1 4 SEP 2005 1 EQUI PMENT | NSPECTI ON AND EVALUATI ON SYSTEM EQ&;%
MANAGEMENT SYSTEM AND COVPUTER- READABLE RECORD MEDI UM W TH EQU .UU5
MANAGEMENT PROGRAM STORED THEREIN 5 FI ELD OF THE I NVENTION This invention
- relates to an equipnent inspection and evaluation systemfor inspecting
and eval uating constituent devices of equipment, e.g. steamtraps form ng
parts of a piping systemof steamutilizipgg 10 equipnment. This invention
rel ates al so to an equi pnent nmanagenent ystem for nmanagi ng such equi prent

on the basis of varibQ8!PHENTHISBECTION ANDEVAY FATADNBYSTHNME equi pment
made by such equipment inspection and eval uation system and, in
particular, to such an &fdVHeRNTHAAALEHEME Nsly SYSh M| AQlDR conputer. 15

BACKGROUND OF THE trap s an_automatic val ve which

automatical |y dr auwgm%é%@éggé ndf @tMEBW%WEﬂTHIE@b’ilinMIEONTescape
tilizi .

fS£ gﬁm ﬁel I : rz1|egg ??uéﬁgemﬁ%‘@%@ﬁrﬁs@gﬁwaﬁs@ﬁ g%%&rat e normally,

for exanphe, when steam 20 | eaks through the steamtrap or the valve

becomes inoperative, the efficiency of the plant decreases and, in sone

cases, the entire plant malfurERlElOneF THE BVENRE[@fore, inportant to
periodically inspect and evaluate individual steamtraps to naintain the

steam utilizing elsgneentioRFelategetvernl equipammt Unsbieeliog aplicrarnition
includes a |arge nunber of steamtraps, and evaluation of themrequires a
great deal ofSY fahdNspeeNg and, emanadinggeenstittiest .devicehafneguipmientor der
rolTable, i ftbr REHBn (aRS: HTaGa: PAGAT OF b BHIthg kems o4 chteammiiiining
eval uati pf Obquipment. This invention relates also to an equipment management
system for managing such equipment on the basis of various information
including evaluation of the equipment made by such equipment
| inspection and 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 traps fails to operate normally, for example, when steam

20 leaks through the steam trap or the valve becomes inoperative, the
efficiency of the plant decreases and, in some cases, the entire plant
malfunctions. It is, therefore, important to periodically inspect and
evaluate individual steam traps to maintain the steam-utilizing
equipment,

25 In general, steam-utilizing equipment includes a large number of
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



14 SEP 2005 2 individual steamtraps, should be centrally managnjtj SO t hat
operating states of the individual steamtraps as part of the P 2005
equi pnent can be determ ned. Accordingly, an object of the present
invention is to provide an 5 equipnent inspection and eval uation system
whi ch can efficiently inspect and evaluate individual devices form ng
parts of equipnent, e.g. steam traps of ?t eamutilizing equi prent. Anot her
obj ect of the present invention is to pro¥i de an equi pnent nanagemnent

system whi ch igdividedli edayn drapsf Sheulenbé ycempage meWat%étf %romaﬁatoe @Pé’tiﬁ
i ndi vi dual devices, e.g. steamtraps, including results of eval uat| on made

by the equi pradatesi nfs;bl@@tmcblmdimi deahubtaipsnas pereot thétentireaaquipererdbgact of
the present invention is to provide a record mediumw th an equi pnent
management pridy g% WreMRf®d therein for use in realizing a conputerized

equi pment nanagenept s st m _15 &lé& Y, OF THE | NVENTI ON Th pr esent
invention is dire (é%or ¥| BYuPPifsht© I?rwjfsma'<au“[f(5i':'n':'é‘?]'it inMention s ﬁ@ BRI herett
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of plural devices formng equipnent into 'urality ©o rade nclu
first and sedmaps gf sidam-utilbmgasqlipmend. section anal yzes the classifi ed
evaluation results. The first and second grades nay represent nornal
operation (GOOD) Afothedanjed @fn'dl&apr%elnltm@VQrDEFE(BTlN$)0uﬁeaam@\qu¢mnent
respectively. 25 According, to this invention, whether evaluation results

shoul d be cl d8&7§F%PeH By WHERCTSAE dﬁHaWé’ dandr nefhiciently  meanage
oL oo A PR SBO A A FerBRAL B e RBEEIER A s o,
$Egl ﬁéfioﬁ he of @3l HATd P M @SB tie 8§ulphfTiihsfebtidh hRE evhARRId T deReCT ! ON.
Still another object of the present invention is to provide a record
medium with an equipment management program stored therein for use in
realizing a computerized equipment management system.

15 SUMMARY OF THE INVENTION

The present invention is directed to an equipment management
system. The equipment management system includes a classifying
section and an analyzing section. The classifying section classifies a
predetermined number of types of evaluation results obtained by

20 inspecting and evaluating individual ones of plural devices forming
equipment into a plurality of grades including first and second grades.
The analyzing section analyzes the classified evaluation results.

