHE dar BoBHauasiar leubarmamap s i Satbmestn

[ [ ' I-GJRE 21.
:t: E)ﬁg‘gféts ES%EEQOﬁ%@ng\éﬂbﬁﬁbﬁ%@ﬁ%ﬁgﬁ%qugL@HE i 0l thJREFlz%JR:El GRE 24
resﬂlt of the ‘grlgggs%i%ngés oﬂéﬁt@ﬁ?%@'&wr%%r{@%tﬁ@ S a ﬁ%@gw\ﬁ ©

transiti oppglbR@hawnsiphRIGUREaL! y showi ng operation of the CPU of the
managenent systemto performthe functions shown in FI GURES 21 t hrough 25.
FI GURE 27 showf @b RE4nghewsfa comsgepiyal oonligerationset aiprgsebneivnostoown

in FIGURE 2.

15 FIGURE 5 is a front elevational view of an inspection and evaluation
apparatus of the inspection and evaluation system shown in FIGURE 1.

FIGURE 6 is a state transition diagram showing operation of a CPU
to set and call trap data in and from the preset region in the memory shown
in FIGURE 2.

20 FIGURE 7 shows how to operate keys on a keyboard of the
inspection and evaluation system in order to set trap data of a desired trap
in the preset region, and also a form of display given in a display section of
the inspection and evaluation system shown in FIGURE 5.

FIGURE 8 shows a different procedure than FIGURE 7 to be

25 employed to set trap data and a different form of display.

FIGURE 9 shows how to operate keys on a keyboard of the
inspection and evaluation system in order to call desired trap data stored in
the preset region, and also a form of display given in a display section of
the inspection and evaluation system shown in FIGURE 5.

30 FIGURE 10 is a schematic representation of a steam piping system



in the managenent systemfor retrieving traps to be evaluated. 15 FI GURE 28
shows the display displaying a result of retrieving traps neeting the set
conditions shown in FIGURE 27. FIGURE 2§ illustrates how the retrieved data
are re-arranged. FIGURE 30 shows retrieved data after they are re-arranged,
FIGURE 31 is a flow chart illustrating operation of the CPU of the 20
managenent systemto performthe functions shown in FI GURES 27 through 30.
FI GURES 3kwiwdidg 32Byp#issvpipel.| ow chart illustrating the data retrieving
steps of FI GURE 31 in greater detail. FIGURE 33 is a flow chart

il lustrating tféG§) a?1 ol A staée ctvaunarthrhedlagrarns@@bemﬂilcaﬂmla Shamiag i on

t trolled rd th t d l,uat
det er i neAPPAHATE0 hﬂwd_ GEILAT B4 ehroti A ey A:ales BYSENCR IERBER) RENT The
pr esent 'ﬁvglﬁéltﬂr#gé %l\}%ﬁd as being enbodied in inspection and

eval uati o systems for steamtraps, for exanple, with 30
reference to F'F@Bﬁ 112“59&\99 §3frame? ﬁirﬁHﬁEoi &t t'Péﬁ’Qﬁén‘Boa\A;lé‘rW Phean

i nspecting and eval uating system1 a managenent system 2 are
coupl ed bjnspedtiva éﬁ(ﬁéﬁ@hl%ﬂbﬂrsyts@élhetoahelmaﬁbg)elﬂnénbeyslwn?d that the two
systens are coupled to each other by the cable 3 only when data is
transferred beffhWS&RE Hénshaws @ parigbfydat stred ihotheer@mpdry, sedtéon ofpket i on
and eval uation system 1l is used tﬁé@ns it and eval uate steamtraps or

ot her devmagagegientfystenesheatnie R%y tem?2 is used to pr ocess data

bout h st d.f ch oth th
cabl'e 5. vhen STBHRTE ciaTEMRADRE LAPLD of oo RAENg N ey SBITIE e 0”
f Wdlet

gt {de SFPERE I e .‘ﬁﬁ%ﬂmﬁoﬁﬁ‘t&l BUAIREY tidbs, Hﬁtﬁé""@a?ﬁ%@em

t enper atursyst'gngf the trap correlate to the anmount of steam | eakage. (The

surface tenhperature T correlates to the steampressure within the trap,

and, thereforeF|IGURBe fashons ah estaraphel ebleatpblp dnrésstsbadieyadiatidre of5
correlation, the inspection and eval uation system 1l judges fromthe

mﬁasurﬁd {rapsamade in éb@lmanag(;aine@m@tamure T whet helr OL not steam | eaks
_E hreO:Jgspgg'[ | on ABWRE 2F6is! Bnstafer Bansilian tiadiens Jatseatos Dhdlusiraling poszo
overTd aRnBEghd Bt b, GEVIPEME ayademaRl s BERAT ths %e‘t@h@f’ﬁ‘é‘ﬁb??ﬁé *and

eval uat i ogngPp@iahtsn 1r%féﬁ;‘h%'e‘éeénd“lg éHeﬂ Eé%"ta@faﬁ‘éBQr"ﬂnécc%rﬂ'éﬂbé WitRm t he

probe 11 to determ ne whether or not steamis Leaking through that trap
and, if stemget sefeeskiesy, to what degree the steam | eakage is. The probe 11
has a vibration sensor ﬁnot shown) for sensing the level 25 L of vibrations
and a tenper at LFrIGLb%EmSo 7(8‘)0tan§hd\XAﬁb fshovs egxammpleshef t displayst dee useofina

100 1t el Al s, B DBnag SRS R g dn sy SanaHeTaenY SYToBY o
Lempetas uib W FIGD %%q?sl%)egﬁé’@ AR IE Gt B TR O tre RRReLAGe

vi brati O“h{é?féfﬁﬁé‘ﬁtaitb% Sérgd‘gﬂ G%L@Eaﬁ SHWS "tRe’ 813 W%%I'a‘f@d wﬁ fi gnal

whi ch correspond to the Sense atio and terrpera ure e’ sl gna S are
coupl ed tdatdés revrgveed.i on and eval uation apparatus 12 including a CPU 13
via a dedicated cable 11 a. The vibration and tenperature representative
signal s are anflGURE 1iShsBows apprt 61 an exanpié, oft hata toccbavieanaged rin dhe
digital signals in an analog-to-digital (A D) converter 15. At the out put
of the Al D&RALMeRLSYBLeM: [ ap |nspect| on-result representative data of a

brovi Gha. The TGN RESAdct of SLAE Tensiifh oiBfat SRREMATAI, Phoingeses
nfor Tt g or 865 £l £ e Bfttgé‘?né'rﬁgeérﬁé’nt"b%t%trﬁ?&do%‘fﬁbn&l%@tts'ﬁ%c 412

surface t erature cont ar ne
management items.
FIGURE 20 is a state transition diagram schematically showing
operation of the CPU of the inspection and evaluation system to additionally

30 set special management items.



trap inspection data in accordance wth correlation data D (Fl GURE 3)
stored in a nenory 16 provided by, for exanple, a ROM or RAM The
correlation data D represents correlatign of the trap vibration |evel and
surface tenperature to the anmount of steam | eakage through the trap. 15
Processing the trap inspection data D, the CPU 13 judges whether or not any
steam |l eaks fromthat trap and, if any steamis |eaking, to what extent
steamis | eaki RtGUREe 21 eshdws anf exdraplg ofidisplay aappedirany apettieodisplali spl ay
17, e.g. a liquid crystal displ ag_ and al so stored in the nenory 16. \Wen
t he i nspelhei d@nageadntsfysdeni inewhiatapsteameplat ¢ripg systeppanddpeasifen and
eval uati on sys{,em 1 sitnc&upl ed via the cable
h

ed e 3 to the managenent system 2.
A commandrasPegiiveirans ECRIDING SY phedu gre Qﬂﬁm%‘?&ti ng section 18 which may

Lot he- managenbhe OBt n B e Elrohl $EGIRLE A8 ] F BRI gFRG '

m”ag%’mf‘éelétfféoeffb% tﬁd%ea@is*)@e%%ﬁ Bk &'di ﬁg%%r@é}gshﬁﬁnqgml%@%%t.ai | ed

description of data process in the nmanagenment system?2 is given |ater.

The correl ati of|@UREhe2aniblugtratés stheanrr grgaaent ooft ltaevidgehy oshbevelin L and
surface teﬁﬁrature T of traps varies depending on structures of traps to

be i nspeckEsUREr2bs nmay be classified on the basis of their 30 principles
of operation into di scétﬁpe traps, bucket-type traps) thernpostatic 9
y

(THERMD) trapsFl@UE& 24 yhustratesshamdo ferpdhatdisplayghewmb EleW&Es 211 or
le. Onth d wh t f th , th
oy ot i1l FIGEE 28 SRR of e SRR b BTRE HAG: ol

S hasth on such Gl 201 B, ¢ CHER nARRYI 0 ERR A . AEfipFsficanly, PgRind <7 Pbe
based on bperdifir of ahecOPUCRE ik InaABgeet Byskamn tpetorke e dansliodypes

of the particular traps to be I nspect For "t hat purpose, the inspection

and eval ughéwn is\HGURES Qinthabogh i25.t he nenory 16, a plurality of
correlation data D for substantially all of the 10 commercially avail able
traps. Accordi igBYRE @dastinws anotxameple 9pdisplay fernpsetio aitingsqoastibansind

eval uated, correct inspection gnd eval uation can be nmad nly if the traps
are commelnciha Manzgamensisysiaiador 1ok e apsdoi b PUakTed ( r 4p data nemory

are sfbred (n FRPURE 2EROVS By, fiveteh ARl o RS B FRURE AL ©
correl ati ﬁfée@iﬂpath@’sét%mfm §@haR AIBUREY s trap data including types

of respective traps, conpanyﬁéégg_es i'ndi cating conpani es whi ch manufactured
the respectiveFIGRIRE 20HRuspetedt how theirebidleibdafa dferd-appmgedc. Each trap

is assigned with its own nunber including, for exanple, 20 four digits,
whi ch is refer FéQURE S0redfoves ratoiexed idada taftgs theyareira-atiangedp
FIGURE 31 is a flow chart illustrating operation of the CPU of the
20 management system to perform the functions shown in FIGURES 27 through
30.
FIGURES 32A and 32B show a flow chart illustrating the data
retrieving steps of FIGURE 31 in greater detail.
FIGURE 33 is a flow chart illustrating the operation of the CPU of the
25 inspection and evaluation system controlled in accordance with an
inspection and evaluation order determined in the management system.
DETAILED DESCRIPTION OF EMBODIMENT
The present invention is described as being embodied in inspection
and evaluation and management systems for steam traps, for example, with

30 reference to FIGURES 1 through 33.



data nmenory region 161, the respective trap data including the correlation
data D are arranged on the basis of their trap code in a trap code |ist as
shown in FIGURE 3. There are nore than 2,000 nodels of traps in each of the
types. 25 The trap data nenory region 161 stores trap data and, hence,
correlation data D, of as many as nore than 2,000 traps. In order to

i nspect and evaluate one trap, it is necessary to find out one correlation

data D out of RFbBYREhAnNs2a GSclcdiagrhat obmandintspebting caradl eval udimgreysteyn
region 161. It is not easy to |locate only the desired one in so nuch data.
30 Accordi rapd @ meaagessaitsysieen?i avhichsareheowmplied by cudBta trangmissian

menory 16 include region referred to as the preset regi 162 arate
from the EARIE dat &t ARARIADE aged thahithe Wa Rksterbs afe caypiss & 8achahebf
only desi ne fat raps, S ich ar

i nspect edﬁgﬂggeﬁlga% &g?bb”'fﬁbdiaﬁégééfﬁﬁe%@ E@é&%ﬁfit%hSysggﬁ?F@?@?S

SUOT e PERRERNTRS SXaRpRecing THephideT 48 AbAIGBUBA! Syt o okedspd 19

i nspect edin@@@cevalnuatwhlhére t Beaast Urlps nepeethon dadiceyal vat ivarerpr egedur e,
trap data including correlation data I:g) of a particular trap is called from
t he dat a stanagementtdystamd priessedr gprocesd2datel ahouheachrataameirapt thehe
range from which desired data is to be found can be narrower. Witing of
trap dat adinsepanatediseeacbftbar bpreanyingithe 6gbler 3r eadi ng desired trap

ot LB e WReR! ol hotaC il o ST e B

Cont 1) pr BERRRCL R s, SRR, ViR coRPUE B B (Mgl "0 7
cont 01 Pr RghUGROIGT it dhel NAERINRY Vibrdion kbl LBt b osifEse - { he

B
control programregionle3 is in configuration. 20 The trap data nenory

regi on 16femperdthee Or ebtie tegy oorréfteatoethed amdiW afosteaguiediaye. F(THERE 4
is a conceptual representation of the structure of the preset region 162.
The presesurfage damperatuiel udesredatestoathiet steas gressuce withigathe trapnasdnenory

i sc- CypotiarRioBuckot the pRNOUAL ohet sl alsakagph, e Mepckasiypel The
| e alfos. BOBIAUEH.ChE o Mecy G ATy AN RBn, RS o JBdRYE. P MR o
for one t@s%@@'vib@ﬁ&k@iim #HRC e apg}éggfe e ethe P G Hotl §fzm lTB%s in

t he exanp shown 1 n _ trap thirty (30) trap nodel 30 of
each typetiprenghep stieukst trapsaghd tolwhistgextent 82eam ledks pr €hgrofhalt puspesed,

commands for witing and reading desired trap data in and fromthe preset
regi on lethearimsgestionhaodglevahematinn ssystemy 1 includes a probe 11 and an
inspection and evaluation apparatus 12. The probe 11 detects a vibration
20 level L and surface temperature T of a particular trap. The inspection and
evaluation apparatus 12 receives and processes measurement signals from
the probe 11 to determine whether or not steam is leaking through that trap
and, if steam is leaking, to what degree the steam leakage is.
The probe 11 has a vibration sensor (not shown) for sensing the level
25 L of vibrations and a temperature sensor (not shown) for sensing the
temperature T of a trap. The vibration and temperature sensors are
disposed within the probe 11 at its tip end. When the probe 11 is pressed
against the surface of a trap to be inspected, the sensors sense the
vibration level L and the temperature T at the surface of the trap and

30 outputs a vibration-representative signal and a temperature-representative



section 18. The keys on the data entry section 18 are arranged as shown in
FIGURE 5 which is a front view of the inspection and eval uation 5 apparatus
12. The keys are sorted into a power swgtch key group 181, a function key
group 182, a trap type selecting key group 183, and a nunerical key group
184. The display 17 is disposed in the top portion above these key groups,
and may be a liquid crystal display panel which can display a nessage in,
for exanpdignat wrhicbvweorrd$poncdpettte sensed vioOratvensiandbempesatares ITthe s
general ly rectangul ar and has such a size that it can be held by hand. The
i nspect i o%igAAls atacaupleshtappringnestion and evaluaipon appanats 1228acladinthe top

end surfac r,.connecting,the atus 12 to the probe 11 via the cable
11 a. Nex@%/étﬁlwb\é’ao%g@m gd Cﬁg%pﬁ)a-nani pul ate the keys on the data entry
15 section 18 t b I a
into the prese?ﬂgégpgﬂhqgﬁﬁﬁﬂgﬁﬁﬁﬁﬁﬁg%t&%ﬁggéﬁ%@W%ngﬂgﬁgkéggWQQﬁﬁ%pﬁfGURES
6 andg/. (lgﬂﬁ) i & st t it} it QI h QN i t ragi of

t he CI§U 1§'l'vvhen l?frlglz 3§t agflg’ V\;ﬁ}'ﬁenb?’rﬁlvﬂ?%@rggldosf%@?heggrnceégﬁt E#ri egeiihon
162. 20 FhfIog-f6-digitast(AAD psohherteeddenckt tiie opepdt othe A¢D keyrwvedterttte dat a
entry section 18 for witing trap data into the preset region 162, and al so
t he messatyep imspehtiodirepuliyrepresentadive dataofkeypamicuhar pape(hewdinatieyr oup
181 is pressed. Upon actuyation, of the ON key, the {PU 13 ¢checks.itself with
respect tEefefredoty gsclgap dnepaetion ¢atal bnoreHdadout TRGLERD JRIRAMIVNAALDI aces

: &Ze'c_éu‘ l?'@aéw‘aﬁ%c‘; 1 S Unto RBIN Reotiksopymatef etasentaldepE it auses
e P! g gk ALY Loy 68 40 PR aBRtrd 1 A

30 The thfrap- fspelctionmaata il bBEorIRe WalH iddridlatidhsabey B 7(FISURE"8) ea
12 nunber™ representing the area of a steam handling pl ant ere a

parti cul astoredpini 8 heoesyd| 6T Videe-i, oior examete,i 8 ROMI ow&AMow The a
"trap nunber" given to each trap to be inspected and eval uated, Both

nunber s ac@rraragmnr aatayDakeprgseatsycosralatiennofuibe nitaaguibratient leved andit, i n
this stage, .5 no nore description about themis givyen sihce th dpo not
partici pa§'érf?ﬁe\/\’re|"t‘ﬁ"f'1r@({]‘érr?d tPthﬁ' RNevak O(jaﬁgq"ﬂ agreomrtor@thpﬁégeﬁapegi on
162. xt s f g t r ' pX key
o T B dng i dnibERup g BacS: i tpO; R TuBEeS M ERETSs AbS
nodel wri g e C diis ghay. i r 10
i cati on b FRECIe ks oML B4 aTan WM 1P aNGeIam B NGy o ARt e
sel ect ed styaong$ Ibakingr apThy pessits eftthay jlkeéyméhB arasdisplenyed on fd Gdpkay
Part (b). FIGURE 7, Part (b) shows that the "FLOAT" key in the trap type
key group1188.gusliguidseryatalidisphayiandiaksiortared i theqremoary 46ap type to

anot her type fromthe FLOAT type, the key for, the desired t S, pressed.
15 The. tvor di gMINRnTE IMSPEREDR oabr 8 off sHBRMEN ntiBPELHE. POMBIFIEY bING o t he

regi 0 1eisRBsfion, and BuBlaRIT sySIoMe Tord GARIPHS ("t Bablic S 4B BFE™"
rrous » HERAERRRCSFSERT S, O SOMRRIRESS QTR N RN P A 1oy

group 182¢peeathf %%@ﬂohmenwmchprm?ay)ﬁnaud‘eepmrapgdsmowttoa@ oprkegspdoei ng
to a desired snaller nmenory region. In other words, one of the snmaller

menory retjiansferéing ithewfidgment sesubisdési thed manpgemeati systemec2.ed Dye
operating the "

T" and " ~, " Ke F le, the " 1' " k
pressed oﬂtdegm@ntséwﬁtns @reivgﬂsmmd 4&%%%"%%@%&%%@ 4 v?%lam/fgg
whi . f d t hi th .
di spl 2o imeriggectbuand Sngiedlie & BitaTee At B Gathor PORREE Mor i n
the firstydi i f t he di spl 17, 17
bl i6nk!s,rsi F\ [ g‘a%".@&"ﬁﬂﬁt%@? nggQ)n'aEég' chgmglezl.o ?%/ shou?dcg;sggt‘edat hat

the memory nunigye cOfelAARasondlie apRdaResm st@aﬁmﬁéélg%mny viBgition feaeh, 30
but it is a kind of nessage to indicate that the 13 is now in the nodel

L and surface temperature T of traps varies depending on structures of

traps to be inspected. Traps may be classified on the basis of their
30 principles of operation into disc-type traps, bucket-type traps, thermostatic



13 witing node MA. Therefore, no trap data can be witten in this nenory
nunber "00". After selecting the nenory nunber, nuneral keys are used to
enter the trap code of a trap of which grap data should be witten,
beginning with 5 the digit in the highest position toward the digit in the
| owest position) e.g. fromthe thousands digit, the hundreds digit, the
tens digit dowmn to the units digit. Wen the thousands digit is entered,
the CPU 1@THBERMQ) itnaps,a floaddypedirapst apdmbeim pbBatuTeadiestadde waps hdor

di splay 17 di splayed when the thousands digit of, for exanple, "1" is
entered i 6XaM i @Etimther haags even(when twq drapseare witthengameryee, 17a,

t oo, has ved to the.position bel ow.the.thousands digit. n four digits
formi ng aliapmayoak b aisteRl spirefalianci v A matTestueed ity o Hezedt .
the CPU 1 ot W L ; r f qr

parti cul a&%@ﬁétﬁ%’t&be ngwﬁé Igmfgrt F Q%Iegp T@s%Aioﬂﬁpﬁg%lggﬁﬁgaogs"g%m in
rel atigpn r i i ibher 1 t P88, pé he
crU 13 o aREe (e SRR e R, TRenSpe o iR e el (T B (AR T8 12t
nenory repased il tadoftelddopyconebdthen data rdf férr e datuetd@s bheysespéctive
trap codes are present in the trap data nenory region 161. If it is found
that the theapadiguat trapsdedret inspectate CPU 13 checks if the trap

correspondi ng the entered trap code is of the ipitially entered trap
type (entered }Fﬁfttgét @tua%swmnpnswep lerEnd evpgratiqystem d copi@ingint ne

makes a ¢ g WnblP a6 E Blsrlinh g co"lalitRtuata D oa stsagh R LR all 8 65 ne
TSR BY [ boneteli avaRilie( faps O MR BRI RERNeGafdes ditreTyBes dRraREC