The first and second grades may represent normai operation
(GOOD) of a device and a failure (DEFECTIVE) of a device, respectively.

25 According to this invention, whether evaluation results should be
classified as GOOD or DEFECTIVE can be determined in the classifying
section arbitrarily, for example, in accordance with the management plan
of a person running the equipment. The analyzing section analyzes the

evaluation results as classified in the classifying section. The person




1 4 SEP 2005 3 who is operating the equipment can freely determne the
standard according to which the respective devices of the equi Hn#r@E;arZBUS
judged to be normal or defective, and, therefore, maintenance and
managenment of the equi pnent can be made in a nmanner desired by the person
operating 5 the equipnent. This invention also provides a
conput er -readabl e record nedium in which_an equi pnent nmanagenent program
is recorded. The equi pnment managenent prdgramis executed to operate a

coputer Lo wies fr peratingsifié caquipmeraeancedon gbaIfiny fith eahtatd on

results 10 obtai ned by inspecting and eval uating 1 ndivi ices formng
equi pment i ntazcargingrial whichofhegrespestivecd adeew of thisqansmercans jedqdeso

The conputer is also caused to performan analyzing sequence for analyzing
the eval uati & NesNRt o1 sefestivsi anddthenetore pmiintem anicehandenardgemeni oati on
sequence. 15 The record, nedium may be a flexible disc (FD), a hard disc, a

magnet i ¢ t apdN€LPREN CANREY AL Jhei Bannehdpsdeddy thaipgrsen opeeating il e

di sc (DVDy, Lo ape. The first and second grades may represent
nor mal og‘}ér a?ﬁ%%%ﬁ of a device and a failure (DEFECTIVE) of a device,

tively. 20 Oif @l oy ke ' e [ .
managerent System | oprae a0 . 2GR BRVER a BN EUA b EFEBET thagum
section having wieehr dad theipeientdehahhgemeat apRfgrant! 1 alddordel. deviiges
form ng equi pnent. The data are sorted on the basis of at |east one

pr edet er ni ne@guiaginent tneanagamedh progedn ishexatened e®. ofbeateyat eomputerhiy
i ncludes an item adding 25 section through which any desired additional
item cormon PETEAMM t feClassifi e T ose e fgr t plasadyingesetinatien adesdts o

e et ol e B ARl S BTG R ol

processing SeehiienPifeSERurblfy 8F'gtabEd ilBRAiANHi8A4RY daLan MY 568"
The computer is also caused to perform an analyzing sequence for
analyzing the evaluation results as classified in accordance with the
classification sequence.

15 The record medium may be a flexible disc (FD), a hard disc, a
magnetic tape, a CD-ROM, a magneto-optical (MO) disc, a digital
versatile disc (DVD), or a paper tape.

The first and second grades may represent normal operation
(GOOD) of a device and a failure (DEFECTIVE) of a device, respectively.

20 According to the present invention, an equipment management
system is provided, which includes a detailed data storage section having
recorded therein detailed data of a plurality of devices forming equipment.
The data are sorted on the basis of at least one predetermined basic item
common to all the devices. The system further includes an item adding

25 section through which any desired additional item common to all the
devices for managing the devices can be added to the detailed data
storage section. A data entry section is used to add data relating to the
added item of the devices, and a management data processing section

processes the detailed data and added data which are stored in the



14 SEP 2095 4 detailed data storage section. The detailed data storage
section has stored therein detailed data of a plurality of devi #qsstqn'z'@p
equi pnent. The detail ed data includes data of at |east one predetermn
basic itemcomon to all the devices 5 and is sorted and stored on an
itemby-itembasis. The systemalso includes an item adding section
through whi ch any desired additional item conmon to all the devices .
necessary for managi ng the devices can b€ additionally set in the detailed

dat a st or age dutaliedniatAdtorzigersdctidnia relating to the added item of the
devices are entered through a data entry 10 section. The management data
processi ng secti onlpe sledsied dote stolrtgai Sectiantaaddbtdd tisdretintdatavéd iags
stored in the detailed data storage . section, for managi ng the equi pnent.

Accor di ng t o &R PhYiaddy OF; dRMeRs &H’,miﬂﬂe@@lp@lemﬂ.ovde@ddlataike:qi_JEpfm;ﬂclLidSeS
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section for entering data relating to the se

data transni titimgosemonoo ail dahenddvicew nebess@tyaforanbgagigf Bie HBGickeSPAFLI ve
nmanagement items. The nmanagement apparatus includes a nmain nMenory in whi ch
detai | ed dat eofddhnallysiricini the delailedsdataeststagedectienng Additiedabdatae

dat a T ece vi 16 BB S ATER AEH g LIRS YIGrEiR EREOR taraugtoadtala ontry

through Wi o e Ndat 4 Neard2BTF HeBEnRRy FarRSshan o e EOEEo8Es b he
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t he addi ng section, for managing the equipment.

| According to the present invention, there is provided an equipment
management system for managing equipment including a plurality of
15 devices forming equipment, which includes a terminal apparatus and a
management apparatus. The terminal apparatus includes a terminal
memory section, a management item setting section setting, in the
terminal memory section, a desired management item common to the

devices, a data enfry section for entering data relating to the set

20 management items, and a data transmitting section transmitting the data |

entered for the respective management items. The management

apparatus includes a main memory in which detailed data of the

respective devices are stored, being sorted on the basis of at least one

basic management item common to all the devices, a data receiving

25 section receiving data transmitted from the data transmitting section of

the terminal memory section, an adding section through which the data

and corresponding management item received by the receiving section

are additionally stored in the main memory section, and a management

data processing section processing the added data added by the adding



14 SEP 2005 5 section and the detailed data stored in the main nenory
section. The main nenory section of the nmanagenent apparatus has 1s§~p$|§a]él 2005
therein detailed data of the respective devices relating to the basic
nmanagenment items common to all the devices. A separate nmanagenent 5 item
comon to the devices can be added by, for exanple, a person who is _
managi ng the equi pment, through the termpal apparatus. The added itemis
transmtted to the nanagenent apparatus afd additionally set in the main

mermory sect i gectizhendetha deidilddtdataadtatddm the maem tdatgionpbasi c
managenment itens and the data relating to the added managenent 10 item of

the devices are priocessednémory fsectianagfetientmanbgehent esechtusehasetbees.
According to the present invention, there is provided a record nedium
havi ng recor daereihed eiahedn dadai @Jfrréh?' rsPggtNentdepicegr sgtatingi th the éretut ed

b ter to manage. devices forpmn uji pnent. 15 The equi pnent
n%ngg?ggpgrog}aﬁﬁ%eamg'g%’t?ﬁ@ %Q)'Hﬂ'l?tnew ?g tEg IeeH SRR M ARZIAMLRE ng
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i t i o]

eapective duy TTRIAAETRD edibMentOMTENgh M8 termlif (L8R THE added | |

the devi ces. ifEhe iptogrsamitizldsto tie@us@ragddeesoappasitué arexaguitRnallgada gntry
sequence for entering additional data relating to the additiona

managenent i thenroaint memeryspectitnie déei delsilethéatzongdating tal He g(xsqmd:tm in
accordance wth, the equi Nt managi ng program a nmanagenent data
processing 2 a§@q[§’@r’i‘@8%m??”r{§?%§s%’l the dataiglatinedoathe added inanagemagnt

stored ijpth i Le r ection., The present inyvention can also
provi de gb re@8r"g%&rgh%’éﬂ%ﬂ§éﬁaﬁg§rﬁ8§8$ f?fhﬁ}%m?"%&eéhinfp?r@me : Wént
program whi che{ge8Xecuted by a conputer to nmanage devices form ng

equi pnent, to nake the

According to the present invention, there is provided a record
medium having recorded therein an equipment management program
which is executed by a computer to manage devices forming equipment.

15  The equipment managing program causes the computer to execute a
management item adding sequence. The management item adding
sequence is for additionally setting in a detailed data memory section (in
which detailed data, relating to at least one basic management item
common to all the devices of the respective devices, is stored) an

20 additional management item common to the devices. The program also
causes the computer to execute a data entry sequence for entering
additional data relating to the additional management item of the
respective devices, The computer also executes, in accordance with
the equipment managing program, a management data processing

25 sequence for processing the detailed and additional data stored in the
detailed data memory section. |

The present invention can also provide a record medium having
recorded therein an equipment management program which is executed

by a computer to manage devices forming equipment, to make the



1 4 SEP 2005 6 conputer execute a receiving sequence for FEC?IVIéﬁﬁ froma
term nal apparatus, data relating to management items comon t%_ ul[: 73
devices. The conputer also executes, in accordance with the equi pment
managenment program an addi ng sequence for adding the data and 5 management
itens received in accordance with the receiving sequence to a main nenory
section of a management apparatus, in which detailed data of the
respective devices sorted on the basis of at | east one basic nanagenent

i tem common teompetetegkeestchas rduedningt eegdendd For rebBivif@MPhEra %ﬁﬁH{a‘FS a
managenment data processing sequence for 10 processing the data added in
accor dance widfParagusaddatag edeling heenamapemert demai dhCBﬂm@aFt@ st ?h@%i‘e'vfbetdsbe

i n menor ction for managing the devices of the equipnent. According
{n(s)u anot heryfe @r SOBIPURE 6?%éegﬁe$lht\¢§nt ibn acepetancies wighowhdedeqipment

i f i devi 5 formng. equi prment,
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first display control section causes a 207 repres tion of the equip

to be displ aytataoef theerelspadtine deviees sorted ansthec USRS 0P WINOASt one basic
corresponding to respective devices to be displayed at appropriate
| ocati ons ongrﬂﬁ'éag%fﬁpééé’?ﬁnét‘i%m@m tthéheqdayieenthas Thensstobed. sdilss! tig

ti selects. synbol s di spl ayed on the display screen, and the second
Ziegp: 23 cont rc&?n%%t&ri @ﬁ(egafqpss éetrﬁ?l’@@e@ﬁﬂb 38t& o PreessHiiy ngeguenpe for