"1000". Therbe WispedtBe Sy dvbligtdd) édieest aisheotionnand EV&BEof) cBArbe(e) .
an "ENT" key in the nuneral key group 184 is pressed, the CPU reads the

trap dat anager eslyandhedraps areecammereidlly ramailableeonebe trap data for the
trap of 30 which the nodel is "J3X-2" in the illustrated exanple, fromthe
trap data 14 Thentenerygi Hrinalgdes mhérapedata pineryt eegignvit t @srshawa e
first nmemary, £g9i0n b., Then, t. nmessa on t display 17 changges to a
ressage | FIGUEE % i Sndhee 2vailRpIT CORBIticl, Ghlea Dok ehstared af oitder

Thi s Ss J i 04 FI " rt : r t

idli ngBES rmi”bg'e'b%?é@%em%ti \%E‘quzpﬁgattor g}(oé é%?%@@a@:ggﬁ%r'éﬁ{)@n 9 grg@gi ng
the " T " nadidlory regionk@B3 whRBst i8p @Ry MUGding it péé‘eofSFé’éJfécﬂtWéVV"ﬂrdﬂQ,
FIGURE 7, Part (e)” In this case, upon pressing the arrowed key, the
message ogompanyi sptay ihdicaing conparnibs whathe nsdnmyiiacturell GiREredpebrive (c).
10 Further, if it is desired in the state shown in FIGURE 7, Part (e) to

al ter thettapspthe operating pencipies of the trepdeettor the desired trap is entered

by pressing appropriate. nunetrical keys, which returpns the apparatus 12 to
The st are Showkadl HABUIE SRSignad WY Tto A @ UEHATe AN, HOFI AFEPIE: Part

the' 148" SRl RAG  niER ORI HpPAnaRet B, &7 b Rap AL ity P4P T e

entered t gap, Wé’rﬁghlf; rr}é'??ont ng11 Md iraspactpRd eepelatd mmugfq evetorhaatibhe

trap data is foun he region 161, the CPU 13 return o the state shown

i n Fl GUREdata Pardre (@ranged sdrotime ibaskd GPRReit trBar tod@)in 4 nrapuchde kstsas a
correct trap code should 20 be entered. In the state of FIGURE 7, Part (gQ),

if, for eshopndn RIGJRENI" key is pressed, the witing of trap data into
the first trap nory region,162b_qr the newal of frap data in the first
menory regi on 1'8¥I€; §"Q1dg°@0rﬂé?n A%@demod{eﬁ% (\l,}ﬁga@& L mcgi ﬁg thet St hus
far dgscriched. with 25 referenc 0 7 p de of a i trap
is enfir eﬁ%i F@Bt &@t%g“%ﬁ%{ sf‘?ﬂjobell@ g#ﬂt%‘?e“ﬁﬁy@%%r aﬁal-&%'\?gr ,C%l??eléﬁgndoes
not know th ap¢C t n‘i’tﬁ%i t r e tyd i i from
t he previ tggg? ym’q@;c%igg%ﬁ%ga% co eﬂféljnstz.r’gg\?:ct}cﬂ?%?'ngqﬁooﬁg F I'ﬂgshé;é:}t gg& _
exanpl e, igyapfitet 0w tiap,tibes tedR seafe tedindy oteonedeoetdtRin datelD bat rofevi ng
and entering nethod 30 is also enployed. In the trap nodel retrieving and
ent eri ng meareothana2tOldpcorrelation data D stored in the memory region 161. It is

not easy to locate only the desired one in so much data.

30 According to the present invention, as shown in FIGURE 2, the



15 nodel of the desired trap is retrieved, and the trap data for the
desired trap is witten on the basis of the retrieved trap nodel. The trap
nmodel retrieving and entering nmethod isqescribed in detail with reference
to FIGURES 6 and 8. 5 The states illustrated in FIGJURE 8, Parts (a) through
(c) are simlar to the states shown in FIGJRE 7, Parts (a) through (c).
When t he nessage shown in FIGURE 8, Part (c) is displayed, the CPU 13 is in
t he nodel memanynt6 nocladb¥.a regioherefedted\id, asvtee preset régival 1&2ysépanatessed,
the CPU 13 enters into a manufacturer selection node MB as shown in 10

FI GURE 6. from the trap kata anemorngpaan dflandneths paeseinregpar 882sdata of here

5 00, KO R R b G B B el TLACCRRT OF (o ke
et evel btk AAECHIATARN, Uk BEASTRY A SBARAMEROBARRIRR' o)

" COVPANY d BERrehaRd Bdrefrdset! he[HH’F?ngpsr . wihich adafiﬁné’laen%t&r%glein the

consisting of, tor exanple, one digit, wel | ‘as the correspondi ng conpany
name is dpsgdetyeshion 1B htwerbe, over lexattpde] Itharsd riat ed sexamplpéanta te oppany
code "0" and its correspondi ng conpany nane "ABC' are displayed. The

manuf act uinspestékandevatlwatedV8 is a node for selecting the 20 manufacturer
of a trap whose trap data is tQ be witten. The manufacturer is, sel ected by

pressi ng one ofintthe actyakingpgction-and guglyatipRaproggduse, trape data incliding  ~
keys is press the.n r_or_conpany code hel.ow whi,ch the curspr 17a is
b1 1 nki ng” CREAGALOR SR 38 BariRRETAt 7S Sallgurhalt bie dals Sttefin I8
chan : t el f agy: id | ItRat rer lL.egtion
mode 6. Prestteiaide oraz: A this, 3rreElgRT Gt (R, Ao SO SHAER 126 e ot
of a desi gath ik BE fblRd icanlse ABMEla@¢t ured by the sel ected manufacturer is
sel ected. Specifically, the "ENT" key is pressed when the display is as
shown in FI GURBVBtin@aofttrap)dataridia bee GPesdi3reiorri62 and ¢dikinguaterddiding 30

This causes a display shown in FIGURE 8, Part (e) to be displgxed. The 16
trap showdepiregit@REaga fram the greset regipnhéehisi earried pohbytiPeeCPlap3 inbdel

J3X-2 manuf act yred by ABC Co n Different fromthe previgusly d ri bed
L rap. codeSERPTAANGE: WUtk akey CRAR theonan The date: Sk e clioned fng THA kol

enabl an,oper.ator. t.o [ f O |k r ' does
not knhow 5%3@9%%%%%?%@%5?@.&?rgﬁ%,ddﬁhaﬁ#eeef&eﬁoﬁqﬁmég%e dﬁpalgyggadeﬁ Itﬁgt.
Next, ref@iggiag 7o FIGURES 5 and 9, how to read out trap data witten in
the respective snmaller nenory regions 162b of the preset region 162 of the
menory 16. 10 A{entseleprogrbmis acerstdinnto whirt (GURE CGR U PES bpetatest dreosigied c)
aret he saneas those shown i nFI GURE7, Parts (a) throagh (c), or in Fl GURES,
Parts(a) ihraueirel) prograioulegien nbdddnt hae menrarguRE. o, InPdhe illustrated

(c),differentfromFIQURE 7, Part (c)and Fl 8, [Part ,a ,
obsage” 3 SRBSAINENG: Jpf Gl oInpiObGHr TEGIRN TR 1§ Mo, RSMIopSuiauiatian. ay
1715 |1 qi.n e S " : e TR S kS : r t nh a
vodel 20333 Hs Hap SRS B ery e dp AR PSR SREIR T RSP Rel on
162 havingohhguﬂﬂﬁﬁ{y nunber "01". As described previously, when the
display 17 1s”Iin the state shown in FIGURE 9, Part (c), the CPU 13 is in
the model writiFGUREe4ME Hawmeeptudlt refiresbdtaiibmafetiidastrudtane t o tRPU 13
20 is in thenode M4, it is also in a nodelreadi ngnode ML2 for reading
orcal | i ngpreset tegianf1d2.a dbeipredet ragionnd 62 inchrdessaquurality FeQ@UREX9 ofar t

i.e. del di 12 i FI GURE 6, the "ENT" k
|(g|)oz :asgedngf{iggng&éﬁgf’ﬂ&ler?équ%g%gﬂﬁgf OVYIIQIQ RErQN& roéptth&gﬁlé‘f dap ﬁg‘é@si red
t } t I §25 | ect i f : dk RE 9,
1P 8, Sl R RY BP0 B R
nb d 04" ; I J3p65 R i khed.
et o081 MBGE B d RN fod Cind DOl I S 4t R ned.
nenory reqiga intl¢dés adpliaplityt kegmadelofoimaher iMémopf rédions 162t rcﬁggggta

has been 30 called is displayed on the display 17, as shown in F

Part (d). data fot7onéetrapsmodé! i GiREE®,inPaach (sthalléhaenémapy dagéorf o6 b del

"J3X-2" trap has been called. An operator can know the trap type and nodel
of a trap fhaishdn ithe gxenle sheven tfhgi/GHPeE Anéfiapad ak@ @hthalrtm&toé teap motdl to
the t 8p ggusin . \When the trap dat?his cal l ed 6éhe CPU 13 returns to the
[ dl i ng0nodd SRCpYPRHAN DF SLoTeAHp SaNCHIb-LoURBEI 848 3x- 27 i s i nspected and

eval uated in



accordance with the called trap data, which results in precise inspection
and eval uation. As described above, according to the present invention,
trap data for only those ones, out of aqnunber of traps, which are

i medi ately to be 10 inspected can be selectively stored in the preset
region 162. Wen a particular trap is to be inspected, first the type of
that trap is selected, and desired trap data is selected fromthe trap data
for the sel ect@dd prempolsipestalddiscommansdserasiwriting amd Iredéimigr ddsirearraimt a
than calling it fromthe trap data for all the nodels of all the types. 15
In the il datx imtand dxempthe prasetmggionmifdnbee givetthapught thet ldata cenirpe
stored in the preset_region for each trap type is thirty (30 The val ue of
thirty i sSeei0by8e f bRe tHeyst |t6wqegareébt§bﬁecugna1& fre GHEARG/GASUINIWRI ng
pl ant uses f out 10 to.about 20 tra | s. at for, each tr

type. AccBt df'%’@g ﬁhi\'\‘%ﬂ'flhsﬁ%l?eﬁroﬂgnﬂ?yprogg?ﬁ s”‘%@fgﬂi’br a&éjckﬁ\ﬁlﬁét'%pe
can 2G ha a p it h foht Menory
regiog% 1§§hsﬁﬁhno 'Ii2¥Fe%@ﬂ%a{{ﬁﬁﬁgﬁfpﬁbtﬁ a ovéw g?c@?%gﬁag :ﬁyrégothe
preset regjmiiokd%kdyn gauph 18napa derap QV{;% sé@leetings keyVvigdedpi N8Y, aad ugal ity
of sub-regions 162a each for one trap type. The presét region 162 may be

di vi ded onumedicial deegngringsiiBs. e. Ghe2dispraya 1Taiuidésposear imdbiestoprportien nor e,
the method for witing and calling trap data in and fromthe preset region
162 i s nogbpveithegetkey Yeoupscandetaynes a Hauidxaypiad, displayapape! ahiehged
that only the | etter of the nodel, n

[ ital f desired t
ooy To Ve ebatn g metdats Nndet SR RIer WG SPWar 4 Tas aeke S Befadaf oy

it B oPvatisfich a4 AR LB Rl AT gk B 43140 Lot o
Fi CURE. 1072 tnicn e PR PRE. | THeCIRpRKIGR R RFalhalor BRPAma e T 2 e ]

fail, 5 | ggkitrtermirem?24d at shotds ehd supace ésk connegtirmy tive appasatus 2 tase,
the bypass pipe 5 is used to bypass the trap 41 so that steam fl ow bet ween

two poi nt theprappdsivia the dableof1ahe trap 41 can be nmintai ned. The bypass

pi pe 5 includes a bypass valve 51 for control]ing the flow of steamthrough
the pipe 5 ValNad W Qﬁdjezﬁgrlglegs@P%&E@%Hulﬁéﬁgbﬁn@ﬁ Bﬁéﬁéf‘?qtﬁee'ﬁtﬂép 10

41 fof.contrEl i e o] t I . Al h r 41
can oLfér a?écﬁg?nﬁ?@w Q%\&qﬁlﬁl @B@ i?%%aﬁégiﬁwigh{@@e#pﬂ {rﬁb %}%’aggoval ve
51 cl osed i n,, & g p | pgli yga
dash- and- to? Cblrléﬁétt 5‘? Ig\ﬁvm4§2 %@g"\;r{%i@:pago%&f Mtiﬁsfﬁ% L@ﬁvéaﬁge@@ﬂf@ggds 43
are cl osedndand the bypass valve 51 is opened. Then 15 steam can detour

t hrough the bypass pipe 5 as indicated by a broken line arrow 5a. In this
case, though didGuURE fbis @osiddedransitign tdiagtanpshwing thet opeeatiatbioé thet

| east the flow of steam can be majntained, so tgat the repairin

rfepl ﬁcerr:srgtplbf“t N@fetnr E@Pcéﬁt%lﬁ E’dﬁ&eﬂ/\ﬁ'@ PGk lrﬁﬁ,*é rqmrthe: BRRaliged %r(‘)(rﬂrﬁ@r ?ti En
51 i

from#0" FREUSTRralluser Bt ettt RE o BLatincdt &edacoF dnBr i EMther rer

or not th%eEfiGﬁ ﬁ%f%?%ﬂfiﬁg ﬁﬁp]%tlayintﬁ‘cﬂfér r8%etY re ifon'%ﬁﬁ?fa?ﬁfs%'ié’o ttﬁe

i nspect not only the trap 21 | e maln pipe but afso the bypass valve 51.

The equi pipeYsagRsRATtHedispngy ¢yal uation system 1 according to the 25
present invention has a val ve inspecting and eval uating function, too. It

is known that Riestmdne@N rkgyt hr thigipower swlitelke groupr d8licissprdsisedsonpon
vibrations in the (l;typass valve 51, as in the case of traps. Accordingly,
measur i ng achéatiomreft the ONvé&eyi theneRkhI1E aweckt itselfpwdty yespeet det B8 mi ne

25 predetermined functions in about three seconds and places itself in an
idling mode M2 as shown in FIGURE 6. In the idling mode M2, the CPU 13
awaits a command from the data entry section 18, and also causes the
display 17 to display a three-digit number and a five-digit number in an
upper row, and “MODEL" in a lower row, as shown in FIGURE 7, Part (a).

30 The three-digit number in the upper row in the display 17 is an “area



whet her or not steamis | eaking through the valve 51. 30 Vibrations in the
val ve 51 can be sensed by pressing the vibration 19 sensor at the tip end
of the probe 11 against the surface of {he val ve housing. The nmagnitude or
| evel of the vibrations can be derived fromthe data obtai ned by sensing
the vibrations, The systemincludes a val ve inspection and eval uati on
program nmenory region 164 in the nmenory 16 in 5 which a val ve inspection
and eval untiimberpregressntisgsther acta of acstdanghandling plpnbwhare d particwaat i on
| evel is displayed on the display 17 and also tenporarily stored in the
nenory 16traphis logiated.i ndpectiverdigihcnumbeuin the lpwegram issaeteunembei’ t he
CPU 13 to _judge whether or, nqt the bypgss val ve 51 fail e. g. Wwhether or
not st eandlEn GakPRE Tabvifbrba HESRELBanand: eV AW aEShe Bath SUpLRSeAre

P st AR K gL, B LR, B e, e
nspecs | oRostrev4Iien B89l LR 0 RIFEE s LIEPSHSHCpIRIdpALOT e

di spl ayedweitinghgndlireadiny tiap dath kbast dred the [frbse o 182. together with
the vibration level. Thus, an operator can know whether or not the bypass

val ve 51 failsNextdthe $ype loé tharttap dés tsehgaiedthy pressinpearv alppeopriate keghoul d
be noted that when the equi pment inspection and eval uation system of the
present i Hv&e iteap tepaisetecting key @sesBstds t dheRodke GRH [, emersontorap

o o1 am aBsied: Wt RoE " edfte B "4 Seb st i%@a&ﬂli?S&%iq‘jQP%&? e 188 EQp
pr o : VT CET ! .

erecotb, REHEHTORHOMODEE " b e BIRFTMTa HH-GUR (FhbAR el iR Toé O
i nspect i ogeRRYe@UALARIH TRe RFATTRFE BtgEciey He9S €03, el shdwh INUFIGBRE the 25

i nspection and eval uati on system according to the illustrated enbodi nent is

arranged Pach(bhat FtGERENEp&art o) ahowsvhltidhe SkLQA key ¢canthberamiype | y
switched through the data entry section 18. In addition to this manual

swi t chi ngkﬂy)oGa',OUtphéSBy\gaénpre&Sé@ddi nf it dstdesired dot eharge dh’ﬁotﬁapﬁh‘g)eoiot heh

: . . 30 ) > Bl .
QLgiﬁgh Lzléafl{e;s&.«?aéf?”ﬁgBEp%’Frﬁéoaéfi 6, B8 e fdhPipsived BiPR lsatiesne fngﬁ;de
"hO Ul 7 mnnd R R 0 MR iR SR BW SOEh g TIGURE o0 et BIRE e
same numbete ofy Bk esf Eblnéigcﬁ t?ﬁeatﬁiﬁznehﬁdwérew%rﬁaﬁmeggd}% spdAstinogmef the

prograns can be done throu 5 the data entry secti‘on Now, operation of

the CPU 18ubimeherymepiat i 62a dodtey sblextéd tragy bipeofl tiee poe sétne gion t1ite.
illTustrated enbodi ment for inspecting and evaluating traps 41 and bypass
val ves 51The sneslden memadytregicitset @iz are oumbeosdt fiom 00 thoregh80.s a state

uhi oh oper at 66 R&Y %k M AErOWS |t raadd Palsdedlen el striaices: Myt of
FI GUREG 11 1) 16 ReY 1580 82 drESressed to enter one of numbers 00 through 30
corresponding to a desired smaller memory region. In other words, one of
the smaller memory region 162b in which to store desired trap data is
selected by operating the “T " and “ | " keys. For example, the “ T " key
may be pressed once to select a first smaller memory region numbered “01",
25 which may be referred to as memory number. In this case, the message
displayed is as shown in FIGURE 7, Part (c). Below the memory number
(or in the first digit of the memory number) on the display 17, a cursor 17a
blinks, indicating that the digit can be changed. It should be noted that
the memory number “00" does not represent a smaller memory region 162b,

30 but it is a kind of message to indicate that the CPU 13 is now in the model



progranms. In FIGURE 11, a trap inspection and eval uati on node M20 is a node
in which the CPU 13 processes inspection data including

vi bration-representative data and tenpefpture-representative data provided
15 by the probe 11 in accordance with the trap inspection and eval uation
program i.e. the correlation data D for the traps 41 to be inspected and
evaluated. In a valve inspection and eval uati on node 30, the CPU 13
processeswriting megkecMAon daeaefone ancotrdpndatancan eavnitdévdni tiipeacemony and
eval uati on program 20 Wen the inspection and eval uati on apparatus 12 is
pover ed bumbessPAg the ON key in the power switch key group 181, the CPU

13 checks itself, in accordance with a predeterm ned, procedure d, after
that, enters i MitEranelealngqihe memaronimber BHMeradkFHy Aeaveed 4o enlgkd

{ransi t o ity Shgeiban 4P AT R o2 f31d ol hEwTPE, Yool hid el S

awai t sz a ; i i tg i i ; r 41 or
2 Vel b siT PrOE | Ale' BahEst s Mol RARAE, RNRPCLPYRE 1aWER0pRNIR 108, v
after thef:@mp@m@tth@u%dsSdngt, rntad mmdrebs diglt) fhid teng digihdownae ihespeitéi on
and eval uati on node M20 and is ready 30 for inspecti nﬁaand eval uating a

trap 41. digihddWhem theé thedsands digit izentéred, the CBUNTBerdersfintoha trap
apparatus 12, the CPU 13 is always placed in the nmanual sw tchi ng node.

Al'so, in cRdeiantrngedaMo.iodher Reserte £ His gish)ay ol hdizpigyedwhon thespl ay
17, indicgti t hat. th Ul3 is.i he idling.state 100. i t
nspect i oMURPIEBSHGN B MotehBls. "4nd® erteidl IRARARTSISEIDRE ] AR (et
it b d fhat ' L yat ' [

the + KEpotat onltana Evitlar (5% WisaPA7HS 4G Riel hbagq 0 R ROSRIAL ¥sRbE' 1,
i's presse¢hagpdusdndshdgigpur face of the housing of a trap to be evaluated, a

measurenment starting switch (not shown) on the probe 11 is 10 turned on,

and the probe Mhenafious digitsuformgng e tiagv elodef have riresamiatl enteradi imsheand
surface tenperature of the trap 41. At the sane tine, the CPU 13 enters

L nt oI a ne&apreotdp glntarps mode M6, &hﬁefﬁlﬁﬂab%f@hu?n%t@bh@mdﬁgwimn}@&:Mj’eez t he
. it : . = Ot .

turFact 15 & e "of T8 TRt M, Y B kb, P el o
t empel o oPEARING.TRR 3RS WA CFY (<1 10 bobleshohUARPeGtbUER: not ™ he
trap 41 for, f%ftﬁ%ﬁ?éﬁngfth?ﬁ%ga&%&@@ntﬁ@@ﬁgﬂ3.Aéﬁ€6kst Tﬂﬁ%f@fﬂwé@fﬁé‘és of

vi brations and tenperatur 13 20 enters into a judgement step 300,

in which thdeGHth tRapdatestaedtinethienisapaiatameembeay region 81 andefinds natt o
the ultrasonic vibrations and tenperature of the trap 41 in accordance with
the trap wihgthet iosnneintrapvdptmfothgregpastivaidraty colescare prrasedininidbe D.

Lo uhat olindatheieBot) dapionciibge 1 & af il {itediit ety dagaies Pragent, "
| udorget SRATeS, PLIRBRSS S 0 ShABbEachg RN BRARRER LN TE BEcS
oot e+ SBR[ R0 KR! RARETA TIOURE st o
probe 11 i(l5))30.epvesethdr dlo@itrzpt ist d¢loat appettrap. 2@ the trap type is the correct
one, the CPU 13 makes a trap model corresponding to the entered trap
code displayed on the display 17. FIGURE 7, Part (e¢) shows an example
25 in which a trap model “43X-2" is displayed on the display 17 corresponding
to a entered trap code “1000".
Then, when the CPU 13 is in the state shown in FIGURE 7, Part (e),
an "ENT” key in the numeral key group 184 is pressed, the CPU reads the
trap data corresponding to the entered trap, i.e. the trap data for the trap of

30 which the model is “J3X-2" in the illustrated example, from the trap data



If a bypass valve 51 is to be evaluated instead of a trap 41, a key on the
data entry section 18, e.g. the "ENT" key in the nunerical key group 184,
may be pressed once. This makes the CPY4l3 shift into the valve inspection
and eval uati on node M30 fromthe trap inspection and evaluation 5 node MO
and is ready for inspection and evaluation of a trap 51. At the sane tine,
the display 17 displays a nessage indicating that the CPU 13 changes its
node fronmeneonyr apgionsPédt i ohhane adv fapadiaten isoweithe0 in othendirshimemory

i nspection and eval uation node M30. Sim lar to the_inspection and

eval uati ofedentH2h.r aphen, themessagecondjerdisalay &0 ahangesqta AeMB§IRES

I 51,.1F bg 11 ged j,nst. th I 51 to b | uat ed. which
aut ot cdGaRh < Thateth€ B BRG, 227 1R b able as ohech inBibal Ve Tane ™ ©
Speci fi ) : : oy
the. measulEREARSn T nRERSURER 7 E0 oG, P HRAT S SEUEAT I 6 iy o
and t egpepRidérgedata in accordance with 15 the valve inspection and

eval uation programto deternm ne the vibration |level and surface tenperature

of the bypass Wilersafitelyn thoerapdiptentarstbepwdidten Bhepnassirg ithe 1 BVedndnd
tenperature are displayed and tenporarily stored in the nmenory 16. After

the | udgniat’ kews oo, he@pERLANS Butnotha Statel Shovwen ik Td GURENE Bert ()i ng
state 100, and becones ready for fhe next valve inspection d eval uatlion.
Acoor di nglty hisscastorian BURssad Jhe asraned gy the BaseasecordnarmSelal Lat od.
t he probe i e i SHL , and the sane procedure is
repegt ed. r%ﬁr*i&é’i&&aﬁ%%ﬁq #nhghdgbgg’t EPF%ET s to inspect alrcl)d eval uate a
trap fgh. he pressaiod et SNTeskey iAn6R sefe!dtwPTY ABURESH! Pt [epm the
val ve 1 nspection and eval uati on node M 0 the trap inspection and

eval uati on|tgpdie WP4h td\bedasittanb et eapay eodenfdrithendesipdd srdp fhentereddsy by
pressing the "ENT" key when the CPU 13 is in the idling state 100, the

i nspect i opressing\egipuapriate modeeridal tkey sCMbial® returnbethewa pparadu b 2t the he
trap inspection 30 and eval uati on node M20 and the val ve inspection and
eval uat i optatesdown® MRUREN oPREr(dlor ds, in the nanual switching node,

e Thobe oo S, S IR i ) O e TlE, 3
Lhe, ol coRBiehBG!Se e UREYl, 80 SHEESETONELNn, BFP RS DBy Memon

al ter nat elygigya| /Rt ¢ FORRI fap itppe RfrrdspMdidy 20dh&¥mefed lapecdde i Aot
i nspection and eval uation node'is also alternately swi tched between the

trap i nspéudiinitiallyd seledtedt frap typde eVB@ whént tiee Medyedatasiedound mndhe
eval uati on node r essi nﬁ] t he " ENT" nunber of tinmes, which

MBO b k 10
is a veryrwl@nbmakotﬁey@g@r 28ire .rnad@dh@iﬂgtq??s/hgwn inl &7 WREel P AHS(Sec8S ng
d I ' 1 b I 51, th [ I tat ed
AUt omat i o SBAMTCHR RS HBe Ty aTL0a) + o b5kt @ GaRE: ErkP 0t AR FANRGTI N he
iIIus% at geqﬂ‘g\%ﬂq ment, the swtching between the manual sw tching node and
the altomatlic ‘ching 15 node is done by pressing a "FUNC' key in the

function key gnpupel§téaté dfl PMEIREY7 PPEFS| gife}_fb?'ewple\mﬁ@ "IEWCI?I;I{]@@ i's

set to operate I n the manual switching no it can be changed to t
aut omat i c psegdexh)i thg woidimgwotrdphdatdUNG' theeYirsinttaphmetrtdrykeagianel62b or
successively pressed in the naned order in the.idli&g&state 20 100. A
message i thg cenewal ehtaptdatadnithe Hiragmestryoegiare1 ig pohaslonBeen changed
h i i, I chi i i spl i spl 17.
to the automat IAcccsévrwdllncg '{o? trﬁgdeda'tg %lstﬁ)ngayr%%tr?gdtrheusdlfsﬁ aalescribed with
25 reference to FIGURE 7, a trap code of a desired trap is entered directly by
pressing keys on the keyboard. However, if one does not know the trap
code of the desired trap, he or she must find it out from the previously
described trap code list. According to the illustrated example, in addition
to the trap code entry method, a trap model retrieving and entering method

30 is also employed. In the trap model retrieving and entering method, a trap



It should be noted that in the automatic sw tching node of the CPU 13, too,
if the "ENT" key is pressed when the CPU 13 is in the idling state 25 100,
t he i nspection and eval uati on node can {g sw tched between the trap

i nspection and eval uati on node M20 and the val ve inspection and eval uation
node MBO, Let it be assumed that the CPU 13 is in the automatic sw tching
node and that the inspection and eval uation node in which the CPU 13 is in
i s 30 thentodgd aftbpetasitad dap svigttiavednanddbe Npap data dombtlvaidesiredttrapt rap
41 24 is first evaluated. First, the probe 11 is pressed agai nst the
surface ofS tWattaBusNngherbasis of afhesretrigned tthep opgdes pridteddapwnadel he

nmeasur enment, step 200, and the ju nt siep 300 of the.trap inspection and
ovai vat | ofPHEAETAGY cantekge i RETai SeErBad: iy 408 i 4BTERRGS e

j udgment 0,4 paf i ni shed, the CPU 13 shifts to the val ve inspection
and eval ugglégﬁ@rrsggea%gg'and returns to the idling state 100. Then, the CPU

13 i s geady forTHen§pABsiiNUsBatkEYRINBURE & F”é(lﬂ@s(%)\'tﬁfmﬁ%ﬁ%) Bhe igparll is
pressed agai nst the surface of the housing of the valve bl to be eval uated,

the CPU 1% pthecestdiessvghowmennmédSUiRien; Rarkp (4 200ugid (the |WHenethestep
300 of the valve inspection and eval uation node MO for ig@pecti ng and

eval uat i ng1ass@geashewn1in AGERES: Ranti(ey is risplaygaerthes 48ois imdheru 13
S O SR U B RO ™
et o7 b1 Yo8E 10 LAy el TR BREETL R T WA 70,
' nspeﬁ()l OFI@E?@E”G‘?" Uﬁﬂf@;irlld%trtaf?@d PR ct[m'pﬁnqu@ét%c{?g\eé’?%lu%h@,at‘ﬁ?e?gm' ¢

switching node 1s used alternately 1 nspecting an uating pairs of a

trap and & epReg nahee, ‘rétroval ikeyhobaeed kbpriapeled!t INFORMATION ihehe
switching node 20 alternately. As described above, if, in the automatic

swi t chi ngfumetign key grotipet8hée aisedr gs the satriemsdikey y At dhestame hime thes 41
or two valves 51, the "ENT" k%ﬁ iﬁ”pres_sed when the CPU 13 is in the idling
state 100etiiaven kexorsUNFARMA IONs keytisdiTeshad ethe massagermithe dishlane

ovat uat i of Tnitaigss 1€ hECoRRRETIH GIEURE T cPatineh  ceRERT el Ine s, o
| veq d _ , e

51 arld oval OMEARY, CODECIEPURRIERED 1 R b¥8e oo hd S E8nthardl oty on,

or 10, theohsRmingnonTotiexandld, eeldighi a8 wanas\IR tarreshohdind cimpang! ve

i nspection and eval uati on node e nunber of devices to be eval uated
each ti nenaterty displapedhgedhe lower row. In the illustrated example, a company
code “0" and its corresponding company name “ABC" are displayed.
The manufacturer selection mode M8 is a mode for selecting the
20  manufacturer of a trap whose trap data is to be written. The manufacturer
is selected by pressing one of the “T " and “| " keys. When one of the
“T"and “] " keys is pressed, the number or company code below which
the cursor 17a is blinking changes (increases or decreases), and the
company name also changes.
25 After a manufacturer is selected in the manufacturer selection mode
M8, the CPU enters into a model selection mode M10, in which the model of
a desired one of the traps manufactured by the selected manufacturer is
selected. Specifically, the “ENT" key is pressed when the display is as
shown in FIGURE 8, Part (d), and the CPU 13 enters into the mode M10.

30 This causes a display shown in FIGURE 8, Part (e) to be displayed. The



25 In the above-descri bed exanple, only the bypass valve 51 is evaluated in
accordance with the valve inspection and eval uati on program but the val ves
42 and 43 in the main pipe 4 may al so bg eval uated in accordance with the
sanme val ve i nspection and evaluation program 5 When the desired inspection
and eval uation of the devices, such as traps and val ves, have been
conpleted, the evaluation results are transferred to the managenent system
2 by conntrapistowmen el@ WPiRENS, Paspée) isorfoarekaaveleua float dype drap, Modehe
managenment system 2 by, for exanple, an RS-232C data transm ssion cable 3.
10 A commédi-d maginjastuied BUABE H{eOMAARY.entry section 18 to the CPU 13 in
the i nspection

and. in responyif??wenvtﬂ,rgﬁ%h"%@%%ﬁ ; deSciihgirap ol ﬁ“fr&?ﬁieh@g@{ Whe”
110 i 2 / i
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Code" represents data representative of the evaluation results.

eval uat i oAceerslihdly, hemnestcnotedsé tho t2pbydde Helci nal data, for exanple. In
addition to the evaluation result representative data, the data to be

transferred i nNexdlesefeningted GRS .5 20dthdaw 4p readiont tramdata agitherel |

the trap type, the date of jnspection of a trap, the application,, the

oper at i onHl Phﬁ éﬁ?rﬁ’?ﬁté‘é%éﬂka,”et’ EMAY rrEaHE (‘ﬁ’%go‘?fi UV-) PP&fﬁi ipaiagetfnof dat a
(User Oi%n&\le Co?lei described |l ater, etc. The data shown in FIGURE 12 is

data of o ﬂ)qr AQ:ordi ngly, if ten traps are inspected and eval uat ed,
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protocols, and denote "start of transm ssion", "check sunf, "end of

transm ssBpPartda) dhrougydcy.et ir shouldebpendtiedethat B0FESEIRE & Bartt (o,

eval uation results provided by the inspection and 26 eval uation system1

are as fofiftatent fremi FeGERE oh Hadt dohl and iEWYEt 8mPRardr (a)t 2 apesadge udges
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fromwhi ch the amount of steam | eakage’l arge, a nmedi um steam | eakage trap
from whi ché2hieavinguitie afersdamuhdakrafd”i s Aediesoribaddpireviowdly, stheamtid

| eakage trap fromwhich the amunt of steam | eakage is respectively.

L1,
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trap to bgaf|ihgPRsp Aht2A6r ﬁvofésli'l%tdeﬁap.s of a tenperature adjustable type, and
if the tenperature Is outside the preset tenperature range, the system1l
detects it and|gaheestate rersmyén FIGUREI 9, ABRHS{C), tice. bid thes piadeddredding

nothing is j udqed wong in the traps, a display of "Good" is displayed. 20
An exper i grasied 18pshaworinnByCUEEale theotkMT S keypisr peassediaéies the smaller ap

ar . TheMeEpBaeaIo b A, ATaIe: SRroylatantor Bie gieh el (69 B SIORSL Mt cd
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25 entere tFRiSECH ¢ 18 fe: p b i tdarough
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| eaki ng duhere R trapcidatanifog the RlodaskgBX-2' MRAS dgcdditainedak! Marrethiel s

di spl ayed. For traps which have not inspected yet or for traps which are
not operatENJ, Keyf tr predsed, rtbprigaprddtagstorecam the selacteid gmahlentmemopy ace
of 30 inspection results, and a nessage "Not |nspected Yet" or
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ray tube or a liquid 5 crystal display, a nenory 24 including a ROM and a
RAM and an 110 circuit 25. In terns of hardware, the nmanagenent system 2
may be provided by, for exanple, a personal conputer. The nmenory 24 stores

therein detailed data of respective traps. Detail ed data include, for
exanpl e, an area nunber indicating where a 10 particular trap is disposed



stores therein a managenent programfor providing arithnmetic operations on
and anal yzing data transmtted fromthe inspection and eval uation system1
15 for use in managi ng the plant and regpective traps. The nanagenent
programis provided for the nmenory 24 froma record nmedi um (not shown),
e.g. a flexible disc, a hard disc, a magnetic tape, a CO-ROM a

magnet o-opti cal disc, a DVD and a paper tape. Data sent fromthe inspection
and eval uthte caseyaft EhG W RESouartt fdg, 20e dadp edalarf@rd\dpd&deMﬁrZﬁ’u@hpth& | 10
circuit 25 to the CPU 21, which, then, stores it in the menory

stor  ng  dAean Gkl neAl %atqr&ae\i}gow\é@ﬁuﬁ@p dpe Ao el o1 tﬂw@'gﬁetﬁnb%/h 24,

t CPU 21 t
rormor y andISAEE P SOEL HEYRre BAICEIEN of 7 PLA S TEENAtelco 1t URBMPUSING: GURE
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area nunbers and rap nu ers provides arit
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wi th the managenent program to conpute the number o fective traps, the

percent detestdanee wihid thoscatiedsedpbdatd ewidleaksagies finopradise daspettioe
traps, etc. The analysis may be 30 displayed on the display 23, stored in
t he rrermrgndrﬁYIadJuatmn put to 28 perrpheral apparatuses (not shown), such

as a printer. Fromthe apalysis of t 3 made b t he managenent system
2, a person op&sagé%j'% APia: a0k Uradp DRCIGsERkdn GRnEatn; 44 Sata Tor h
w1 roqubfl Hosddinds By of a%h’e@m%”‘?f“r%%,t Hifelf e, MRERBGRIENE BE" ©

dint t t | d
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traps shoul d be reparre or repl'aced nmay

di ffer frpartpanaptrapisoty seninebected)irst aing ypéf thxammpeis §€'I‘e@tdﬁle@n@t eam
is leaking through a trap, no adverse effect 10 may be given to products

manuf act udesireg taapldaia isnselbctad friom $hdjtean dtartapfors*.hermlectleldotrgp type.
operating_efficiency of the PI ant decreases. Accord g one person may,
but anot h&husmit isoeasigarde eal paaueddéarécdtataéhanccsaélmg ab o thewiram dete
anount of ;steam | eakage i.s iumor small, or may not want to judge them
as ones mﬁ?dﬁ? @%ﬁr¥§ﬁ§@5£wnﬁ¢txgﬁ replacenent 15 Basically, the criteria
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be set by pIant managers. |s crit'eria se can be re Irzed
nmanagenmenhesitst &g tﬁfe rSﬂé%ePrr@QFHH forny 86K 'tﬂﬂ) tB’@l@ﬁHr@l t hphgrwqg@rrent

system 2 operates in the follow ng manner in accordance unth t he managenent

program 2Ptidriyors empboyed fomtheafolidwieyi reasper atll sunsllyareheastdamiilizing he
data, the CPU 21 first causes the di zé)la 23 to display a picture like the
one shownPlantrysasriromaboyt g tonebqlitcsUitiap a@detﬁeahmstd‘ah egrbdsap Avee.

det er m ne ,whi c at.i on | ens respective tr et i,n order for
them to bACER eardeff*@er.%'@a'ﬁwnﬁ P5s aglSns e APRyRAET HAm AT RBnEan  of
por L i 9 'ﬁaﬁd?es HSE ap L HERL S ROV VI by FRHSEL Y End \maler 3ot

nmouse. Squares are ayed inrront respective e lon’ite
such as Eégqyyhggr 62b ilseﬁ)é(tl lRIteg" to thireak! Medi unt', "Leakl Snal I ", "Bl ocked"

"Low Temp",” "Fail Adj ust "Leak| Body" and " Leakl Gasket”. |f traps
eval uated as any theealpdve- Ueserrbedras(asrmlel dhéerdeetresyidaf €82 iinavhighcinggk
data are stored is divided into a plurality of sub-regions 162a each for one
trap type. The preset region 162 may be divided on a different basis, e.g.
25 on a manufacturer basis.

Furthermore, the method for writing and calling trap data in and from
the preset region 162 is not limited to the described ones. For example, it
may be arranged that only the capital letter of the model name of a desired
trap may be used to retrieve the model of that trap (i.e. forward matching

30 search) to find out the trap model. Using this trap model, the trap data is



30 mark is attached in the square 61 before an appropriate item In

addi tion, 29 the managenent system 2 is arranged such that an operator
can add his or her own judgnent item wg ch can be chosen by marking the
square before the display of "Custom Code". For setting the managenent
system 2 so as to judge a "Bl ow ng trap 5 as defective, the square 61 in
front of the indication "Blow ng" is marked with a check by noving the
cursor 234rittes @realtadchg t he left side button on the nouse. The picture in

FI GURE 14 sho a setti n for udg| n follow ng traps defective: traps
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| eaki ng (LeaklGasket traps). Traps which have not been inspected yet

her ei naf t bypass pipreef it aises rmbypmss)erce éhpt 4 439, trmmmwmpﬁow/rbeimametwmt
bei ng used, hereinafter referred to as not-in-service traps, can be
cat egor i zROINAS Aefopposite sidessof the traptd hwesobe, Meintame t TNesprRasy Yet "

re di sl préﬁﬁt e td%%ﬁirbé‘v&‘o%@éov@amrsé Torchonr e inge e, 18he B A dholdi ™
Not - | Y I v

nontl ngzg gﬂ{er élvﬁgt néhsdggg %rcee égg)éggiéﬁ%&gﬂé)%@edgﬁégt {5(/2% Imaporder

to Ca!’U?e'MESr ﬁéﬁgbﬂﬁhg tth*éeﬂSwrﬁ"srtfgﬁf‘tHréu YRl tip 4he marked 25 square in

front of esire and t but on on the nouse is clicked. After

checking the | Udgyetrap I4Emnftg<enalﬂdmdmadi9fﬂ¢éIv‘aﬂ/etsr&@%nd 48 arerspenetBa is
noved to click a button 63 in the upper right portion of the screen.