Co TonaLP LB 0T SR B IR 530 SRR SRRl
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devices of the equipment.
According to another feature of the present invention, there is
provided an equipment management system for managing devices
15 forming equipment, which includes a detailed data memory section, a
display section having a display screen, a first display control section, a
symbol selecting section, and a second display control section. The
detailed data memory section has stored therein detailed data of the
respective devices. The first display control section causes a
20 representation of the equipmént to be displayed on the display screen
and also causes symbols corresponding to respective devices to be
displayed at appropriate locations on the representation of the equipment.
The symbol selecting section selects symbols displayed on the display
screen, and the second display control section calls detailed data
25 corresponding to the selected symbols from the detailed data memory
section and causes the called detailed data to be displayed on the
display screen.
Accordi'ng to this feature, a representation, e.g. a diagram, of the

equipment is displayed on the display screen, and symbols, e.g. icons,




14 SEP 2095 7 are disposed on the equipnment diagramto indicate that
devices corresponding to the respective icons are disposed in fHe SEP 2005
equi prent at locations corresponding to the Iocations displayed on the
diagramon the screen. Desired ones of the icons are selected through the
symbol 5 selecting section. The second display control section calls
detailed data of the devices correspondinﬁ to the selected icons fromthe
detailed data nmenory section and displays' the called detailed data on the

di splay scresm gispssedeloat i thrshiquipmenesidia @wﬁ”ﬁﬁgian'i"@atbe%HﬁEtBé\ﬁcgs
devices in the equipnent and detalled data of the devices can be readily

grasped on 1@rregpaidplalp e eespecthe irai be dispaseaf it ke dr)iip@emyt
include either first judgment data indicating that the device is operating
normal |y or s@@@hanf Li{%ﬁ%‘iﬂonddi%@ aoithaileastions disnlayed otethecdiagsamoon the

i LLy. The first di , trol section causes a synbol of a
dovi ce of whi SHeElle doeslrEaones d3t MY GRORs reoneIentod nirpig Bt thandyERobnd

: erai . : ne eSS
hevice of “an; ieefo GBI A" THED RoBhUaBBMn CRBRFAL SBFToR A detied
second j udgmeditadel the dBVIBes RS0y ggﬁr@gfstse'l%&eﬁ%&?ﬁ?%r&ﬁqhgto&tgg &;f/" ly

or not can be readily known fromtheir Isplayed on't

screen. 20 Aldata mbmdryrsectidinsphaydisiays ohe wetiedode taie di duthuste tad dagithprrent
representation display control section for use in displaying the equi pnent

represent at i GFr8ANt hel s pledgticrghdprini [mosita'spmﬁen?_dhanreg;pﬂaeltineldavi?m:m ed
nt at i drawi n ommand. | | ddition, the first display contro
222[ fiﬁ i ncl 3@8&%'9?&*&@@“&% %ﬁa&ﬁgcfﬁantﬁrqf|th§e@¢\n@ﬁs fen heseeadilydgegsipadi oy a

25 synbolysat L ition on the equipnent representation on the
di spl ay ggr eetﬁefuﬁgfglgggsocﬁgéht o an externally applied synbol positioning

Froely drawn on tho o ool oy ar el B SeN G I RRREN S BPaliRRy
data indicating that the device is operating normally or second judgment
data indicating that the device is not operating normally. The first
display control section causes a symbol of a device of which the detailed

15 data contains one of the first and second judgment data to be displayed
in a different manner than a symbol of a device of which the detailed data
contains the other of the first and second judgment data.

Thus, whether the respective devices operate normally or not can
be readily known from their symbols displayed on the dispiay screen.

20 Also, the first display control section may include an equipment
representation display control section for use in displaying the equipment
representation on the display screen in response to an externally applied
representation drawing command. In addition, the first display control
section includes a symbol display control section for use in displaying a

25 symbol at a desired position on the equipment representation on the
display screen in response to an externally applied symbol positioning
command.

With this arrangement, a desired equipment representation can be

freely drawn on the display screen by applying a representation drawing




1 4 SEP 2005 8 command to the equipment representation display control
section. Also, the position of each symbol on the display scre n%qggﬂggpS
freely controlled by means of a symbol positioning command to t'h

di splay control section. Accordingly, this equipment nanagement 5 system
can handl e equi prent of various dinensions and various constructions in
whi ch i ndi vi dual devices are di sposed difgfrently. The present invention
can al so provide a conputer-readable recofYd nedi um having recorded therein

an equi pnent mmmnbfdthepeqmpammie‘meéém%’fii%éﬂi@gl %tﬁ‘nut?&”@é’étﬁfor%.haxisrbg a

di splay screen for 10 managi ng equi pment includin ality deviCes.