Then, thewthUheibypass valvel §1 chesad, tscafisatvéteam can Iflavn thrioeighotheatrap okt es
rrarked W th a check, and treats those traps which fal] in th 0 unmar ked
cat egor i 88 48digaéed &y Adtasdi-and g lingaroddat i Whenethe t@%ﬁbvﬁﬁ%&n qu GURE

dot cct 1 veralies: 4t i3 RS SONRE 2D AR, BYifack SO 21 Mol bbRLT

j udg t h v r
nunb(raqrgy]of @fe%&gg%‘ﬁn(eiéfq althhgugh s’(hl<'—2allsl){d: %Jﬁ@elga%% '?%Itg%féruamhg\r}?[rqgeg lfr%a
nunber of afl@W06E; el\nath@t@a%eastholug%kdtaﬁnﬂge ot o dutundetisy tke dpapatt ve
Hovvever, the traps having trap nunmbers of "00003" and "00009" eval uat ed as
" Leak| Mednotavaildble,eak || Sast rlhe ﬂcwsp@fcsteam ycararbe jmalgtaineédpsd’ thatntie GURE
15, nunmerals in 10 the colum ' ($)" indicate | osses in dollar incurred
due to sté%ﬁﬁlf'@gk%!'géeplﬁﬁe@elﬂutqfdﬁ%uapeQ?éTI be dans withoutingathorgstoPpIPIRI shown

in Fl GUREt 14 |s ressFH_l or, clicked, the CPU 21 automatically sets standard
criteria. 'lfoPPE enpar[ﬂé " Def aul t the CPU 21 adds a check mark in

t he ares 61 0 r agl e b
Lo Atar S, lféﬁod\ﬁe%élo%ﬁoév\ypla@s %I@QFSa? llkeﬁ'é fl | ste I'é '}(Edfer it,

" Leakl Gaslt ‘o pefheng e’aflfmémf bf aRe plaat dea:lréaséstrbgamlégé %@éﬂh@ﬁi @ Aot
treated as de ectlve traps. "When an operator presses or clicks a button 65

| abel ed " Pen¢edp’ 41t¢mer®|te$)lrm;mrhlyt heAsaordingly sitdanveddssary 20 inspacbuoot on 66
| abel ed I<;|ﬁllylotheI tsrag|4|1clknetdhe r%arl]r?lpPpedlbﬁ lal%% t%%ntt))%anslsnvalve 51.
The equipment inspection and evaluation system 1 according to the
25 present invention has a valve inspecting and evaluating function, too. It is
known that steam leaking through the valve 51 produces ultrasonic
vibrations in the bypass valve 51, as in the case of traps. Accordingly,
measuring the vibration level in the valve 51, it is possible to determine
whether or not steam is leaking through the valve 51.

30 Vibrations in the valve 51 can be sensed by pressing the vibration



expl anati ons about the displayed itens are given. The operation of the CPU
21 for setting the judgnent criteria and providing arithnmetic operations on
and anal ysis of data according to the cfdteria is shown in FIGJRE 16. 25
The CPU 21 first enters in an idling state 101, in which the CPU 21 causes
a nmenu to be displayed on the display 23. An operator can set what kind of
operation and anal ysis should be used. The operator gives a command through
the data $8Nsof §éd%ieohp22ndooﬂitbpl pioheel piagriny srovaurfacericbute valverhen,
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Then, § hewhRlY alvalgeuinzpectiohhgnd Bviangatsdmippodflm isnstiofed. stidcdrdmeto an
operator gives a command to the CPU 21 through the data entry section 22 to
start arithisepriograperthei vibsation laval yisidispfayadt an thee dGRUayolEsandhadsan
anal yzing step 104. In the analyzing step_10 104, trap judgnent based on

the set clampenasilpstarast Bythe rmmoneﬂémfme gl speciian aed ey@lvation
j ud t | ts, displ.ayed in,t f h f I in Fl GURE 15
b the ai Biadipho s eecBRdG B CPUS F ta Tdee b ¥uen St oRL IR bbbt valiR
defectlveggﬁgqgéégéHﬂﬁ%kéfgiq%Eguﬁﬁﬁqgge%ﬂgganaly5|s in the analyzing step

104 is co returns 15 idling state 101. If the

"Defayg t" butt qundd the tﬁ’;ﬁ%‘?ﬁe@f"tﬁég)ﬁolb‘é @F'Li’sZﬁfeis§eﬂnadé1ﬁs§‘¥l|1@c§drfb€besb?p
102, the CPU 21 shifts into a standard criterion setting step 105, and the

standard the velviea tiesot ohbdthe eibratiohy bantealsethe Aémperahae, attthe SiHfhdd?2
returns to the selecting step 102. 20 If the "Cancel" button 65 is pressed
when the aPthevalee b1 ishdetssted:t i ddiesvalyelmspectienand 2yatuatiomgregrasct | y

I 0 gl B B T 5 T S
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returfis tetdrbg feltRe! irﬁ@pﬁbl:pl éo?oage‘iﬁef’e\ﬁﬂhi brd \ﬁtﬁﬁé&?on liRykfe. 'T?\'&%?%?”t

system 1 according the I trat ed enbodi nent of e present invention,

criteria bperdtbe dandgnewt wakttidreop ot Qhefabwgﬁassf vahap$§1efgilisyadned alyo thee
i nspection and eval uation system 30 2 can be freely set so that traps can

be managesuifacatgmparaiere ofidbe vatveoh1. 32 plant running individuals. The

control sequence for the CPU 21 is not limted to the ope shown in Fl GURE
16, but other sufhewidebeartedithalewnendbs %Wpﬁ@nzé%ﬂe%&fhaag &vapatien be

managed b n SyYSt .are st d i n.t r 4 | e
formor syt PROGRBIESenCibTbRMLA 181\Geg 3l & hcasbad ta BHERSY il bR e noe
and tgm@p [ S iin -Fl 3 h e f
part i%(ﬁl atral"é I Zﬁ?ﬁ’@np;t;oﬁ'lmﬁl?dtg@%‘@g’tlg&rg@oﬁﬁaﬁeﬁggt ﬂl“?e?réﬁ orngF?a%?gorrﬁ and
nmanagenengyafuation proypam Sepbndindi di QW@'ddW@Q?'ﬁi@%st@fﬁ BRY dvatlhatéd, for
exanpl e, names of persons supervising 10 particular traps and conmpany nanes
mai nt ai ni Hetheatrapodd & ta bapsvaldeted, dhedrap insye didnodn deval wdtiaherograsent
i nvention, such special managenent itens can be added for better
managemenMusthe ayeciiede @ndolf dhisathe Nalvedes thabistp R evatuated the 4adve al
managenent itens. Thg CPP %1 operates in tge folloqug nﬁp er in
Inspection and evaluation program must be chosen.” For that purpose, the
25 inspection and evaluation system according to the illustrated embodiment is
arranged such that the inspection and evaluation program can be manually
switched through the data entry section 18.
In addition to this manual switching mode, the system according to
the illustrated embodiment of the present invention can be operated in an

30 automatic switching mode. In the automatic switching mode, the trap



15 accordance with the managenent programto add managenent itens. First, a
command to notify the CPU 21 that a special nanagenent itemis to be added
is entered through the keyboard, In resjonse to this conmand, the CPU 21

di splays a picture like the one showmn in FIGURE 17(a) on the display 23,
which is used to add a desired managenent item 20 The picture in Fl GURE
17(a) includes a nmessage 71 of "User 1", which is a first managenent item
the user iospepdopeasbevatatian preghiany aadpthe valveainspeationcard eyeluaticnd,
and a list 72 containing ite | abel ed, "Code", "Nane" and "Co nts",

S pect | vRIOTaMNaHe e Ui abEaLY AIENSE M1 SEEG ch MATTEY 1d) it PHASSERTI ¢ o
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data & tihe daeéntty seceonwig.h respect to "Code", "Name" corresponding to
the "Code" and "Comments". 30 For changing the contents of the list 72, the

cursor 23a is Mowedoperation 38f dhsi C&U ohd of thheindpeoiionbuandoreyabyatici ng
t he nouse, and the button is clicke ich results in display of a picture

ked, which
fshoYmd in &y&t@FzEbhr@gyordm& h cthe dllgstated nembodirenty (ioy dosnresting | aiglit
i 73-7 " " " Nane" " ent,s" ich , i |
Lorr cepooavalyatiagutiaps R rand PYhmss ealtes pine foseibed DultsSREeNcE 1o
FI GURE 17 . i i fli 0 ] i
(char act eF@UBFPg {g'ﬁsgﬁgégggal Qﬁ'ltjisy ésg%:@?%ﬁ%?ﬁt'%d tb}@g’égt/nt zcdﬂﬁ,%lpirt&%l.l)g:gg,

changg OFiIﬂEk@tmggﬂBré}[orﬁb\‘ tRE CRY DI RHIcAUSHYrdtBBYR d MRt ifluslrdted f the
display in the "Code" tield 73, i.e. a Code nunber, 1s to be 10 changed,

ei t her upleartieostatewtrangitioni didgedmarofoW| GBRBT 173in iaxcordakes, withi tie
causes the code nunber displayed in the field 73 to change. \Wen the
edi ti ng opragramsat aln § IGUrFfﬂ diled trap inopechion tand gealuationi wede, MaAiisHa

I{ESI %_3  Bodene fc”,%mi&?oﬁﬁreéﬁ R 432, ribegsa9s afrsmadiart: dets dopdinica i n
%i sp a'ysgk@&ﬁﬁpﬁlrébﬁéd%@%@(%)qea@?gfid TelRechiTpRRERT S BT AR5 Mo, o
Sh i . '
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17(a). | nptdyrantase, thbecdPelatiohedhts ¢ fohehé itsdpy 2 1r egreen indyrectedeadd the
previ ous ones. The new managenent item "User 1" prepared by the process

usi ng t heedakiategs dhoanvalveFinspRESon7aall ewvaluatiph) mosleadd@edthieo GRHE 13 st
shown in FIGURE 13, which results in the |ist shown in FI GUJRE 18.
Ther eaf t eProgassesrer mspestionsdata He agaerdance: wdhnhe vae ingpection and 5

managenen [ For_exanple, data in the item"User 1" can be data to
be sear Ché&&@l@‘tlpgﬁﬁog\?/é@: The list of FIGURE 18 contains itens | abel ed

S0 XM I SFANIAL S SRR R DR

This 1s because 8 are erent portions o i st.

Ihgi gg?ist LPF?%SQnéQhé@Nd@éyairﬁhvaowferlﬁlwﬁﬁé%ﬁe)l@r@npl 183, theh®PUIES 3hetk®.
itself in accordance with a predetermined procedure and, after that, enters
into an idling state 100.

The term “idling state 100" used herein means substantially the same

25 as the idling mode M2 in the state transition diagram shown in FIGURE 6.

In the idling state 100, the CPU 13 awaits a command and is ready for

inspection and evaluation of a trap 41 or a valve 51. It should be noted

that in the idling state 100 immediately after the apparatus 12 is turned on,

the CPU 13 is in the trap inspection and evaluation mode M20 and is ready

30 for inspecting and evaluating a trap 41. In addition, immediately after the



34 | ocations where traps are di sposed, operating conditions of the piping
system where particular traps are used (e.g. indication of whether the

pi ping systemis continuously or intermpftently operated), and so forth are
al so stored as part of detailed trap data in the menory 24. 5 The operation
of the CPU 21 for adding a new nmanagenent itemis illustrated in the state
transition diagramshown in FIGURE 19. First, the CPU 21 enters an idling
state 11i1turaimp oheofthspbppasatoent 2,nthiel GBRE 187icad | w ay sdp kaeledyisdt hen manei al

di splay 23.  The nouse is used to command that {he display of FIGJRE 17(b)
be 10 di spwigbtnauiesde he Atpr dn the iidlingestate i HeP.sthe eCE{ll,13smtlsnlaM§; ahe

R e

section 2 additi o alteratian d t] o] i ta a ne on
the displ 3905ﬁ@mﬁ?ei frap] @3&@%9&?681‘%@%‘?@&ﬁt@§88d&t| ng”&gq qﬁh@eaﬁf?é‘g‘% ata
in they edh&vit@ﬁ'n? Riddel2, the "OK' button 76 is pressed or clicked,
resulting In th shift of the CPU 21 to an itemrenewal step 113. In the

renewal step 113t fthéededsaiumed thatatied CRE nehagertentevalieite & drap User 1
edited in the editing step 112) is renewed, and, then, the CPU 21

returns t onovediately adtesttheeinspection antk eyatlwatiamappacatuisel 2iis guayedioown i n
Clop T Wlhet B H5hs 4 B RReLERE G HCHRRERET LB Rou B adhet e
r ocusst nie qyifeled. 2 Mesrenghl stliiece it 081 Spodhy iy bidPSALNara °
B hownt o EeRE obg ek chtobs, 2t LS, HedSUtiR heCled o BECL RIS

has been ¢iiratidnécartd saeided) tehypéreuresef Ahettigp M1Ct UARThEhAMe! timE! BMRES
17(a) and 17(b). For noving the CPU 21 out of the data processing step 114,

a commuand GPU dBventerhimtoghmeasudagastept200.secti on 22, so that the CPU 21 30
returns to the idling state 111. 35 In addition to the steps 111-114, a
recei ving step!nithe seasdiringestep Qhethe@PVi Ad caegesiibe display ridmte he

Lhe odi | AISTRY o aeesafe AR QbR nd I SEMICC b ERIGTLn S Gl ey shidace O™
. . y . v n f
dat o Thae BTBEAUR, B hran 4 Rl Heindiebefre Ul Fake sBEHY MR ko Pl
managenenpr&yisbgme akaraBeysital G@aﬁﬁ%ﬁgg%itﬁﬂsérﬂchﬁbﬂmﬂﬁlsi and hempepagesent

y§
system 2 I n accordance w tfx the edited data. In other words, the nanagenent
i tens manafdhetyap Hel . mafbgsntheysoben 1 amy be wiged egainst thbrivapht 1 fer,

i nspection and 10 eval uati on system 1. For that purpose, the CPU 13 of the
i nspect i oforagxarapkg, woubhiftaest gegonds.
After the measurements of vibrations and temperature, the CPU 13
20 enters into a judgement step 300, in which the CPU 13 processes the
inspection data, i.e. data relating to the ultrasonic vibrations and
temperature of the trap 41 in accordance with the trap inspection and
evaluation program, using the correlation data D. By this processing,
whether or not there is any steam leakage and, if any, to what extent the
25 steam leakage is, are automatically made. The judgment made is
displayed on the display 17 and also temporarily stored in the memory 16.
After the judgment step 300 is completed, the CPU 13 returns to the
idling state 100, so that it is ready for inspecting and evaluating another
trap 41. For inspection and evaluation of another trap 41, the probe 11 is

30 pressed against the trap 41.



1 can operate in a manner simlar to the CPU 21 of the nmanagenent system 2.
The editing operation of the CPU 13 is now described with reference 15 to
FI GURE 20. The CPU 13 fist enters into 2h idling state 121, which is
simlar to the idling node M shown in and described with reference to
FIGURE 6 and to the idling state 100 shown in and described with reference
to FIGURE 11. In the idling state 121, the CPU 13 is avvaiting a command.
Wien a comand It 8 bypdss valiadehninto beeenalyatsids instead adgh tnaped boadetyaoent ry

522? : gzdlnﬁwé aaiﬁﬁlﬁnﬁ%ﬁ?i@t Eﬁdgﬁg‘itd%a%% 1 Rey s Bwiner el desvos oxéaz?&t,ﬁ
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managegreningdeeM2Ndnd tig r‘é@'d?ef‘érdﬁépeéw @aldae vaIQBEDACOT B trdye 5adi L ADGhet ep
122 are added to the list of trap data stored in the nenory 16. Then, the
CPU 13 resamestime,tthe diiplay 15t displapd .a Wessagleeiraddatingrihaf the reRUi t&min
30 the editing step 122 is cancelled, the CPU 13 returns directI% to the
idling oBasges étsimpdgi trasuthe bitagr inspeictionhand eyl yatiewaoda G bather, in

the idlin tate 121, a co nd,.to injtiate any data processing is given
t hr ough tﬁ@'svﬁa‘f‘épéﬁtt";’@/ @ch\{%\‘\ati@? m @9-13 enters in a data processing

managenent 1t eminEgr 1P anEarsheClial % AlahBh oh AR e doRREteE, o
124, ¢y cogRaneldigagh ﬂﬁetd;}fp%gmém@ mttﬁe%}bbge’fffén g%dé%gaﬁ%ttthgtv e CPU

13 returns to the 1dfing state 121. For trans etalle ata of
traps i ncbhdditog bieheevetubtedadaddc O antoragtioziny initateso thiee inspecttsrenangyst em
2, a command is given to the CPU 13 through the data entry section 18, so
that the eralugdiodnioértbei nakveaddr anspetificadystiep QARY. 18 npratkicesanibmation ng
step 125, the CPU 13 transmt ata of the newy added nanagenent item

t oget her #Rtdh andetearpenaliuce éafaa?@rm tth@ Jae agU teHRe Haka arBRasije Memt Btefrhe

For m of -t APDo Ak bEhssRet aak BTEUT A ?%ﬁeﬁ?é*ﬁ?%@"ﬁé%%mlrﬁ@agaﬁma”t e
CPU 1 i kb 121 CPU
21 ont By & 1 V2N 1isBBalPh A SRR prddtals HRREHARE The BRI 10l rom

the inspeghdogurdace eumipeaaiues &0ty dypasd valles1 imehfili@hennisess 300, t he
itemrenewal step 113 vF\)hllee it adds ?Ee managenent item agdrged in ‘?he

i nspect i o handbeatid e velnarsd sempelatuoetae rdidpiayedhand temporatikydstoaed.in Af t er
t hat, thetgynezr%o{ye%éj.r ns to the
After the judgment step 300, the CPU 13 automatically returns to the
20 idling state 100 and becomes ready for the next valve inspection and
evaluation. Accordingly, if another bypass valve 51 should be inspected
and evaluated, the probe 11 is urged against the valve surface, and the
same procedure is repeated. On the other hand, if an operator wants to
inspect and evaluate a trap 41, he presses the “ENT" key once, so that CPU
25 13 shifts from the valve inspection and evaluation mode M30 to the trap
inspection and evaluation mode M20.
As described above, in the manual switching mode, by pressing the
‘ENT" key when the CPU 13 is in the idling state 100, the inspection and
evaluation mode of the CPU 13 can be switched between the trap inspection

30 and evaluation mode M20 and the valve inspection and evaluation mode



idling state 111, and repeats the previously stated operation. As described
above, the inspection and eval uation system 1 and the 25 nanagenent system
2 are conpatible with respect to data. Jfhe CPUs 21 and 13 have been

descri bed as operating in the manner shown in the state transition di agrans
of FIGURES 19 and 20, but they can be arranged to operate in different
ways. The nunber of managenent itens to be added is not limted to one, 30
but two oM3foreln other wardshdndieemanuaBswilcbinglimara,cunlees ghes&NT" key

i nvention, a piping diagramshow ng,locations where respective {raps are
di sposed tsaﬁr&as%ré’é‘le@ g}ea\rﬁrﬁbrﬂv&{ Fh‘é”élitgﬁl'gij“QSSt@& t1r9@rnt§ﬁatﬂ§rﬁ>@ﬁ2'°§y%@ m 2.
By rel ati
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oper atgs 4N drdevalQks e ng manner in accordance with the drawi ng program 10
The CPU 21 displays a picture |ike the one shown in FIGJURE 21 on the

di splay 23. A Howevaa| i onde3td dltermktslyt beajiate woebEinationsataf trap 4 1aand ri ght
regions 31 and 32. The vertical |ine 30 can be freely noved leftward or

ri ght war dbppass alved br e inspectian tatdl ey@iuation dnede bist ason altesnaiedy ons

31 d 32 b h d.,, 15 I n the dj.spl i 31, t t
nunber s 38WIahgd phPRHEEN he iran MeBegHan and novalUatian maskoMZt and ghe - o1
di spl aye Y 1%, N d, i Jd ca ugthy &N LN
order 11 oiatRe MSRERIRE apl-cPafaMsny it ML LY ptELHnGntnL BN TUREY &

smal | ¢+i z i i r insigl I } of the respective tra
nurrbe‘P'zi 3§qntp(ﬁgrb%ﬁﬁ%§p§2@ihvlg ?ggﬁsﬂgﬂbﬁeﬁshggtﬂ%@drrespondi ng to traps P
of the trap numygbsdingty,ofgrbaltéanteRl imspyrdingl ahdae ealkdiatings éépen4t hend i ght
edge of the display region 31. The arrow buttons 31 a and 31 b are used to

scrol | thbypass wadvés Stihdheiprevipusipgtated3 automatiadswitemingomode isr 1oed
buttons 31 a and 25 31 b, a scroll box 31 c is disposed on the ri?ht edge
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t han 38félngved ORprédsiages ds'spgypyed. The icons 36-40 indicate that traps
are disposed at | ocations in the actual piping systemcorresponding to
their | ocati onWbhentthe GPEpl dyiededitpi mperditadndire Manuabswitwhikhovéde it he
traps corresponding to the respective icons 36-40, trap nunbers are

di spl ayedc8npg hanged tedhecayiomaliteswhching madshwhes- e "N kayeand

eopet L SR A S R RATEREC BB AR .
0,150 ARyl RRMNCSiAog. AU b hpcPopIanyge e

the.nynbers di s e region 3
positions b'e@ntﬁ?arﬂgfbd‘mﬁé Satﬁbﬁldt%”@v#ﬁdhln@omd@éa@ﬂﬁsplé &dp dwmrcmﬁlapgm"

and "00100" displayed in the display region 31 are dispYayed as "1" an
"100", redfectively. The respective icons 34 and the icons 36-40 are |inked
or associated with the detailed data shown in FIGJRE 13. The cursor_23a is

noved onto 15 dh&hetild he neledsthatnig the autematie switehisg madecof He CPU

doubl e-cli,gked) . .,Then, .t he detail ed data, of the ap,correspondi ng to the
doubl e-cl i@szaz’i bfoa‘% sEféih K&y iSuRressednuhep Py@anE? iHD @‘Qn@q'ﬂgnﬁt,a?%
di spl wi,Rdo ke, n i 1,$~104 5l t
di spl 2§®6Tﬁ@égg%b§§|%%§& g@ggmnl @ogks%llal 9§§W@°@é€$§g§§gi«‘wﬁe@§?or mat
in the di $ipdosctindang 2QvaRatfnCURBd82 M0 armnexaiie! &y 4198 Ulihé pectidPmand
doubl e-clicKing the icon 36

evaluation mode M30.

Let it be assumed that the CPU 13 is in the automatic switching mode
and that the inspection and evaluation mode in which the CPU 13 is in is

30 the trap inspection and evaluation mode M20, Also assume that a trap 41



whi ch di splays, in the wi ndow 45, the detailed data of the trap with the
trap managenent nunber "1" corresponding to the icon 36. In the display

wi ndow 45, the contents of data in box 45a can be changed. The cursor 23a
is nmoved onto a desired data box 45a and 25 clicked, the clicked data is
renewabl e. The keys on the keyboard and the nouse are used to renew the
data in the data box 45a. As described previously, the detailed data

i ncl udes ishiérst tevaludtedul t FirsF1tFeRErobs) 11 hoprewsedegaindgthatsurfadenef ted a in
"Evaluation” in the list shown in FIGURE 14. The CPU 21 reflects the Result
of judgnemeusingtofettsd tapdilayand, twclCRl theroceeds uith Ibesmeasuréreent spl ay

i 32, F 39 l e, h in FIGURE 21, the i f t
i Th the $teRp2PRre Therldament sigp S O hecliAadgHERELPBSENT SYOHAHOT n ¢ he
I "Resyl t,' "Fail ed" di spl d,i diff t f 1 h
s neoeci 2R o, FRpal i SBBlANEE M P! ™ e TSR
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shaded I 3ePeattonesfahed 65 PR (7Psis, dof Sovaive” ihpetRRL e 21
shown in & 4HiOR 6@ MIT an@freturis I6RABAHRNG REgReNgENt di splays, nanely, a
pi pi ng di agram di splay 46 showing only the piping diagram 35 and a main
di spl ay 47 shoWheg, ithenGPot Hér ist heady Her 10speqtinty atidagrvaluadmg & bipasse nain
pi cture 47 superinposed on the display 46 &see FI GURE 23). Any desired
pi pi ng divvarhbi ctTbrerobe hhys peegsedagamsbiharsaunfans abthe housing ahshe
h t ' th k d of the d t ti 2. 15
oone 56 T T So AR SRe Aot FEILASo el R eheb a5 o
e, ing. displ i : j =
cXanmie 609 | iarEnC B! 20 RGOS AR A el Mg
on the rigRD $bdanshedtify I fPeSIAIUaAGOMT Wihed STie TAREe RifodiAgaatk | nt o
the display region 32, the icons are eénlarged as the icons 20 36-40 wth

trap ﬁan?m@gmntmmipewo,dtlmom{m 3bshifle thehe empeitspestionoasd eMaduaticp! ay
wi ndow 45 di spl ayed when one of the icons 34 and 36-40 is double-clicked is
al so di spmagedidn anteraturns to theuidding7zstaked 0pr eparing the picture shown in

FI GURE 21, f )| desired pi pipg di 35 ired A
No. 001 11 t heThuBLDr theodsomalianpMaFh g Mete. tewePbn 1onaummalrains, -
whi | tS i ' h f i El 4 h
vet ol 4"l HEKH o IREPeg ) Pk RetloB RoRkTTTEB and Ind

i on 31, j ; i f ' in th
i ont i sepgelhTahd S0t inodBoa0nHEF L HerRITySne opEEan ¥nd L ' of
"000001" éesluation) in ithedpBagemod@. antheredoredwhenatifeautethdtizc switehimp t he

pi ping diagram 35 as indicated by 40 .

mode is used for alternately inspecting and evaluating pairs of a trap and a
bypass valve, there is no need for manually switching the switching mode
20 alternately. As described above, if, in the automatic switching mode, it
becomes necessary to successively evaluate two traps 41 or two valves 51,
the “ENT" key is pressed when the CPU 13 is in the idling state 100, which

can switch the inspection and evaluation mode from one mode to the other.
In the above-described example, the inspection and evaluation mode
25 is switched from one to the other each time one trap or valve is evaluated.
For example, each time two or more traps 41 or valves 51 are evaluated,
the inspection and evaluation mode can be switched from, or to, the trap
inspection and evaluation mode M20 to, or from, the valve inspection and
evaluation mode M30. The number of devices to be evaluated each time

30 may be changed.



a broken Iine arrow in FIGURE 24. The | ocation corresponds to the actual

| ocation in the piping systemwhere the trap No. 1 is disposed. This
results in the picture shown in FIGUREZ35 in which the icon 36 (34J for the
desired trap No. 1 is displayed at the desired |ocation. Wien the icon 34 5
for the trap No. 1 is noved to the display region 32, the icons and trap
nunbers |l ower in order are shitted upward as indicated by an arrow 31d in
FI GURE 25. In kn sihe | aZbovexdescribetie exampde 3401lyr thbae bypags halveng51 hés
managenent nunbers "2", "3", "5" and "6" are dragged and dropped to 10
desired |@®waltiatad inaccreddgn withathgyvahesmspastion andLvaluabanlRregramt he

dieplay shotydn G 2y e SR 2R aREIALeS LD P e Se MR N,
D, P19 9 SR AEnie) v Pl SRARNA0 ShsddidBRG TR PR 1, B

W ndow 45 W t hvﬂférﬁglhéfbésﬁr% ﬁ?é%bcti/é% SRVl attd FFdrhebd el Res CBUCR 1as

transits anong an 1dling state ) a piplng diagramdraw ng step 56) an

i con novitegpst @pdShalaesiet kavedbdaha coingribted, ndhet epvabBationl residts asnewal
step 59. 20 First, the CPU 21 enters in the idling step 55 to await a
command firensteitediaioa that management 3gstemm 2r by conmectsngpethe sswipment

sel ected by operating the data entry section 22, nanely, by operrating the
mouse or Ivaépgcaﬁnta@g k%\gpﬁaatlan S¥Riebuflt @ the Gahadamans systemmhie byhdor

dr awi f the pipi j 5 35 .s. qi jth th keys, which

a9 RS B il S et D, ne Touseor evsy v ch

gg’ bamdes' red pi Qb:ﬂﬂnaqw‘%r @e%E’tHrﬁquﬁWB délaté}ﬂrﬁ%eﬁbnafs ?&'gh"? ¢pyH $IRE
y neans of the nouse a Keys. e nouse or keys are use o notity the

CPU 21 \Ah'mntﬁéﬂﬁusgie@winga@d elvafudtidt BYst@inhQr @®Mrahsfer henelgluatdonTredltst he
CPU 21 returns 30 to the idling step” 55. 41 Thereafter, as indicated by

t he brokeand, irerespavsd bo A, GURECPY, trandéavisrthe eealuadidn sesdiseviaetheamD
dragged in the idl ir&% step 55. Wien the dragging of the icon 34 is
i ni tiat edseatiph thandthencable 2 ke dhe managemem\s¥sde®t&p 57. In the step 57,

I Y N AR RN M Ty R
21t Ml ORI SR RO o Shov

doubl e-cl i ckedjpt e i d ial 1 i i tep
58. In the det jarl] l@?tgg?j%i sgf‘g?/'iﬁﬁgps%? 5?@??%31{%? %aﬁ?ggﬁﬁgwgg?gi | ed

data of tthe tevabuatdsn esalitdi ngThe évaluatibectesdilisc ane 3énEoded tinéo nBibyty 24,
and, at the sanme tine, displays the display w ndow 45 on the screen as
shown i n deciorst 2dataThdocrexampiespl ayis additioal | vd the aievetuatiam resulhi s

top 5b | RIPYBAANARHA P RBRdOoPS ﬁﬁaés“f?fsrle%hﬁne@%ﬁ%ih?? b pURAeT,
the. At soft o 40, Ay it dramodbl, e R 0 O Balt EFRPERIEDE %1 e

di spl ay wdo icAtidgke TR t U §ivet O a I
top 55, AP ot MG GC NG TOpBra el Rfedil Pigsdiiel B1e' rpadartel

di spl ayi n(Ptibetyjetiee et ad@hre madatd 3@ sey Originak€aup) descbed satey, éfee

characters and backgrounag, so that it is indicated that the data in the box
45a can be rendheddatenshownhin MGYRDIM X iy data ©f opree dta t Acsordinghewl dat a,

and the data jn the selected box 45a is renewed accordingly. Then, the CPU
21 returnteh ol/@RE REaiiNePeSdyA dP%'I“é’;‘?‘ﬁg (gqt@p afg thgs 't)é@sctlr?B%daé%ove,

accorging_ to t L0V i itod ) 0. qr it] rel ati onship
a_m)ngéjq raﬁgg%ﬁ‘?g?\félg_tg%isﬁﬂgg 'ha% graﬁfe Y%@qt%&%il%ﬁ@gzp%?v %@%g t he pi ping
di agram 35 a”dlﬁ*ﬁG@RES@Ptﬁé”co‘éﬁ!’s P! g dlicBARPd “@YBt andO CRMNGPe | CONS
for defective traps are displayed in a different way from
known control codes for use in digital data communications protocols, and
denote “start of transmission”, “check sum”, “end of transmission” and
“carriage return”, respectively.

30 Examples of the evaluation results provided by the inspection and



42 icons for "good" traps, it is also easy to identify such defective
traps. Furthernore, since any piping diagramcan be drawn freely and since
icons can be freely noved and disposed gf any l|ocations on the piping
diagram a variety of piping systens can be handled. 5 In the

above-descri bed exanple, a piping diagramis drawn on the display screen,
but the plan of a plant may be drawn and icons for traps nmay be di sposed on

such pl aneva#luadonayistehyl apé asfodowsf ormation, e.g. photos, of respective
traps may be stored as gart of detailed data of the respective traps in the
nmenory 24, andThBedngpeciben @ndpevalugonrsystemt 1 on itsr CPY d34pdgaaywheiher

di spl ayed together with detail ed data. The enent stem 2. of the

o obont ot i HiBrents B sieaBa 4aKad8 ching THE At egerne L4sareandh d be
i nspect ed val d 1N i n ual io to

pr oei de tlr%%rl}%ggt e'?&tg E%typ hggﬂﬂ ﬁ%ﬁwﬁgaﬁkﬁgsm‘%ﬂ f'Snnq ?@&ﬁ@ %%’n% t he
det ai lged fast Iy AR eqLi ¥ Anl men jN des a
frap ihepiapfapiof BIAMIETH dRpIAARE on' tne (WsPRAAATI DeBeRLIATdr Y
operates iiggide dfoitean r18aKkage desk MRARCEBIAIAG' Vil Hisohey NGMAOSIRINbIgH 00" am
The CPU 21 tirst displays a picture |ike the one shown 1n FIGURE 27 on the
screen of “ltdak/Medpimy @@3'LeBkiSmailttiardispkayedetdrta larjeesteamadpakage deap0

i nspected and eval uated. The picture includes six w ndows 81-86 arranged in
two rows HAO ek thel amedintolestaaie rlepkage vargRmasmediumsstean Igakage tne

3 Sp1 et B Sy 0 o BEATEATH, 0T G GRREBn LR, s

pl & .

nanbethd lilkabB 4 LSRRGt heamBull BF S5 Sam eaRage 76 SHATPIEDEERTeR o2 o)
for the affeq Quﬁﬁﬁgied' QRA{ trapid afdealhRst iRUAAOMOPErathee MIHES bSdiﬁgisé%%‘ﬂ to

r
mark the box w check, ich indicates that the area "001" been

sel ect ed. “Blockethais qrieemr en bty 3i@phay stl ectiéddraiabgadof céfdéhsate tihie
upper left corner of the window 81, a word "Area"” 81 c indicating that the
wi ndow i singemplete,ssbethatogsondadsate stayspnayfedl thaph whichedrctrnsesl thie

A
e
removed byapl foChbNHspEGelPEKE EVANIRBIAE A M téhBrARIE! Bahgare

j I
di sposed at t%e top and bottom ends of the ri gIEt edge aggﬁ§ e %?de’se{]ecti on
wi ndow 81iff tire $empleratuge tiseodissdé ayie lprevet hiempdratviendanmg&1lthdisylsegmot t he

two buttons are pressed, the display scrolls upward or downward, so that
t hat part deteatpeltdesgl aguses ;@ meesageaof “Fail Adjust” to be displayed. |f
nothing is judged wrong in the traps, a display of “Good" is displayed.

20 An experienced operator may locate from his experience where in the
trap steam is leaking, from a trap body, a trap lid, a gasket or some other
part. The inspection and evaluation system 1 according to the illustrated
embodiment is arranged such that in addition to the evaluation results,
information relating to the location where steam is leaking can be manually

25 entered through the data entry section 18. If steam is leaking through the
trap body, a display of “Leak/Body" is displayed, and if steam is leaking due
to malfunctioning of a gasket, a message of “Leak/Gasket" is displayed.

For traps which have not inspected yet or for traps which are not
operating, information representing it can be manually input in place of

30 inspection results, and a message “Not Inspected Yet" or “Not in Service" is



nunber "006", which is not currently seen appears in the w ndow 81. A
scroll box 81g in a scroll bar extendi ng between the two arrow buttons
nmoves upward or downward as the displayyjs scrolled. The scroll box 81g 15
can be al so used to scroll the display by noving the cursor 23a to the
scroll box 81g and draggi ng up or down. The m ddle wi ndow 82 in the upper
row is an application selection w ndow for selecting the application of
traps to displaygdected. In the wi ndow 82, plural applications of traps are
di spl ayed, including "C-Dryer" 20 gf or drying cylinders), "Drip"_ (for main
pi pi ng), "Heat ASEhQWRIN ﬁééﬂ% T dbaenanagement Systemr inchedesangPpi d1.ng)

S ar 8 G TR0 o RS Cef el o Boadh e e
Shown i n fOMMEERAReA g BB . Y diilal AL E0 BRI rab fupg U & MigiGon,
8l. Fg eé@mledishfeag@ RRBNYE§924 TAuBid BIROMIENH HORRIN B8d SNSH/ON%ir&yifRi N

pi pi ng system a ing pipi'ng system” and a processing pipling systemare

to be inspect dd,tecinecf bamar&ztthdimanagdm@mttsfyetémgmtméy de pfovidedmyer”,

"Drip", "Heating" and "Process" are marked. To nake the selection
ef f ecti vefortgx@nnue, axpersonahcamgutént h a 30 check mark. 44 The wi ndow 83
is for steamp

i i pi t to bei ted and
cval vat od ar e’ JBBaMaRaNC GHBrs dNarap aptailed (data Ohel SaRRsIMES BaPS.

i ncl udi e "0-50" t |ess than 0 psi but less th
50 pei ), PetAlie R, Buetudfe Yot ‘el falh s 2hrind intBaliodaknstase

i),10 15 N S U ls i t ,
P5ob. Who-Paiitlar RaRrS Hispaeb ipRe diaft o RipnimbBHl § M migal ndid |
">600" (pmenufiactusér, 689 papplivatiingher ) uséSi BEetiidiet@pnf hgwtahoNp¥sstbe
wi ndow 83, too, is simlar to that of the window 81, its detailed

descri pti (@perational grassurehuand lhe smiarityeot eash drap.at Taehmd nedryt M adsel of a

reference 10 nuneral "83" for simlar itenms. If traps used in a piping
syst em ha%tofigs Aheteinm pranagene s progsamofospiropiding arstumstic eperations on

Tocnor - 868 AV Ena SAEC St IR faa sRectich Bhdetvatafion Stem ne

| . ! 15 . . . . e

cvar (4 ooldiayserir tatadialthe Ylanf and dekBellile HrabSPe Ttk dghaGREENES 2"
| , n n » n n H th

o et yP gk 1S beoviagdfot e M7 Hom 4 febctd melil (ot [sHeam)Tont s

mont hs) , " 83j7- 48" fl¢Xibtan tisic; t - seardn disot hs tmadreticy- eipeht aToDDERDMN

"49- 60" (fromfort¥_-ni ne nonths to sixty 20 nonths). If traps which have
been usedMegnetd-gpticabisice a P¥Bsantharpapss tgpar are to be inspected, the

Conit ot on Rt Rinb8 nhentit g B AlBRoTeRE"d Mowamnings
of c1aTy o EiEl A s, BBofidd GhtGion 3He 1Q°CRAME A€ 1b R, CED 2 DGR, dhehc, T
for prioréforedritiifpgie mo% A4 apy Heh Reorif Ft%iéef’ro)ni mn%hngpp’gﬂgﬁ%@é,

i
di spl ays, for exanple, "MInportant™ (nost i[Thportant), np
(rel ativegyaluationt system ‘IGentireiembAuz4, tHenCPURY)arramges Haed hntrttaps

(inmportant only in winter, for exanple). For inspecting the nost inportant
traps, reWhiQh/gByeibﬁﬁj‘r akeadyrdpse il tzi@ rgemernlandr data frome thésysteroxks 85b
on the Tignt 3i%fkethe 'one BrowaTh FIGURE 13. In the list, the respective data
25 are re-arranged on the basis of the area numbers and the trap numbers.
The CPU 21 provides arithmetic operations on and analyzes the data stored
in the memory 24 in accordance with the management program, to compute
the number of defective traps, the percent defective, the loss caused by
steam leakage from the defective traps, etc. The analysis may be

30 displayed on the display 23, stored in the memory and/or output to



45 "I nmportant” and "Ceneral " are marked. Since the configuration of the
display window 85 is simlar to that of the window 81, no nore description
about it is nade, but the sane letters gre attached to the end of the
reference nuneral "85". 5 The rightnost window 86 in the lower rowis for
selecting trap types. The wi ndow 86 may contain displays of, for exanple,
"BUCKET" (bucket-type traps), "D SC' (disc-type traps), "FLOAT" (float-type
traps), "peiEiDal @bbaratustatnot shaws), swwhdas EEMmteADI.
(tenperature-adjustable traps). For iInspecting and eval uating bucket-type
traps, disc-typeomrifgsanalyars of libe ataanadedyy thhe abaragempst sydtentteck
boxes 86b in front of " BUCKI]:_T", "Dl SC a@g} "THERMO' are mar kedf .as shown.
However, P9rSOReOPETaiftd thePlanafpncgraspinde PRerativtistaies and effictancivpe” is
not marked, .tr. f, any .types are suhjected to selection. The .

cont  gur o0t SHGRTdr AP 2B AT, 8 CAT Tl ek B, Sbich Wikleragieow a1,
and, tger . Nno, 5 ’ ription jt LS. 0l 7 ut

Ietteﬁss aféc éﬁp%ch%% trgplta%g en o?ﬁ@’hen?@%géreéhceb%nuneérlczllrllevgﬁ'q&dlﬁpgr%@

sel ecti ngma@fteh8fAcé 08MRe iptahthgnd e&RRCt i ve wi ndows 81-86, a button 87
identified as "Sel ect" disposed on the right-hand side edge of the screen
is pressed by kthatngiatdqefdraposh@thl be jutgethaef8dtivmdrokhicki tngps sho2dd | ef t

button on the nouse. Then) the CPU 21 searches the detailed data of traps
i ncl udi ngbe Hepairedown replaceduray 1diffesrframoserseat 9 paArsan Mdwx rens phantshe
itens set_in the resgective w_ndows, 1-?.6. Eﬁr9 e arrﬁl e, V\/nea t he "Zfel ct"
button 87FP5eBABRIRICYRR WhENS milﬁﬁea NG UQE AR 1 aEVE[FECHECL t he
CPU sear. f j.C i r sed
eyt naB AT kit MRt deRlfactaRét b0, 4 Wi B wbRan B pyBlbL e

i ping syste it S m e Il b N er r Bi ut
Foalergt hgﬁ 3ggeegsi !Eh%dﬁe E)Igé;n O%E'.Zgﬁ’?l%r E%f\h/\g"e\?‘lgvrmﬁ hgn%r pI@%@s, ng asreg'
classifieﬁipa@rdimrgalg; oneppe tsant fay, el atnotkey maypaot, anait ¢ jidgelidedestive I T a
button 88 identified as "Cancel” below the "Sel ect” button 87 is 30 pressed
i nst ead ofhosigetragel foctwhisht thenaspunt f steanpieakape ihenedigpl ay somall, 46 t he

picture of FIGJRE 27, [f a button 89 | ahel ed as, "None' A di sposed bel ow t he
"Cancel " M@yt want to prdaethem A9 opgg Wuech raguiradgealing or saplaseqientnat

"Nond® bupEealy | deprortBla’ ol ncl R ers, 4rf ANIET ForedtRY o,
and 86b Afeh d(gpr?pa%g;ga ShBﬁfQFE@rs“eifinpl%fm g¢s21 is conpleted, the CPU