The equi prent thengpegitiarnof peagh asymblobsot heheodisptayr sureent @ap fier Steely
display sequence, a synbol selecting sequence and a second display
sequence. TheOReled s gnagns xfueneembel frasitiosingagommand dpr Heersyaticon of

i . i d al di spl aying a synbol for at
| east 15 one HF Bl Gallr 8l St anpPEpidTade. pbubt v Bmenhenagagemend |
i i h I .ecting sequence .is or
el coting a dostPrh"Cat! BRhde G TBRetarRe Ay Busord fRasii 800 Seriads.
The, second. o solstucaRASRAMIch Ihalyigdl ddi.debal hadodahafigorie  Se! ocf &

device out of detailed data stored or ehand splrayi n 20 called

detail ed data on tTkedipspsent davestion Thendalsd | @@ vitat aaf epnigheer- gve
devices may include either first judgnment dat am?)ndl cating that the device

i s operating 1®6PAhI Medium dJeningl jechydedt thietedni adi @fqﬂ.niipmehhamahhgem@\ntce
i t ti normal ly. ~ The first display control sequence causes a
Isfmt?& of a dUSUEAMONTT s 6 tuked it & PEmPUET heyiitgian gisphay sicreére forr st

ymbor o 0a di8TEdgr A IR SR A SRR hel iR resuiomenhe
di spl ay symba o o8 a0t nel 19 onel 5k Esg e PRI 2o kel e R AP Ehan
the remai ni ngequence, a symbol selecting sequence and a second display sequence.
The first display sequence is for displaying a representation of the
equipment on the display screen and also displaying a symbol for at least
15 one of the devices at an appropriate position on the equipment
representation on the display screen. The symbol selecting sequence is
for selecting a desired one of the symbols displayed on the display
screen. The second display sequence is for calling detailed data for the
selected device out of detailed data stored beforehand and displaying the
20 called detailed data on the display screen.

The detailed data for the respective devices may include either
first judgment data indicating that the device is operating normally or
second judgment data indicating that the device is not operating normally.
The first display control sequence causes a symbol of a device of which

25 the detailed data contains one of the first and second judgment data to
be displayed in a different manner than a symbol of a device of which the
detailed data contains the other of the first and second judgment data,

With this record medium, a computer can display symbols of

normally operating devices in a different manner than the remaining




14 SEP 2005 9 synbols. Alternatively, synbols for defective devices may be
displayed in a different manner than the other synmbols. Also, th@ﬁ §Eﬁh2@ﬁ
conput er -readabl e record nedium may contain a first display sequerc

i ncludes an equi pment representation displaying 5 sequence and a synbol

di spl ayi ng sequence. The equi pment representation displaying sequence is
for displaying the equipnent representatggn on the display screen in
response to an externally applied representation drawi ng command. The

synbol di spl agymbosequitiematsrel§,osyrdbsi! fori defeatisy Hatliced niy 68idisslayed

osition on the equi pment 10 representation on the display screen in
lroesponse to afl @4iféereat mannssithed theyothet symbots.oal ngdpon’lrrand. A de3|bred
equi prent representation can be freely drawn on the display screen by
agpl Si ng a rgpr esehfl | GORAUHG-CORNBNEG ferardemegowputngy. cantan ahferst

By appl yi ng aSHiDeropeei WhTeE RShAEaa Batinireniomatoee T ation e piARRENL d
i i i b i pi t he Vi ces .i nspecte
and eval st eo ey pSYBEBLE' eRiTE T saftivkce e posabiRET

pi pi ng syst emep28s&RabbnDERIHEFHON (Juckide PRAYE NGRS b

(Gt thd Sefi o tic
a edu]
bl ock di agram of equi pnent inspection and eval uation amnage n? g@ tens

accordi ng to repecsatiationent thetlispiey presemtn irpypevideon; ahl éif@ﬁ]éﬂl;ﬁ@ﬁ?‘ﬁ’e@
configuration in a menory of an equi pment 25 inspection a_nd eval ua ion
syst em shown ERTEIRAIREON . dAVGORECBMSTEsWS aThe osyrgkok disfilgyingt sequénceris r ap

ggﬁ]?i gﬁfg[ ?’ OJE ?idgsnpasglﬁ\é? airg@%ﬁ;bjﬁlzatz ' aFldgsfﬁ%dél psohs(i)tvi\gnao%ont?tgpteuq?}ipment
s 10 representation on the display screen in response to an externally applied
symbol positioning command.

A desired equipment representation can be freely drawn on the
display screen by applying a representation drawing command to the
computer.  Also, the position of each symbol on the display screen can

15 be freely controlled by applying a symbol positioning command to the
computer.

In the present invention, the equipment may be a piping system,

~and the devices inspected and evaluated or managed may be traps of
different types disposed the piping system.
20 BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a schematic block diagram of equipment inspection
and evaluation and management systems according to one embodiment
of the present invention.

FIGURE 2 shows a configuration in a memory of an equipment

25 inspection and evaluation system shown in FIGURE 1.

FIGURE 3 shows a storage configuration in a trap data memory
region shown in FIGURE 2.