21 changes 'the disp to one e the“display shown in

FI GURE28. Thi spiTgigiceitenth wddting hran bepreatiedshPthe. mangdernent 69O "2 of
of t hetrapsto bei nspected, and thearea nunbers of the areas

sel ect ed( theepreseninbgention.’ 00fhe iGPU 124 of the manageesrinpystem 2ho pérate s
searched for, using the display of FIGURE 27. The picture of FIGURE 28 is
used to dbtByenfolOWIRg roaRRer '@faWﬁHﬁ@&%‘ dhthothe Rangagemend Progea8. The

i i ncl udes. di spl. 1.nd d d. hori |1
i a0 calhiogt b oY AL ababRions 4Bl 79T 66 118 dfe theps
found ar eciusph aes b8 dichey o35 18R g5AR SRR BtFe Bie

in
downward 1'n ‘an i ncreasi ng I"'e'st nunber being di sposed

upper nost F|GURENE 4, ef Usiiganhef pragie,t aAPoPerEISF .cdnhehdbsd andbestePhide of
the area in which that trap is disposed is displayed. Furthernore, on the

| eft si dewbich butluatien Hemsergspastivedna@sishbald meed iGrdeager tegmesebe i ng
the type of that trap is displayed. The display. in the window 91 can be
scrol i ed, judgiesgdefechiveput A dhickoarrgwadia displayed ia the ipperdelt partioniis &
siml 1 sho in FIGURE 27. If it is

manner as. described for the,w ndow 8
Gest 121 1 BUTSGEOBRICT R DRdsesmAYSA SR SheE Y & Bobe:
Squares 61 are displayed in front of respective evaluation items,
such as “Blowing”", “Leak/Large”, “Leak/Medium”, “Leak/Small®, “Blocked”,
‘Low Temp", “Fail Adjust’, “Leak/Body" and “Leak/Gasket’. If traps
evaluated as any one of these items should be deemed defective, a check

30 mark is attached in the square 61 before an appropriate item. In addition,



25 first, the cursor 23a is noved to the area nunber 91 b on the left side
of the nunber "00005", and the nouse button is clicked. It causes the
reversal of the display of the area numger, by which one can know that the
trap having a trap nunber of "00005" has been sel ected. Then, the cursor
23a is noved onto the uppernost one 93 of four 30 arrow buttons 93-96

di spl ayed in the space between the wi ndows 91 and 92, 47 and the button

93, whi chthesmdinageheghtrsysemal ds drsamgeassadhdhatlancégeratosicag ddwehiwose, as
shown in FIGURE 29. This causes the trap nunber "00005", the associ ated

ar ea nunbker opoljudgarentt ilemaveich axardbe cahosen by markéeg ftheraquase| gforev ndow
91 to the rig,ht W n pdgv 92. At the sanme tine, in the 5 window 91, |arger
trap numbB¥esdigpla¥apl chusto0t C98en di spl ayed bel ow the rmoved trap number

"00005", and their | at I b djc 9lapare. shifted
upward, as ind?@étsggﬁﬁqgﬁ 'ﬁ%ﬁ%@\?@?ﬁpgﬁ&ﬁ@%@%@ EC’Tﬁr@sgienéi @i‘i’ffﬁw o ected
Traps gl" A i gl t hey: Fi tra I ed is
one. 1% Tﬁg%s/egﬁéng?&ﬁe]ésj%}ﬁnu%%?sé}felggﬁeﬁ@tdbrgpea ﬁllﬁi@feﬁgvy@ggp@r@%‘gﬁﬂ] t he
wi ndow 9lwith 4 hedRiy atbvonglene SurkoeRSat &M prebsipl thesidft Sidebattdnsen ay as
exenplified in FIGURE 30. In the display wi ndow 92, the trap nunbers 91 a,
t heir arethenmolises 91 b and their icons 91 ¢ are displayed, being arranged
vertically dowmward in the selected order. The nunber of 15 selected traps,
e.g. "18", is diheppigjee by FIG4IREH shpwssaisetlinghlorviudgbng dheifollawingnpt v .
When t he {}unber

tOf trap numbers 91a, a{ﬁea nun‘gm 91& and icons 9{1it c_whi ch
have beent'ABSedelestiye: HEARE dAMyWRIChGSIEaB I5e 89sBloWInG taRs) A13Py

th ' d . ) : - j t h d
and dSanadea SRR EHE s’ Rof B RGTRRL s AT 18 2 PRSP g AR e he
i ght ed i i j ;

028 and SO AT e BBSY) (Feps s e bocked Blocked RapslrurPedY MaLE S,
downwar d. tHgntémperdtoes ivtod, lowhébowt Tempemtumnderps)etepsafalling tocadjuist t he
display in the window 91, the arrow buttons 91 d and 25 91 a and the scroll
box 91 f tampetatuteal(Fgil didjapotrapsy.risaps having aehodythrosighhwhish steamn is n

detail in FIlGUJ 30, if it is desired to change the order of,6 arrangenent of
the trap WREL%W@%’YV\W%WQ ,tfﬁnfehélﬁ&"@o? gBsLet §hfr%k9@dWBtPﬂ ﬁ@agmé%l

Pl RS (LRI 2" of Lhe, LuaP Lo be moved: Then. the
o ontonor rowl RS AHEL e ML MR R Rt GNP NEI st Attt
managenenhoninbesctdd ardps, mavid Yy dvisichdevevwabe. béimgt hissdnalierdinafter der
of the selected traps and, hence, the order of inspection of the selected
traps canreferiethiges. net-miserdasviraps angnobe tadegorpsd ias deéectivedtneps2, the
rap to bEOF HBYETPRRRN Harhe Natt SBecti! oFelt HorriRin$ASHeAciaas abd ch-
Cause‘foth'i‘}\lot in Service” for not-in-service traps are displayed with squares 62
before them. If the square 62 before “Not-Inspected-Yet" or
‘Not-in-Service” is marked with a check mark, non-inspected traps or
not-in-service traps are judged defective,
In order to cancel the setting, the cursor 23a is moved to the marked
25 square in front of a desired item, and the left button on the mouse is
clicked.
After checking the judgment items for judging defective traps, the
cursor 23a is moved to click a button 63, “OK", in the upper right portion of
the screen. Then, the CPU 21 treats only those traps which fall in the

30 categories marked with a check, and treats those traps which fall in the



reversal of the display of the area nunber. After that, the button 94 with
a leftward oriented arrow on it displayed in the area between the w ndows
91 10 and 92 is pressed. This causes t managenent nunber 91 of the trap
to be renoved fromthe list in the wndow 92, its area nunber 91 b and its
icon 91c are noved back into the display wi ndow 91. Thus, the selection of
the desired trap is cancelled. If the nessages displayed in the w ndow 91
shoul d beumparkedi cdtegbties s gosbbanonmatitrap32 al |l at once, rather than one
by one, a button 95 with two rightward oriented arrows displayed in the
area between theewievabiadioon easdlis2 shown esseli|GUREh13awses analyzat to

displays {n the window, 91 to be noved,into, the wi ndow 92 at once., If it is
desired t‘irﬁgﬁmete whdeh 41aps Arq ROodi AR WIishHEape @b dipfestiveacserdingploay

i nd 9 - . 6, i : ' d o]
n oo b BB IR oA G140l A 3h BT ©

et ' A i b . k s o . i d
por 11 an_ aenie Ty RER - rELE8h Patha o RHR AR AL TORO 05 e Y 5
CPU 21 opgy afFgi$ AdJuSEVEn®thetPde hiaRtng astthp Mimb&E of 0000 RNEQERAted g he
menory 24, whereby the order of inspecting the traps by the inspection and

eval uat i dheakstangel dare jlelgednindd defectivieut t Blowavewn the "t dlaving trapessed
i nstead of the button 99, the CPU 21 stops the inspection order

det er ni nalimhersooty tA0Q0E aardngORBAL’ skyaH atad FiasREs ak Magiums, andut t on

80 with , 49 i neli cation of "All" sh i n,Fl 7 b d t

sel ect (i ,L@,akzgfglraﬂﬂl) F%de%trt]'ﬂgiyd&rgi JluégeggfgadO%AftSﬁmBEgiéi RuResABS Nean be
| d US he. di i . ' f

the: ) AeoPoldii FoR st dodlceRe Mos388eth fofar yiyfld A€, RO BREE" ©

i nspecti ogakagebe expressed in the formof the flow chart shown in FI GURE
31, First, vaFious conditions for searching for traps to be selected are

determ ned in Ifhe bottione8d debeledbde fiautth in ¢herdisplayt ohdwBSURE |IGUR Bt 6pisS2) ,
Then, the "Select"” button 87 is pressed to nake the CPU 21 search detailed
10 data opressedsobgticiked the defld 3t @udamiaticaHy sefsostandardariiediang kor t he

Wih a f ISR in dNBvDaratiE, HieetPib AT A% BEih et MegkipIiEe SGes 61
o9 LB, b SR RIRR" kB LMl B B 5
57, 2 e SP Tep L ERCR N, BlghlsafophefLeOCIRISEYS FieAzal f)
the answefraps tiadJall inhthecBEaRdgeries aes tredte@mast defective traps.
When an operator presses or clicks a button 65 labeled “Cancel”, the
display on the screen is cancelled.
20 If a button 66 labeled “Help” is clicked, a help display containing
explanations about the displayed items are given.
The operation of the CPU 21 for setting the judgment criteria and
providing arithmetic operations on and analysis of data according to the
criteria is shown in FIGURE 16.
25 The CPU 21 first enters in an idling state 101, in which the CPU 21
causes a menu to be displayed on the display 23. An operator can set
what kind of operation and analysis should be used.
The operator gives a command through the data entry section 22 to
display the picture shown in FIGURE 14. Then, the CPU 21 shifts to a
30 selecting step 102 and the picture shown in FIGURE 14 is displayed on the



detailed data of all the traps extracted in Step S202, the data i ncl uding
the marked area nunbers) displayed in the area selection wi ndow 81 (Step 20
S206), The extracted data are now to beqsearched in the follow ng step. If
it is found that the check box 81d for "Area"” is not marked (i.e, the
answer is NO, the CPU 21 skips Step S206 to Step S208. In Step S208, the
CPU 21 checks if the check box 82d for "Application"” above the box 82 in

FI GURE 27displaya&ed Inithb seletténk stég 102, e insouse & uséd tbehanseatesiredVES,
the CPU 21 extracts fromthe data from Step S206 or the data from Step
S204, theores af dhe evapsatoan Weimshby Heauppg iaparopisde psesmfkéa squarae 61
application, window 82 are extracted (Step S210). If it is found in Step
S208 thata'?%glzcheck box 82d for "Application” is not marked (i,e. the

212, the cpU AT ARRETFRTONB bCReslfEr? s R BB i tneirdb Bl ¢ ne

box 8% i nfal } k I 1nd a0l b j r ihS he
CPU 2 e%hrea%%tmkﬁhﬂ?%aﬁg TCrF’:)Umn%?\Vee;S g%l%f%ﬁé\?’%';%@lgwf o”r]n \gt@ﬁ) gbéo8
the data @it dritepia avei stored e THed, ithe IDRU Y e e rlinadstatstgam
pressures) marked in the pressure wi ndow 83 shown in FIGURE 27 (Step S214).

The extracted butthis statew whbpean openater wiveessiconmanst &p tBa16PU 21 he
check box 83d is not marked, the CPU 21 skips Step S214 to Stl{e&) S216. In
Step S216threugh dve data edeksection B tonslact poxhmaticrapnerakions ranst analysie"

mar ked (106081, thicCBlmaresnieap anslyz e sler 48¢r adnsther ABAUEH Bt 1 rom

neen 10or 104 laB, fidgertRAEF Bt set AR1EA B2p1dre@in Y FendRAPREED |,

84d i s no{Q3ms @@rié&-@t.thﬁméwehﬁrm“s hhe d%#agédﬁhitm% formSsRowR218 to
21 checks if the c

Step S220. In Step S220, the eck box 85d for

"Priorit yfordgarhpheednaBlB@RENES5 va mdllvav displiay F3 GUR Judgment kesultd imayhe box
85d is marked, i.e. if the answer to the question in Step S220 is YES, the
CPU 21 exbedtzes to raompiie gatcentrdefestive @rd otber tdesickat data.omAtesptis216,

the data 20 of traps havin riorit rked int Lndow 85 (Ste 222) .
1f, on thén%lﬁ’ﬁb‘ir'rfh ,antall\\ézqegééﬂpb gaomlﬁt@@,ﬂﬁp&ﬂ(% e'.etérmst s&er
IS . the L Step S222 to Step S224. In Step S224, the CPU 21

cheyﬁ)é i f 'Hg%gﬁg%neibx 86d for "Trap Type" displayed above the w ndow 86

in FIGURE 27 1 5 e kerbralifth mutfdye gd aésg?zb}‘sed' f\/{vltszg;hetr?ﬁxcﬁ@ﬂ 21 igrahkefe (1 - e.

if the answer to the question in Step i's e CPU 21 extracts,

fromthe glelleatihgostept €2, G2 CPU 2Meskiditsainto ensEredard2eriterivn dettihgstdp aps
of the tra typeszI marked in the wi ndow 86 (Step S226). Then, the CPU 21
ends the @9 aasddherstagdandpritriq BeerEed previowsiharesieér Hdter, that, the i s

:‘gu&do)l nt E@W%é@ggﬁgtﬁgéﬁé ec?tlhnegcgte%o‘)l(og.m is not marked (i.e. the answer
20 If the “Cancel” button 65 is pressed when the CPU 21 is in the
selecting step 102, the CPU 21 returns directly to the idling state 101.

If the “Help" button 66 is pressed or clicked when the CPU 21 is in
the step 102, the CPU 21 moves to a helping step 106 and causes the help
display to be displayed. If a command to end the help display is applied to

25 the CPU 21 in the helping step 106, the CPU 21 returns to the selecting
step 102,

As described above, in the management system 1 according the
illustrated embodiment of the present invention, criteria for the judgment of
the performance of traps evaluated by the inspection and evaluation system

30 2 can be freely set so that traps can be managed in any manners desired by



51 S226 and ends the searching step S4. Then, the CPU 21 displays the
result of the search nade in Step S4 in the formas shown in Fl GURE 28
(Step S6). The data displayed include tdge trap nanagenent nunbers 91 a, the
area nunbers 91 b and the icons 91c 5 of the traps of which detail ed data
have been extracted in accordance wth flow chart shown in FI GURES 32A and
32B. The extracted data are re-arranged in the manner as described with

r ef er enceplant FuGUREInAB/iduals30 (Step S8), and the re-arranged data are
stored in the nenory 24 (Step S10) to end the managenent program based on

the flow chart Toe AntimEsequesice fyclhedCRy 23 ishrotplimited: ta heaneshowme
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i's condit epam@ld,oon racarya myindpd @ahd oimap ermbeadasitas shoam & IFMGYRENNEr
not described in detail. 20 After that, data is transferred fromthe
managenmen 3sysiTém Derson heunnisgea i partisotareydaoht may watterto 1.addowomee
trap i nspection order is E&obe& in the nenory 16 of the i%spectig,n, an

eval uat i ofaf\ageaient. iteme Karopetendnanagemeanp afntdians ocdeh additional at

| east the trap man 9 ment nunber é tfhe ar ea, nunber s afnd t he trap nodel
nanes.  25MAMEDEMEID 16 TAL LGRS o AEAMPLE  PaReR &t bersohs PR HEYE i on
and | ugL | S 1, e t [ o] e
Mnspelti ofetiRaY S ahly FORPARTC Mares: Hiefniamingl P AR Rl (e
i nspect i opcahEiRY akdlabhen edfbddimprAt 2bf HY tpraedt Wriviantide, i aa@ﬁcheaiaand
eval uation system 1. 30 FI GURE 33 shows a flow chart of the operation of

t he CPU lMmamfagement itens capdx addedfior betéuatanagesyesitem 1. The program

shown in FIGURE 33 is stored in the control programregion 163 in the
nenory 16 of tH&e mpraganentapdogiam uitaledesyat pingdraas fparaddingt Bpeeight r ol
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the di spl ggm et dres adWODES"emteded HRréugp thedelyboant. 178 mspodsepoathdsl. The
CPU 13 calls the correlation data D for the displayed trap nodel_nanme 173
from the toamand.athehdvitli 21 Mispkays3a(gckpesiba)theTioae, shawaphr &l oV RE ges

t he probe gai nst the surface of the housjng of.the first tr not
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t he i nspection and eva on of a traps are Tinish I's checked

(Step S30@artiddlat béarintowsired to hie, gnd<d lish7 reddtaini g itSep | SBH8d i*Sode’,
whi ch neans that there is another trap to be inspected, the CPU 13 displ ays

t he area hName" amlComemeantah reapaghvelyt niNeree” may bed namendldalpeisor of
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been i nspéefegase of explanation, the picture shown in FIGURE 17(a) is a picture
resulting from entering some data of the “User 1" item with respect to
“Code”, “Name” corresponding to the “Code” and “Comments”.

30 For changing the contents of the list 72, the cursor 23a is moved to a



and evaluated) on the display 17 (Step S312). Then) the operation 30
illustrated in FI GURE 33 ends. 53 As descri bed above, according to the
invention, only desired ones of a numbeyy of traps used in a plant can be
sel ected and arranged in a desired order for inspection. Thus, efficient

I nspection and eval uation of traps can be realized. 5 In the inspection and
eval uation system 1, each tinme a trap is inspected and eval uated, the area

nunber 17desitéd dneapf theadéamet bottoner byl 1xiegdhehm ousdelantatiee bidtarf ig he
next trap to be in.sRect ed are displ aged on the displ aI%II 17. Thus, the
oper at or eligkeshsvhighkieswltanincdisptaypok BopictuneeshewpdotEG Bkt 17 (k). t hEh&ane
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Pﬁses Or g §§ A th Bt i rtﬁgsliétoﬁeshﬁ\ﬁﬁeﬁt I UREY1 AL, t MheATe8p BUTRET .

e 15 application or use of traps, the steam pressure, the tine period

traps haVi@lp‘GfFef!ﬂeld@e@an the fFPIfeidOWit_WdGEirbdp@éttaal(\Gh?ar@fctérrs?pmro@Qﬁi fhieagata/pes.
But the conditions need not be limted to those di scussed above. For

exanpl e, entry sgectimael2 ndordheeehyaaditaceuradd, chdngeeior (dedetghspmet ontalchf t r aps
are di sposed, an_ operating condition of the piping systemincluding traps
(e.g. 20 Gala previaurdy papiatiy et Bdd.s conti nuously operated or

[ ' I , . be , d .he b . Al h th
1122; "bed” pr ogtaiis Jisayel the TG0t B 73 4S Ancene awnBEnY 18 e
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the or derwhfchexddsal B E6@PPURDERISFIAPEE RTINS TicthanoRciay! | y, but the

re-arrangenment of data may be done autonmatically on the basis of, for

exanpl e, posit Wineal thel aditings lif pthemdiaga tisecomppeteds shd\@K' huHcBURE 2. For
exanpl e, traps may be arranged automatically in accordance with the
di stance ¢ligknad, hehishtnesutie inchangingihe icoutespopidirg data sa they mewsory 24.

oy et ot AR Sb s Ui e ohe +heRRoEsTatt AL . it
15  contained in this displayed picture are the ones after the changes made
using the display shown in FIGURE 17(b).

If a “Cancel” button 77, instead of the “OK" button 76, is pressed, the
CPU 21 does not provide alterations made in the display of FIGURE 17(b)
to the data, but restores the display of FIGURE 17(a). In this case, the

20 contents of the list 72 remain the same as the previous ones.

The new management item “User 1" prepared by the process using
the displays shown in FIGURES 17(a) and 17(b) is added to the list shown
in FIGURE 13, which results in the list shown in FIGURE 18. Thereafter,
the CPU 21 processes the data in the new item “User 1" as a management

25 item. For example, data in the item “User 1" can be data to be searched
or retrieved.

The list of FIGURE 18 contains items labeled “Processing Data”,
“‘Manufacturer” etc. which are not shown in FIGURE 13. This is because
FIGURES 13 and 18 are different portions of the same list. In addition to

30 the data shown in FIGURES 13 and 18, other data, e.g. heights of the



the trap to be inspected may be announced through a | oudspeaker disposed in
association with the inspection and evaluation system1. 5 The CPU 13 and
21 of the inspection and eval uation sysggem 1 and the managenent system 2
have been described to operate in the manners as represented by the flow
charts shown in FI GURES 33 and 31, respectively. However, they can be
operated in different manners only the sane effects can be obtained. 10 In
t he descriosatioasamplese trapsseemndispesedy eoperating canditions aff $he rpiping
determned indirectly by detecting the tegPerature,of the surface of the

housi ng o$YHtREY wheis. pastiewlar  trapst aee (st@amndicationr ef i whetert the can
be k , At ; Lly i t th h t dat ti k

D o, latnd e e B E A R or, G BB B0 R AR

eval ual | opisbaRrdtp bObAfAl HERileh 85h Hata T SheMRmpAPgYr e Further, if high
exactness IS not required 1rnevaluation, only neasurements of vibrations

may bey used | NTREAH HEHFIHH bf 4RE CPUCLIYE ik AEW M artdgethemMteariage.

The present invention has been described by nmeans of systens ?or i nspecting

and eval uilustrgtediéh teenatatedraisition tdiagam bhowhhia PIGIREL1R0 i nvention may
be equally applied to s§stems for other traps, such as air traps and gas

traps. Further Finshether eBéhe1ianiers poridliag stbateappl,i zad tle dysplagssiron in

i nspectin e ating and, nmanagi ot h devi ces, such as val ves and
rotary mg@qgg. *@Wg 'ﬁ@ﬂrﬁﬁ@%ﬁons@gt‘gg{”@y d not be a personal conputer,
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our e oA MRS SO SR SR SOE PO Bl Bty ShRIEMER PR
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STORED THEREIN 5 CLAIMS What 1s Cained is: 10 1. An equi pnent managenent
syst em codispiayedy:om thet dispday d&i.a Tdwenr yusiagt ther kews ran dher ddta hentey n

detailed data for a plurality of devices formng equi pnrent, the detailed
dat a i ncl S@¢thep iZ?de@&Bt'ﬂBr altesatier Rt/ ot dedelion & aimerhidatacane doae on

Con o hsplsl SES AR EIBLRE A o) So o dat e, 1o retieval
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button 76 is pressed or clicked, resulting in the shift of the CPU 21 to an
item renewal step 113. In the renewal step 113, the detail or data of the
management item, e.g. “User 1", edited in the editing step 112, is renewed,
and, then, the CPU 21 returns to the idling state 111. At the same time,
20 the display shown in FIGURE 17(a) renewed in accordance with the
changes made in the editing step 112 is displayed on the screen.
If a command is given through the data entry section 22 to the CPU
21 in the idling state 111 to initiate any data processing, the CPU 21 moves
into a data processing step 114. In the data processing step 114, the CPU
25 21 modifies the data of respective traps shown in FIGURE 18, with respect
to the management item of which the data has been edited (e.g. added) by
the use of the pictures shown in FIGURES 17(a) and 17(b).
For moving the CPU 21 out of the data processing step 114, a
command is given through the data entry section 22, so that the CPU 21

30 returns to the idling state 111.



a data output section outputting at |east part of the retrieved detailed 20
data, the part including the index. 2. The equi pnent nmanagenent system
according to aim1l further conprisings a data re-arrangi ng section for
re-arranging the detailed data 25 retrieved by the data retrieval section;
the data output section outputting at |east part of the re-arranged
detailed data, including the indexes. 3. The equi pnent nmanagenent system

accordi ng to oheadditidratorthle 8tepshetieil hd| haeeqivipgwnep i1d Saspnpludedsystrem
and the devices are traps of 56 different types disposed the piping
system 4thearangiyinigestepebtfabdatar ooy therinspeeticavand avedwatien systaneihisan

equi pnment nanagenent program which i s executed by a conpujier for managi ng
a plural i i8fedtedev| é\é§°f‘%ﬂﬁi 1 ééﬁi dREgRtion et u?%‘rtr\.n ﬁénﬁg@mﬂ Hr®ogr am

causing the conputer.to executbe: dat:fl retrigval ~con&iiti on setting.

sequence W%Pagfs arflgitas) S35, bendonk: 2Tsd i 4081 nspRArIeno AN, £ VAU Wi ng
t : o

et i ot iy Lam, & aBdtBe' Cthg (B, ARRET of Wt ape Iy, HerRclBhang,

| east onegpd|udfiba $§\BitemeYals nandidrt@Nio thedmand@lm it St semenNpe for
outputting at |east” part of the retrieved detailed data, the part including

t he i ndexthelprdcessing torheutene rirdtiebhanagemedt reydienm 2do aationdance @iti m 4
wherein the egpipnent managenent program causes the conmputer to execute
further: Wedgdiededatar anti Rt eyosdtethomanagamantyiltegns meareged (bydtheat a
retrieved in the datg retrieving sequence,, 20 the data outputting segpence
out putt | nGAAR0MESYSIAM b1 ChRe heo- AlFP ARl ddPIoVE (e al1SRACHPnGAIthe

i nde . B, ; i t, mnagenent net hod conprising: storing detailed
dataxﬁ%r g&%ﬁﬁpgﬂ#pgﬂ%ﬁ'hevices form ng equi pnment, the 25 detail ed data

i ncl udi ng i ndepgs th ¢ p&ﬂﬂ)sre‘??ﬁ@f@liUglgggﬁigé;ﬁwgﬁﬁg%in%digvbﬂﬁaﬂorpggst@ﬁ* a

retrieval condition for retrieving for a device to Dbe

i nspect ed] aad epyedatetied maenier evinilgr dethe IGRU dbtt af thie maleagermeneeystee at
| east one of data retrieval conditions; and 30 outputting at |east part of
the retri2ved detailed data, the part 57 including the index. 7. The

o arrangi ng © BCCRAIHNGcRPRIANZN o IR By Sneowsesariiad It reiesehcsn:
OULDU T BQURE 2 oo e i AR T SR RSt P I g
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eval uat edF|GURE 6 and to the idling state 100 shown in and described with reference
to FIGURE 11. In the idling state 121, the CPU 13 is awaiting a command.
When a command to add a management item is given through the
20 data entry section 18 to the CPU 13, the CPU 13 enters into an editing step
122. A desired management item is added through the data entry section
18, and detailed data relating to the added management item are entered,
added or changed.
When the addition of a new management item or editing of data of
25 the management item in the editing step 122 is finished, the CPU 13 enters
into an item renewal step 123. In the item renewal step 123, the new
management item and its edited detailed data prepared in the editing step
122 are added to the list of trap data stored in the memory 16. Then, the
CPU 13 returns to the idling state 121.  When the addition of a new item in
30 the editing step 122 is cancelled, the CPU 13 returns directly to the idling



retrieving detailed data of a device neeting at |east one of data retrieval
conditions; and outputting at |least part of the retrieved detail ed data,
the part being 15 including an index. 3 The nethod according to Claim8
further conprising. re-arranging the detailed data retrieved in the data
retrieving sequence; 20 outputting at |east part of the re-arranged

detail ed data including the indexes.

. A3f Y. Al hstater{121 Aithowthe ntarriny. ial tbie. IMUEABWBABtepAﬂnZN L. AhL. Al { & Ah9. Al L. AU
L. AY& Al 9. AY& Al L. Al U9. Al 9. AR’ AYE AY{ . AYU . AY{s. Al {s. AY .Al{L.ATA . Al {"
A[L. Al{ . A {9. HvdnAhe. Iﬂm skate AR m@omwdAmmatmﬁnmataAmocmsnm 9. AY'

}\;A\‘I/r Prﬁc’\Alﬂ{ %a? &%@ﬁ@gﬂ%‘egﬁ&ﬁé ;. P ]S@z?]t'gg] ig] é%\? CQFUaﬂéaFEBﬁféa]“c&] gﬁ]aca] cal
\c/a]Pc?](gca] Fb]c%glsgﬁ ﬂ@:d%ﬁ] %g}jg % alII]eca]j ca]:] E:rgf)ca]ml dm?caﬁ ca] ca]

ca] ca]5ca] FéWRRa&de € Al & ca] ca] caI i 3p"gJ

~LEE " HAEN#SHASLS $$794 %4 Xsni d Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caFoa] méaahgalm]ctﬂucamﬂ]m] ite] daltsapoalessiidoftes~884;'d' q 'w
((O)O)) ) **"+] ++++* G666} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] cedroaad] d;aa]gct\sqrtei]m eoiladalloe|dedR ceten [seation] ¢8] s8] thetctie SRW AT 7+ 8
9S99 <<- =U===

’>X’>’>9><@)@@'fm&}&%ﬂ{%ﬂ%&?&a} ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
I cal cal ca] cal gﬁkﬁﬁh{ﬁéfgﬂl r?galtﬁé‘]a%%ﬁé‘é GG A CRh 5 & RE ARG Tl &R WFFPG

GG<HHH@ JedqJ

] ca] ca ca?\cgfgb@ ca q]]Ocm} % é‘rﬂ] %ﬁ\lﬁ@& &@d{ﬁ @&@S@&%@Z?ﬁ K/[a][ [C?

\]-~arreCPR i 3sthirclugt fiee|dead cem]tqaké@tl@ra]ma]s@aﬂhfaalthé]@aucm enterl bca] caj c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca!l PP " -aBaabbbcd>e] eef f pnsnsuX
uu. v{ v~vOtraBsmitting 3tepx42bd_2nh]ihe] bahsejitiagcsiepall 28] thd CGRdal T dfjansiwitd ca] ca
] ca] ca] ca] ca] ca cal] cal ca].ca] ca] ca] ca] ca]ca]ca]ca]calcal}t~w-

V. >J-=S. z8 &ing sbapdapdaf&aqe:rapab]tém E%Qih?b&]lﬁhﬂt%}iéba ted dalaaf caj ca

Jeal cal cajegl @&] ]Bae}nia%Véiﬁ}reZ]ca] 7 8 41 Lanamitipdaine e 408 caj ca

EEEATOHE s et bt
ca] ca] ca] AﬁbkﬁFZ#srﬁMIhdftthéSﬁ@q@U@d] Géﬂeﬁfﬂ\@aﬂ}P@ﬂ 48] Al ?@]tﬁé]lﬁﬁh@adtﬁﬁd caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] calt Jr Q+t or } RG F} xsn
id_Z]]ca] tdjca]ca] ca] ca]ca]ca]ca]ca]cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] cagca ca] ca] ca] ca! Al M ka" @} xsni d_Z]]ca] ca] ca] ca] ca] ca]ca] ca] ca

]cg] cia] calcalc dé ]3(ﬂaqlt%qQj‘&?&hf)t%lFB”a?cH]Q:Q]Pda]Zda?%t&]&al] éaqedape@qrwap&%q cal #&
S.dF: | s Z

2 ca] ca] 4] 5 306 dpchP iy dRbcapES peliaR]ea] FRNUES RboRRCIIS TE SRl il &) oo <
2] calg] ot ohr Lo ih ool BPRAch s h bRl i teborfs flb el o2l

alcalcalc SIb
9] } xsni d_glifis aheahamagaheni ﬁehpaheédl Q@]tﬁéhﬁ éalgnbadl ©adigalisalsyatem] £a] cal

ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] cal CF<I$kX/ g%xsnl d_Z]]ca] ca]ca] @ a] ca] ca] ca]
ca] ca] ca] ca]mtm:]uea]maﬂrmalr@abqaﬂtea] ¢atcal Aﬁbcdhaﬁ] i Cﬂwaatabtl&hsaﬂocﬂ]@a] caj
cal 5 b##%MY%<&& 'c' "' C(()f)) +*| ***4+} +, ]xsm d_Z] ] ca] ca] ca] ca] ca] ca] ca]

gg] ca] ca] ltd/a\;rtgaw%q ga]4 gapdappgggaqgggq;gg]QWba atef pedalieaj cal caj cal ca] ca] caj
Z

Yxsni d_7]]ca] )é afﬁ%’]'ﬁ%‘f@zpc’ﬁ] d%?’é%f] g @Qﬁc%‘]aéﬁfgﬁfc%}]séﬁ]“ca]% th8 ca] ca

by DR SR 7 LEEL6Rndiib|g ith respect to data,

NTNN} xsni d_Z] | qjleceper] 2alamal P@}\%@b%eﬁ%éé’dﬁ@é P%kccgiecrﬁlﬁgvﬁath%a&w%ﬁh@ﬁ] cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal NPQZQY RR dVW8W XoYYJZZ) [

, [af\\ L&ho]\msml iheZ$ flate Jt cerlsitad ¢ afi agriaeed oa]F¢GU®ESaﬂl9:ahdaG0:aﬂu1aﬂrmay] caj ca] ca
] caj ca] caLca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal u a/ bubcQTcccwdddei f f 6g~ghNh
h*i 5i zi i j ppjgrka tg eparateAn]ditig it g ¥sa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

At avuubun M%?ﬁi&% b dleres fo die apahy ca) aay Uay e :?»?Ef’ cal oz
l'yAz C
}or )1 SRR LR 57 D BB BRCARA 2L Sy i Gl Sl Gl Gl cal o oa) ca cal

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal eW

]y(p' hB g} xsnid_Z]]ca]ca]ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 03x_zf?| P: } xsni d_Z]] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca] ca!: L8c<WCpJUdJ| wr mhc”™Y] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca

(J.




109& ()-f109%& ()-: G dE- 109 "109& ()- "109%& ()- !pFS$10%=& ()-
"100& ()- "10%& ()- 310%& ()- aB- 10%"10%& ()- !3@ $10%PP& ()-# "10%& () -
"3109%& ()-FS s100& ()--10%&' ()- P, zdE- 3y0%" 10%& ()- 5 "10%& () -

4" 1098 () - F@$10%&' ()-s0410%&' ()-.10%&' ()- z J ~ @10%" 10%& () -
310%& ()- “s10%& ()- 10 10 10#Y=10%& ()-!~F 9$10%& ()-  CdE~_ @
109Z10%& ()- "109%&' ()-  "10%& ()- S&$10%& ()- s9109%&’' ()-  "10%& ()- * o

172~ @10% "1Aegording to the present invention, a piping diagram showing

locations where respective traps are disposed can be freely drawn on the

display 23 of the management system 2. By relating traps in the drawn

piping diagram with detailed data stored in the memory 24, detailed

5 information about the respective traps can be directly determined from the
piping diagram.

A program for realizing this feature is also contained in the
management program, and the CPU 21 operates in the following manner in
accordance with the drawing program.

10 The CPU 21 displays a picture like the one shown in FIGURE 21 on
the display 23. A vertical line 30 divides the picture area into left and
right regions 31 and 32. The vertical line 30 can be freely moved leftward
or rightward by drag and drop, so that the ratio in area between the regions
31 and 32 can be changed.

15 In the display region 31, trap management numbers 33 in a particular
area assigned with an area number of, e.g. “001" (displayed as “Area-001"),
are displayed, being vertically arranged in order from the smallest one
toward larger ones, as shown. Relatively small-sized icons 34 are
displayed on the left sides of the respective trap numbers 33. The

20 respective icons 34 have shapes corresponding to traps of the trap
numbers.

Arrow buttons 31a and 31b are disposed on the right edge of the
display region 31. The arrow buttons 31a and 31b are used to scroll the
picture in the display region 31. In addition to the arrow buttons 31a and

25 31b, a scroll box 31¢ is disposed on the right edge of the display region 31
to indicate what portion of the entire traps is being displayed. What are
displayed in the display region 31 can be changed by pressing either the
arrow button 31a or 31b or dragging a scroll box 31c.

A piping diagram 35 for the area number “001” is displayed in the

30 right display region 32. A plurality of icons 36-40 having a larger size than
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locations on the displayed piping diagram. For ease of knowing the traps
corresponding to the respective icons 36-40, trap numbers are displayed
5 below the respective ones of the icons 36-40. Also, the respective icons
36-40 have shaped corresponding to the traps which the icons represent, as
the icons 34. Different from the trap numbers displayed in the display
region 31, the trap numbers displayed in the region 32 are the numbers
displayed in the region 31 from which zeros (0) in higher positions in the
10 numbers are removed. For example, trap numbers “00001" and “00100"
displayed in the display region 31 are displayed as “1" and “100",
respectively.
The respective icons 34 and the icons 36-40 are linked or associated
with the detailed data shown in FIGURE 13. The cursor 23a is moved onto
15 one of the icons, and the icon is clicked twice (or double-clicked). Then,
the detailed data of the trap corresponding to the double-clicked icon is
called out of the memory, and, the same time, a display window 45 like the
one shown in FIGURE 22 is displayed on the display 23. The called
detailed data is displayed in a predetermined format in the display window
20 45. FIGURE 22 is an example resulting from double-clicking the icon 386,
which displays, in the window 45, the detailed data of the trap with the trap
management number “1" corresponding to the icon 36.
In the display window 45, the contents of data in boxes 45a can be
changed. The cursor 23a is moved onto a desired data box 45a and
25 clicked, the clicked data is renewable. The keys on the keyboard and the
mouse are used to renew the data in the data box 45a.
As described previously, the detailed data includes the item “Result’
(FIGURE 15) showing the judgment of the data in “Evaluation” in the list
shown in FIGURE 14. The CPU 21 reflects the Result of judgment on the

30 display of each of the icons 34, 36-40 in the display region 32. For
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10% () - “Failed” are displayed in a different form than the remaining ones.
Specifically, the icons 34 for the trap No. 00007 in the region 31 and the
5 icon 37 for the trap No. 5 (00005) in the region 32 are shaded. Instead of
shading, coloring or reversing may be used.

The display shown in FIGURE 21 consists of two separate
independent displays, namely, a piping diagram display 46 showing only the
piping diagram 35 and a main display 47 showing items other than the

10  piping diagram 35, with the main picture 47 superimposed on the display 46
(see FIGURE 23).

Any desired piping diagram picture 46 may be prepared by drawing
dots, lines and characters, using the mouse and keyboard of the data entry
section 22.

15 Icons 34 and 36-40 can be freely moved across the main picture 47
by, for example, dragging. In the display region 31, the icons 34 and
36-40 are displayed in a smaller size with the trap management numbers 33
displayed on the right side of the respective icons. When the icons are
dragged into the display region 32, the icons are enlarged as the icons

20  36-40 with trap management numbers displayed below the respective icons.
The display window 45 dispiayed when one of the icons 34 and 36-40 is
double-clicked is also displayed on the main picture 47.

For preparing the picture shown in FIGURE 21, for example, a
desired piping diagram 35 in a desired area (Area No. 001 in the illustrated

25 example) is first drawn on the picture 46, which results in a picture shown,
for example, in FIGURE 24. In the default, all of the icons are displayed in
the left-hand side display region 31 as shown in FIGURE 24.

Then, a desired one of the icons 34 in the right display region 31, e.g.
the icon for the trap having a trap number of “000001" (or “1"), is dragged

30 and dropped to a desired location on the piping diagram 35 as indicated by
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10! y99310g€sired frap W& {)is NidA%Fel) at3hE e biked location.  When the icon 34
5 for the trap No. 1 is moved to the display region 32, the icons and trap
numbers lower in order are shifted upward as indicated by an arrow 31d in
FIGURE 25.

In a similar manner, the icons 34 for the traps having the
management numbers “2", “3", “6" and “6" are dragged and dropped to

10 desired locations on the piping diagram 35, which finally results in the
display shown in FIGURE 21.

The CPU 21 operates in accordance with the state transition diagram
shown in FIGURE 26 to realize the drawing of the piping diagram 35, the
displaying of the icons 34, and 36-40 on the picture containing the piping

15 diagram 35, and the displaying of the display window 45 with detailed trap
data.

As shown in FIGURE 26, the CPU 21 transits among an idling state
55, a piping diagram drawing step 56, an icon moving step 57, a detailed
data displaying step 58 and a data renewal step 59.

20 First, the CPU 21 enters in the idling step 55 to await a command
from the data entry section 22. An area to be supervised is selected by
operating the data entry section 22, namely, by operrating the mouse or
keys on the keyboard.

Thereafter, a command to initiate the drawing of the piping diagram

25 35 is given with the mouse or keys, which causes the CPU 21 to enter the
piping diagram drawing step 56. In the step 56, a desired piping diagram
35 is drawn in the manner as shown in FIGURE 24 by means of the mouse
and keys. The mouse or keys are used to notify the CPU 21 when the
drawing of the piping diagram 35 is completed. Then, the CPU 21 returns

30 to the idling step 55.
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10%& () - desired icon 34 is selected and dragged in the idling step 55. When the
dragging of the icon 34 is initiated, the CPU 21 shifts into the icon moving
step 57. In the step 57, the CPU 21 moves the icon in response to the

5 dragging. Then, the icon 34 (36) is dropped at the desired location on the

piping diagram 35, the CPU 21 fixes it to that location and returns to the
idling state 55.

As shown in FIGURE 21, when a desired icon, e.g. the icon 36, is

selected and double-clicked, the CPU 21 enters in the detailed data

10 displaying step 58. In the detailed data displaying step 58, the CPU 21
calls the detailed data of the trap corresponding to the selected icon 36
from the memory 24, and, at the same time, displays the display window 45
on the screen as shown in FIGURE 22. The CPU 21 displays the called
detailed data in this display window 45. When a command to end the

15 detailed data displaying step 58 is given through the mouse or keys to the
CPU 21, the CPU 21 returns to the idling state 55.

In the detailed data displaying step 58, the cursor 23a may be moved
onto one of the data boxes 45a displayed in the display window 45 and
clicked. This puts the CPU 21 in the data renewal step 59. In the data

20 renewal step 59, the CPU 21 changes the manner of displaying the selected
data box 45a by, for example, reversing the characters and background, so
that it is indicated that the data in the box 45a can be renewed. Then, the
mouse or keys are operated to enter new data, and the data in the selected
box 45a is renewed accordingly. Then, the CPU 21 returns to the detailed

25 data displaying step 58.

As described above, according to the invention, it is easy to grasp
the positional relationship among traps and the detailed data of the traps by
simply seeing the piping diagram 35 and the icons 36-40, for example,
disposed on it.

30 Since icons for defective traps are displayed in a different way from
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icons can be freely moved and disposed at any locations on the piping
diagram, a variety of piping systems can be handled.