FIGURE 4 shows a conceptual configuration of a preset region
shown in FIGURE 2.




shown in FIGURE 2. 1 4 SEP 2005 10 FIGURE 5 is a front elevational view of
an inspection and eval uation apparatus of the inspection and evahﬁ@hﬁﬁ?ﬁ@ﬂ5
system shown in FIGURE 1. FIGURE 6 is a state transition diagra

operation of a 5 CPUto set and call trap data in and fromthe preset
region in the nmenory shown in FIGURE 2. FIGURE 7 shows how to operate keys
on a keyboard of the inspection and evaIHﬁtlon systemin order to set trap
data of a desired trap in the preset region, and also a form of display

i i i spl ay FIGURSechi in af froine etsmeivniabnviang eV ainalispBcayst 8y
glh\c/)\inq :2 EI gu%& gy FI GURE 8 shows a different procedure than ?I GURE 7 to be
enpl oyed to seYalaHgnqapparates Hfdiher grapectioor endfetlaptiay. s Bt @R GvsHaws
how t o operat]g n a keyboard of the inspection and evaluation system
in order to ca‘(%(ﬁggsf'r ed trap data stored 15 in the preset region, and

i i ven, i i .section of the inspection and
St on sy o N Y ol B QAR Bn ail B d”
i Het ; i ugin i pe.
o a state transl oo SR CRIIME0 R8I End, 05 e BrsR e ERREE B G amarhe

[ i [ [ | uate traps
CPU of the indpeen ink|@b®Fegal uati on systemto inspect and eva
and val ves. FIGURE 12 shows a frame format of data transferred fromthe

i nspection and evaffa¥Rén 7systoars thow ho roreagteregy ssyst emkdybGHRE ¢ thaows
a part of data stored in the nenory section of 25 the nanagenent system
shown in FI GUREPCIR) @ﬁﬂfeia“ﬁ@ﬂssﬁﬂe@kéwfdebftoasﬁl Ypbagatgi vErm dbsined

zghgbgﬁe;[‘e Stgéé gh]et'ﬁ%eﬁrécs%rt 13fon ah §SHES L N9 aS givs%liéjftgliygn tirrlzp%islprl]ayt( ne
‘ 10 section of the inspection and evaluation system shown in FIGURE 5.
FIGURE 8 shows a different procedure than FIGURE 7 to be
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
15 in the preset region, and also a form of dispiay given in a display section
of the inspection and evaluation system shown in FIGURE 5.
FIGURE 10 is a schematic representation of a steam piping system
including a bypass pipe.
FIGURE 11 is a state transition diagram schematically showing
20 operation of the CPU of the inspection and evaluation system to inspect
and evaluate traps and valves,
FIGURE 12 shows a frame format of data transferred from the
inspection and evaluation system to the management system.
FIGURE 13 shows a part of data stored in the memory section of
25  the management system shown in FIGURE 1.
FIGURE 14 shows an example of a display given when setting the
references for use in inspecting and evaluating traps in the management

system.

FIGURE 15 shows an example of a table of results of evaluation of




FI GURE 15 shows an exanple of a table of results of evaluation of 1 4 SEP
2005 11 traps made in the nanagenent system FIGURE 16 is a s‘]t@tcggaogﬂﬂﬁ
transition diagramschematically illustrating operation of the he
nmanagenment systemto set the trap inspection and evaluation references and
to anal yze data of traps in 5 accordance with the set references. Fl GURES

17(a) and 17(b) show exanpl es of displays, or use in additionally setting
sp(eci) al manaéemant itens into the rranagerngit system in which FI GQURE 17(a)
shows a |ist Gépemade o te rnagethenisgstdne respective nmanagenent itens,
and FI GURE 17(b) shows the display 10 displayed when data is renewed.

FI GURE 18 shows a pHPYREr 18nsex siplee transttinm diagrae sahegl@diciaﬁﬁeiggﬁrgg??y

. O% di

Show ng. | oper ST GHOBr A hENEPGPY P MimiBHErEAMERY SO0 addit | Brml 1gp Let
[ ' 0 i state transition diagram

schonat 1 oal |y SRecay e Evallabhefrisras 3ha: fr deieetfla ahdieps in

eval uati o8 sysicem i fH I peci al nmanagenent items. FIGURE 21
shows an gxa?/rﬁe 0?@%{? sp a@qeg%%e%??%gkg% the display 20 of the managenent

temin which a BIGYRES dM{apPiaRtny7@yssesy a8hmpeNS (Pspa§sPRStie if r aps
?%St he piping systemare di sg)l)gyed. F%JRE 22 1S gn exarrp%% gspﬁet alel ed

data of a paradditipaally reettingelspectal fmamagenos® dievps aired 6 tAandgsmeay
screen shown in FIGURE 21 25 FIGURE 23 illustrates the arrangeneént of the
di spl ay showsYSEeMEiGrEcH1FIGYRERET o) shows g distofhdaia to fber entdred dngpl ay

shown in FIGRE r%Jspective management items, and FIGURE 17(b) shows the display

- 10 displayed when data is renewed.

FIGURE 18 shows a part of an example of data to be managed in
the management system.