In the above-described example, a piping diagram is drawn on the
disptay screen, but the plan of a plant may be drawn and icons for traps
may be disposed on such plan. Alternatively, picture information, e.g.
photos, of respective traps may be stored as part of detailed data of the
respective traps in the memory 24, and the photos or picture information of
traps may be displayed together with detailed data.

The management system 2 of the present invention has a function to
determine in what order traps should be inspected and evaluated by the
inspection and evaluation system 1 to provide the most efficient operation.
The determination is made, using the detailed data of the respective traps.

The management program includes a trap inspecting and evaluating
order determination program. The CPU 21 operates in the following
manner in accordance with the management program.

The CPU 21 first displays a picture like the one shown in FIGURE 27
on the screen of the display 23. This picture is used to select traps to be
inspected and evaluated. The picture includes six windows 81-86
arranged in two rows and three columns.

The upper left window 81 is used to select the area in which traps to
be inspected are disposed. Area numbers 81a are displayed, being
arranged vertically with square check boxes 81b on the left side of the
respective area numbers.

When, for example, the area numbered 001 is to be selected, the
cursor 23a is moved on the check box 81 for the area number “001", and the
left button of the mouse is clicked to mark the box with a check, which
indicates that the area “001" has been selected. More than one area may

be selected instead.

(
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$& ()-113131111_Fhe mitdleswindowl @28 the-up@er row is an application selection
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window for selecting the application of traps to be inspected. In the

window 82, plural applications of traps are displayed, including “C-Dryer”
20  (for drying cylinders), “Drip" (for main piping), “Heating” (for heating rooms),
“Process” (for processing piping) and “Tracer” (for measurement). Since
the configuration of the window 82 is similar to the window 81, no detailed
description is given, but the same letter is attached at the end of the
reference numeral “82" for an item shown in the window 82 similar to the
25 corresponding one in the window 81. For example, if traps used in a
cylinder drying piping system, a main piping system, a heating piping
system, and a processing piping system are to be inspected, check boxed
82b disposed on the right side of “C-Dryer”, “Drip", “Heating” and "Process”
are marked. To make the selection effective, the box 82d is marked with a
30 check mark.
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window 83, too, is similar to that of the window 81, its detailed description
is not given, but the same letters are attached at the end of a reference

10  numeral “83" for similar items. If traps used in a piping system having a
steam pressure of from 0 psi but below 300 psi, for example, are to be
inspected, the check boxes 83b on the right side of “0-50", “50-150" and
“150-300" are marked.

The leftmost window 84 in the lower row is for the time periods during

15  which traps to be inspected and evaluated have been used. The window
84 may contain displays of, for example, “0-12" (from zero to twelve
months), “13-24" (from thirteen months to twenty-four months), “25-36"
(from twenty-five months to thirty-six months), “37-48" (from thirty-seven
months to forty-eight months) and “49-60" (from forty-nine months to sixty

20 months). If traps which have been used for, for example, less than one
year are to be inspected, the check box 84b on the right side of “0-12" is
marked. Since the configuration of the window 84 is the same as that of
the window 81, no detailed description is given, but the same letters are
attached at the end of the reference numeral “84".

25 The central window 85 in the lower row is for priority or importance of
traps to be inspected. In this window 85, displays, for example,
‘M-Important” (most important), “Important” (relatively important), “General”,
“Aux” (Auxiliary), and “Another” (important only in winter, for example).
For inspecting the most important traps, relatively important traps and

30 general traps, the check boxes 85b on the right side of “M-Important”,
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“THERMO" (thermostatic traps), and “TEMP. ADJ." (temperature-adjustable
traps). For inspecting and evaluating bucket-type traps, disc-type traps
10 and thermostatic-adjustable traps, the check boxes 86b in front of
“BUCKET", “DISC" and “THERMO" are marked as shown. However, in the
illustrated example, since the check box for “Trap Type" is not marked,
traps of any types are subjected to selection. The configuration of the
display window 86 is similar to that of the window 81, and, therefore, no
15 more description about it is given, but the same letters are attached to the
end of the reference numeral “86".

After selecting desired items in the respective windows 81-86, a
button 87 identified as “Select” disposed on the right-hand side edge of the
screen is pressed by moving the cursor 23a to the box 87 and clicking the

20 left button on the mouse. Then, the CPU 21 searches the detailed data of
traps including those shown in FIGURE 13 for those data which meet all of
the items set in the respective windows 81-86. For example, when the
“select” button 87 is pressed with the setting of items as shown in FIGURE
27, the CPU 21 searches for traps which are used in the area No. 001, are

25 used in cylinder drying piping, main piping, heating piping and processing
piping systems with the steam pressure therein being zero or higher but
lower than 300 psi, have been used for twelve months or less, and are
classified as “most important”, “relatively important” or “ordinary”.

If a button 88 identified as “Cancel” below the “Select” button 87 is

30 pressed instead of the “Select” button 87, the CPU 21 ends the display of
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" 10%%9& (001" in the illustrated example), which are searched for, using the display
of FIGURE 27. The picture of FIGURE 28 is used to determine the order
of inspection of the selected traps.
The picture includes two display windows 91 and 92 arranged
horizontally adjacent to each other. The trap management numbers 91a of
15 the traps found are displayed in the window 91. The trap numbers are
arranged downward in an increasing order with the smallest number being
disposed uppermost. On the left side of each trap number, the area
number 91b of the area in which that trap is disposed is displayed.
Furthermore, on the left side of that area number, an icon 91c having a
20 shape representing the type of that trap is displayed. The display in the
window 91 can be scrolled, using arrow buttons 91d and 91e and a scroll
box 91f, in a similar manner as described for the window 81 shown in
FIGURE 27.
If it is desired to inspect the trap having a trap number of “00005"
25 first, the cursor 23a is moved to the area number 91b on the left side of the
number “00005", and the mouse button is clicked. It causes the reversal
of the display of the area number, by which one can know that the trap
having a trap number of “00005" has been selected.
Then, the cursor 23a is moved onto the uppermost one 93 of four

30 arrow buttons 93-96 displayed in the space between the windows 91 and 92,
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the number of traps selected is one.

10 The same processing is repeated for all the remaining traps in the
window 91 in the desired order of inspection, which results in a display as
exemplified in FIGURE 30. In the display window 92, the trap numbers
91a, their area numbers 91b and their icons 91c are displayed, being
arranged vertically downward in the selected order. The number of

15  selected traps, e.g. “18", is displayed as “Selected Traps 18". The window
91 is now empty.

When the number of trap numbers 91a, area numbers 91b and icons
91¢ which have been moved into the display window 92 becomes so large
that all of them cannot be displayed in the screen, buttons 92a and 92b with

20 upward and downward arrows and a scroll box 92c¢ are automatically
displayed at the right edge of the window 92, as shown in FIGURE 30. By
the arrow buttons 92a and 92b and the scroll box 92c¢, the display can be
scrolled upward or downward. On the other hand, when it is no longer
necessary to scroll the display in the window 91, the arrow buttons 91d and

25 91e and the scroll box 91f automatically disappear from the screen.

Although not shown in detail in FIGURE 30, if it is desired to change
the order of arrangement of the trap numbers in the window 92, the cursor
23a is moved to the area number 91b for the trap number 91a of the trap to
be moved. Then, the left button on the mouse is clicked, which reverses

30 the display of the area number 91b. After that either one of the upward
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198 10%-3& () - Fot ¥eokdng Jany of the traps in the window 92, the cursor 23a is
moved to the area number in front of the trap number of the trap to be
removed. Then, the left button on the mouse is clicked, which causes the
reversal of the display of the area number. After that, the button 94 with a
leftward oriented arrow on it displayed in the area between the windows 91
10 and 92 is pressed. This causes the management number 91 of the trap to
be removed from the list in the window 92, its area number 91b and its icon
91c are moved back into the display window 91. Thus, the selection of the
desired trap is cancelled.

If the messages displayed in the window 91 should be moved into the

15 display window 92 all at once, rather than one by one, a button 95 with two
rightward oriented arrows displayed in the area between the windows 91
and 92 is pressed, which causes all the displays in the window 91 to be
moved into the window 92 at once.

If it is desired that the displays in the window 92 be removed to the

20 display window 91 all at once, a button 96 with two leftward oriented arrows
is pressed.

When the re-arranging of the traps to be inspected has been
completed, a button 99 with a display of “Save” displayed in the right side
portion of the window 92 is pressed, as shown in FIGURE 30. Then, the

25 CPU 21 operates to save or store the result of the re-arrangement in the
memory 24, whereby the order of inspecting the traps by the inspection and
evaluation system 1 is determined. If a button 90 with “Cancel” is pressed
instead of the button 99, the CPU 21 stops the inspection order
determination.

30 With the arrangement shown in FIGURES 27 and 28, a button 80 with
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from them, using the display shown in FIGURE 28.

The operation of the CPU 21 of the management system 2 to
determine the order of trap inspection can be expressed in the form of the
flow chart shown in FIGURE 31.

First, various conditions for searching for traps to be selected are
determined in the manner described with reference to FIGURE 27 (Step S2).
Then, the “Select” button 87 is pressed to make the CPU 21 search detailed
data of traps out of the data stored in the memory 24 according to the
determined conditions (Step S4). The search may be executed in
accordance with a flow chart shown in FIGURES 32A and 32B, for example.

Upon recognition of the pressing of the “Select” button 87 in Step
S200, the CPU 21 extracts the detailed data of all the traps (Step S202).

Next, the CPU 21 checks if the check box 81d in front of the message
“Area” in FIGURE 27 is marked with a check mark (Step S204). If the box
80d is marked (i.e. the answer is YES), the CPU 21 extracts, from the
detailed data of all the traps extracted in Step S202, the data including the
marked area number(s) displayed in the area selection window 81 (Step
S206). The extracted data are now to be searched in the following step.
If it is found that the check box 81d for “Area” is not marked (i.e. the
answer is NO), the CPU 21 skips Step S206 to Step S208.

In Step S208, the CPU 21 checks if the check box 82d for
“Application” above the box 82 in FIGURE 27 is marked with a check. If it
is, i.e. if the answer is YES, the CPU 21 extracts from the data from Step
S206 or the data from Step S204, the data of traps of which the
application(s) is marked in the application window 82 are extracted (Step
S$210). If it is found in Step S208 that the check box 82d for “Application”
is not marked (i.e. the answer is NO), the CPU 21 skips Step S210 to Step
212.
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FIGURE 27 (Step S214). The extracted data is now subject to the
processing in Step S216. If the check box 83d is not marked, the CPU 21
skips Step S214 to Step S2186.
In Step S216, the CPU 21 checks if the check box 84d for "Month of
10 Use" above the window 84 in FIGURE 27 is marked with a check. If the
box 84d is marked (i.e. if the answer is YES), the CPU 21 extracts, from the
data from Step S214 or the data from Step S212, the data of traps which
have been used for time periods marked in the window 84 (Step S218). |If
the check box 84d is not marked (i.e. the answer is NO), the CPU 21 skips
16  Step S218 to Step S220.
In Step S220, the CPU 21 checks if the check box 85d for “Priority”
displayed above the window 85 in FIGURE 27 is marked. If the box 85d is
marked, i.e. if the answer to the question in Step S220 is YES, the CPU 21
extracts, from the data from Step S218 or the data from Step S216, the data
20 of traps having priority marked in the window 85 (Step S222). If, on the
other hand, the check box 85d is not marked (i.e. if the answer is NO), the
CPU skips Step S222 to Step S224.
In Step S224, the CPU 21 checks if the check box 86d for “Trap
Type" displayed above the window 86 in FIGURE 27 is marked with a check
25 mark. If the box 86d is marked (i.e. if the answer to the question in Step
S224 is YES), the CPU 21 extracts, from the data from Step S222 or the
data from Step 220, the data of traps of the trap type(s) marked in the
window 86 (Step S226). Then, the CPU 21 ends the data searching step
S4 (FIGURE 31). On the other hand, if it is found in Step S224 that the
30 check box 86d is not marked (i.e. the answer is NO), the CPU 21 skips Step
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According to the present invention, the trap inspection order
determined in the above-described manner in the management system 2 can
be transferred to the inspection and evaluation system 1 and checked on
the system 1.

15 Specifically, after the trap inspection order is determined in the
management system 2, the management system 2 is connected to the
inspection and evaluation system 1 by the cable 3, as shown in FIGURE 1.
Then, the inspection and evaluation system 1 is conditioned for receiving
data from the management system 2 in a manner not described in detail.

20 After that, data is transferred from the management system 2 to the
inspection and evaluation system 1. Now, the trap inspection order is
stored in the memory 16 of the inspection and evaluation system 1. The
stored data of trap inspection order include at least the trap management
numbers, the area numbers and the trap model names.

25 After the trap inspection order is transferred to the inspection and
evaluation system 1, the engagement system 2 is separated from the
inspection and evaluation system 1 by removing the cable 3. After that,
the inspection and evaluation of traps are initiated with the inspection and
evaluation system 1.

30 FIGURE 33 shows a flow chart of the operation of the CPU 13 of the



| F7! 109R%&' () - BKK"Li LLL{M [:vU410 | |tFL$10%Re$8&&" ()-1 | "10%Re$&& ()- |
"109R5&8 ()- _L$10%$& ()- | L$10%Re$&E ()- | "10%Re$&& ()-{ M

NTNNOO| [: vU410 | Y! $10%$& ()-1 Y!'$10%x)- | pYLS$S10%Re$&E () -

| " 10%Re$&& ()- | "10%Re$&8 ()- FL$10%$& ()- OPQZQQY RR| [: vU410 |

| &9! 10%Re$8&' () -1 |31 10%Re$&E () - | Y1s$10%Re$&&' ()- | &0! 10%Re$8&&' () -
Y. "10%Re$8&' ()- Y!'$10%$& ()- RRRRRRgSSSVU410 | 9! 109%8e$&&' ()- ||

" 10%Re$&&ingpectibhlikesakliatjon byRedvde$&Rhé)progeancdliResdn RIEGHLRE 33 is

| Y: 109%8e$&& () - ST UguvdWV| [:vU410 | 19 10%Re$&8&&' ()- | |!110%Re$&& ()-I
F$10%es$& $torediinitheoaanrad grogramireaiesd&3( in-the memory 16 of the inspection

! Fis 108 SUR [ AR AIS Bi 35 PO B RBLGL mrparamy o O
$10%Re$&&' () - ¥IZZ&l4 " 10YR$& ()

't 109R%8 0 Eioﬁéﬁlgﬁgé%%%ggv%#B@fw@giﬁé% flisplay, {doedigetga and

| 3F" 10%& ' M A& ; | '

stoomse (1 QoRtsAlibbed bl st oot aba aran AT I e 0198010

| 71 10%& {etdrmlifned 10%RB & énagemehl 8yEBa @) ih thé folR%IBE&h6Wn in FIGURE 5

| pl ' $109R3& ()- | F% "109R3$& ()- bcNcOcPcQTccevU410 | ! 10%Re$8&&' () - |

" 10%Re$&&{Jtep SBB2RvRSPRLIfigall)RABiteRS 10" Ifodswedrse the-araa number 171

7! 109R%& - ddd =vU410 | "10%Re3$&&' ()- "10%eP&& - "109%Re P& -
T0v8eses £)d The loseasahaqemant numAP/ELakyith 2caan denossd habreen the

110 ord IR 00,y MR BT FEREE e fower row o
LV o EIRCOEL IR NAEF R T8 il e5e O
L oReSas () OOl B sk PR or i MNP &0 mode
Ft F&s$10%naaie( 173ifsomi thq tiap dats sbownFBY FOGHRE (3 {Stef B30dY>$&Hen, an
gsa bbrotormsa . o saganes thssunein st hask s 19 1o
109%$& ()frlélpI fnngrt[ gﬂkh:n\f%l%e':irllzs!pleocot/gé;,&ltg)fhereby initiate the inspection and
15  evaluation (Step S306). In case of the example shown in FIGURE 5, the
trap to be inspected first is of a model name “JKL", has a management
number “00005" and is used in an area having an area number “001",
Whether or not the inspection and evaluation of all the traps are
finished is checked (Step S308). If the answer to the question made in
20 Step S308 is NO, which means that there is another trap to be inspected,
the CPU 13 displays the area number 171, the trap management number
172 and the model name of the trap to be inspected and evaluated next, on
the display 17 (Step S310). Then, the CPU 13 returns to Step S304. The
processing provided in Step S304 through Step S308 is repeated until all of
25 the selected traps are inspected and evaluated.
When all of the selected traps have been inspected and evaluated,
i.e. if the answer to the question in Step S308 is YES, the CPU 13 displays
a message (not shown) indicating that all the traps have been inspected
and evaluated, on the display 17 (Step S312). Then, the operation

30 illustrated in FIGURE 33 ends.
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trap should be inspected next. At the same time, the correlation data D for

10 the displayed trap is automatically set for use in inspecting and evaluating
that trap. In other words, there is no need for the operator to take any
special steps for calling the required correlation data D.

In the above, six conditions have been described as bases for
searching for traps to be inspected. They are the area number, the

16 application or use of traps, the steam pressure, the time period traps have
been used, the priority or importance of traps, and trap types. But the
conditions need not be limited to those discussed above. For example, a
trap model name, a manufacturer, a level (height) at which traps are
disposed, an operating condition of the piping system including traps (e.g.

20 whether the piping system is continuously operated or intermittently
operated) etc. may be used as the bases.

Although the described program is to search for data of traps which
meet all the set conditions, but the program may be arranged to search for
data of traps which meet at least one of the set conditions.

25 In the described example, the order of extracted traps to be
inspected is changed manually, but the re-arrangement of data may be done
automatically on the basis of, for example, positional relationship among
the traps as shown in FIGURE 21. For example, traps may be arranged
automatically in accordance with the distance from the entrance to a

30  particular plant.
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the management system 2 have been described to operate in the manners
as represented by the flow charts shown in FIGURES 33 and 31,
respectively. However, they can be operated in different manners only the
same effects can be obtained.

10 In the described example, the steam pressure in the interior of a trap
is determined indirectly by detecting the temperature of the surface of the
housing of that trap. However, if the exact steam pressure in the trap can
be known, it may be manually input through the data entry section or keys
18. The use of exact steam pressures can provide more exact trap

15  evaluation than using indirectly obtained steam pressures. Further, if high
exactness is not required in evaluation, only measurements of vibrations
may be used in evaluating traps or computing the amount of steam leakage.

The present invention has been described by means of systems for
inspecting and evaluating and managing steam traps, but the present

20 invention may be equally applied to systems for other traps, such as air
traps and gas traps. Further, the present invention may be applied to
systems for inspecting and evaluating and managing other devices, such as
valves and rotary machines.

The management system 2 need not be a personal computer, but it

25 may be constructed as a dedicated system.

Though the inspection and evaluation system 1 and the management
system 2 have been described as being separate systems, but they may be

integrated in a single system.
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What is Claimed is:

10 1. An equipment management system comprising:

a detailed data memory section having stored therein detailed data
for a plurality of devices forming equipment, the detailed data including
indexes for the respective devices;

a data retrieval condition setting section for setting at least one data

15 retrieval condition for retrieving detailed data for a device to be inspected
and evaluated;

a data retrieving section retrieving detailed data of a device meeting
at least one of data retrieval conditions; and

a data output section outputting at least part of the retrieved detailed

20 data, the part including the index.

2. The equipment management system according to Claim 1 further
comprising:
a data re-arranging section for re-arranging the detailed data
25 retrieved by the data retrieval section;
the data output section outputting at least part of the re-arranged

detailed data, including the indexes.

3. The equipment management system according to one of Claim 1

30 wherein the equipment is a piping system, and the devices are traps of
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10 a data retrieving sequence for retrieving detailed data of a device

meeting at least one of data retrieval conditions; and
a data outputting sequence for outputting at least part of the

retrieved detailed data, the part including the index.

15 5. The computer-readable record medium according to Claim 4 wherein
the equipment management program causes the computer to execute
further:

a data re-arranging sequence for re-arranging the detailed data
retrieved in the data retrieving sequence;

20 the data outputting sequence outputting at least part of the
re-arranged detailed data including the indexes.

6. An equipment management method comprising:
storing detailed data for a plurality of devices forming equipment, the
25 detailed data including indexes for the respective devices;
setting at least one data retrieval condition for retrieving detailed
data for a device to be inspected and evaluated;
retrieving detailed data of a device meeting at least one of data
retrieval conditions; and

30 outputting at least part of the retrieved detailed data, the part
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including the index.

7. The equipment management method according to Claim © further
comprising:

re-arranging the detailed data retrieved by the data retrieval section;

outputting at least part of the re-arranged detailed data including the
indexes.
8. An equipment management method for managing equipment including a
plurality of devices, comprising:

setting at least one data retrieval condition for retrieving detailed
data for a device to be inspected and evaluated;

retrieving detailed data of a device meeting at least one of data
retrieval conditions; and

outputting at least part of the retrieved detailed data, the part being

including an index.

9. The method according to Claim 8 further comprising:

re-arranging the detailed data retrieved in the data retrieving
sequence;

outputting at least part of the re-arranged detailed data including the

indexes.