FIGURE 19 is a state transition diagram schematically showing
operation of the CPU of the management system tg additionally set

15  special management items.

FIGURE 20 is a state transition diagram schematically showing
operation of the CPU of the inspection and evaluation system to
additionally set special management items.

FIGURE 21 shows an example of display appearing on the display

20 of the management system in which a steam plant piping system and
icons for respective traps in the piping system are displayed.

FIGURE 22 is an example of detailed data of 3 particular trap

selected from those displayed on the display screen shown in FIGURE

21,
25 FIGURE 23 illustrates the arrangement of the display shown in
FIGURE 21.
FIGURE 24 illustrates how to form the display shown in FIGURE
21.

FIGURE 25 shows the result of the processing shown in FIGURE



FI GURE 25 shows the result of the processing shown in Fl GURE 144%%3 ?ﬁﬁ?
12 24. FIGURE 26 is a state transition diagramschematically shot*
operation of the CPU of the managenent systemto performthe functions
shown in FIGURES 21 through 25. 5 FI GURE 27 shows an exanple of display for
use in setting conditions in the managenent systemfor retrieving traps to
be evaluated. FI GURE 28 shows the displ a¥2di splaying a result of
retrieving traps neeting the set conditions shown in FIGURE 27. 10 FlI GURE
29 illustratet.how the retrieved data are re- arranged. FIGURE 30 shows

retrieved data aft they are re-arranged, FIGURE 31 is a flow chart
illustrating operaﬂ%lr'lagf 2%héS Eérotaie tiessitigmgtagam ssehamatioalhershoming he

i i I h 30. 15 FI GURES 32A and 32B show a
1'ow chart 1 TR ENR eGP faph M HEhaBRmAT e ol Retiof e Kinclpaa or
detail. FI GURlg3h irﬁFP(]?fJR% glpqm;odglhl ystrating the operation of the CPU of

a

the i nspection and evaluation systemcontrolled in accordance with an

i nspecti 06 and evaf \GUREN 201 detioviet £ NbR@ApId dMeyiSBRGISHEsSY Rl %ﬁéﬁg
DETAI LED DESCRI PTI ON OF EMBODI MENT The present invention Is descri ef S
bei ng enmbodi expriditionss frecthien mamdgeved ntatsyste andoranageaERg yHIL T Bé
stea%traps, for exanple, with reference to FIGURES 1 through 33. FIGURE 1

is a block died’é’r“éﬁ‘*ﬁéf an inspecting and evaluating 25 system1 and a
a data transm ssion cable 3. It

Shoul'd be not ed ¢ HaICYRE" 2s SBgEBeRs Histlalodirdaying aces ok net royiavieg |
cable 3 only t%m%%&iﬁﬁltgﬁgﬁ%fnﬁmoen% SQg&mg%lbm 2;%(.3C0rdl ngly, when, for

exanpl e, the ecti o
10 FIGURE 29 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
management system to perform the functions shown in FIGURES 27
through 30.

15 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 inspection and evaluation system controlied in accordance with an
inspection and evaluation order determined in the management system.

20 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 reference to FIGURES 1 through 33.

FIGURE 1 is a block diagram of an inspecting and evaluating

25 system 1 and a management system 2, which are coupled by a data
transmission cable 3. [t should be noted that the two systems are
coupled to each other by the cable 3 oniy when data is transferred
between them. Accordingly, when, for example, the inspection and

evaluation system 1 is used to inspect and evaluate steam traps or other




eval uation system1 is used to inspect and evaluate steamtraps or other

It SEP 2005 13 devices, or when the nmanagenent system 2 is usedjtgrpr Ss
data about each steamtrap, they are separated fromeach other by Terbvlng
the cable 3. Wen steam|eaks through a trap (not shown), relatively high

5 frequency, continuous ultrasonic vibrations occur in the trap. The

magni tude of vibrations, i.e. the vibratlgg | evel L and the surface
tenperature T of the trap correlate to theYanmount of steam | eakage. (The

surface tenpefatices Orcwhenl Hieesndmagdieest eamam e3sidr asviit{y Hrbbéss tdﬁ&
and, therefore, to the amount of steam|eakage.) On the basis of 10 t‘ e
correl ation, atigapestean tap they ar sepamisteirom paclgathér by teheoving
measured vi bration |evel L and tenperature T whether or not steam | eaks
t hr ough partitﬁﬁl%ﬁ%l? aps, and to what extent steam | eaks. For that
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the probe 11 hagnitt@s moheyvibhslidiey 0. Nfe HHERAMBA Sldv%?klnﬂnﬁhﬁgé‘gguﬁg% The

trap and, if steamis leaking, to what degree the steam leakage Is.
probe 11 has tamndsetitreon sértder trapotorietate) td chesansiung ehatehavalakdagef

e oro 118 SOBED T gt (s b ot seacirs o tr
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through particular traps, and to what extent steam leaks. For that
purpose, the inspection and evaluation system 1 includes a probe 11 and
an inspection and evaluation apparatus 12. The probe 11 detects a

15 vibration 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.

20 The probe 11 has a vibration sensor (not shown) for sensing the
level 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

25  the vibration level L and the temperature T at the surface of the trap and
outputs a vibration-representative signal and a
temperature-representative signal which correspond to the sensed
vibrations and temperature. The signals are coupled to the inspection

and evaluation apparatus 12 including a CPU 13 via a dedicated cable




and eval uation apparatus 12 including a CPU 13 via a dedicated c%gigﬁéﬁ SEP
2005 14 | la. The vibration and tenperature representative signall: ﬂMS
anplified in an anplifier 14 and, then, converted into digital signals in
an analog-to-digital (A/D converter 15. At the output of the AD
converter 5 15, trap inspection-result representative data of a particular
trap (hereinafter referred to as trap |nﬁ€ectiop data) is provided. The
trap inspection data is applied to a CPU™3, which processes information
representativigaof the trap vibration level L and the trap surface
tenperature T contained in the trap inspection data in accordance with 10

correlation data O i{eNvGuRHOB)armst teraperaiuee nepresgnlidive signdésl aby arksitfied
exanple, a ROMor RAM The correlation data D represents correlation of

the trap vi brfht iaBE areRidieranld sand, adBeﬁerﬁ%t WET §de lﬂtﬂcﬁlgr!]’f@gg?régmgdﬁ Ir‘staa’amu
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is conpleted, the inspection and eval uation syste coupl ed via

cable 3 to tlhespafiomadedenentpslistem 2 CRIEoTRANIEE [ﬂb\téﬁsés) i nfdtidn3
t hrough an oper at section 18 which may include plural push buttons or
S@rflﬁa

keys, for trap&F Wige t Re jhedgtrept vitwations levelt He amdagiesretitaps ysuréane?.
The judgrren results a.{)e trans tted to the managenent system 2 via an 1/0

interface 19 SHACTAUre abicontaingg: igi they tidds dspsction datadin Acepedanaes myth n
team 1 oiragdorseneT fkapi BHIBUAE b kg o el ar Brperbsouidsar b3t ToF aps.
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of the trap vibration level and surface temperature to the amount of
steam leakage through the trap. Processing the trap inspection data D,
the CPU 13 judges whether or not any steam leaks from that trap and, if
15 any steam is leaking, to what extent steam is leaking. The results of
that judgment are displayed on a display 17, e.g. a liquid crystal display
and also stored in the memory 16.
When the inspection of all of desired traps is completed, the
inspection and evaluation system 1 is coupled via the cable 3 to the
20 management system 2. A command is given to the CPU 13 through an
operating section 18 which may include plural push buttons or keys, for
transferring the judgment results to the management system 2. The
judgment results are transmitted to the management system 2 via an /O
interface 19 and the cable 3. Detailed description of data processing in
25 the management system 2 is given later.
The correlation of the amount of steam leakage to the vibration
level 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 principles of operation into disc-type traps, bucket-type



basis of their principles of operation into disc-type traps, bucket-type 1
4 SEP 2005 15 traps, thernostatic (THERMO traps, float-type trpms&lﬁd%ﬂ%
tenperature-adjustable traps, for exanple. On the other hand, even “Wheh
two traps are of the sane type, they may exhibit different correlations if
they are manufactured by different manufacturers. 5 Accordingly, for

correct inspection and eval uati on of trapisbased on such correlation, the
i nspection and eval uati on of traps must béYbased on the correlation

i ist t of 3 rti ar ps
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to be inspected. For that purpose, the spection and e ation system1
contains 10 températuneradjusishleatnapsr doi taxampleor rehati@rottlat ahahd Oeven
substantially all of the comrercially avail able traps. Accor.d! ngl.y,
regardl ess ofwﬁ‘% typedranst aread tle beamasppre.edhand meayal edtibit, défberemdtt

i nspection andor?e\gal uation ,can be made lﬁgl@ if the traps are commercially
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is assigned with its own nunber including, for exanple, igits, which

is referred Hardchttteaps to bs insweatedp code. In the trap data nenory

region 161, the respective trap data including the correlation data D are
a'r?anged on the baégrs%hﬁt RwPoset the ieerretion and reygiuatbere system dscehtaims i n
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data D out ofof traps to be inspected and evaluated, correct inspection and evaluation
can be made only if the traps are commercially available ones.
The memory 16 includes a trap data memory region 161 as shown

15 in FIGURE 2. All of the available correlation data D are stored in this
memory region 161. In addition to the respective correlation data D, the
memory region 161 stores trap data including types of respective traps,
company codes indicating companies which manufactured the respective
traps, the operating principles of the traps etc.

20 Each trap is assigned with its own number including, for example,
four digits, which is referred hereinafter to as the trap code. In the trap
data memory region 161, the respective trap data including the
correlation data D are arranged on the basis of their trap code in a trap
code list as shown in FIGURE 3.

25 There are more than 2,000 models of traps in each of the types.
The trap data memory region 161 stores trap data and, hence, correlation
data D, of as many as more than 2,000 traps. In order to inspect and
evaluate one trap, it is necessary to find out one correlation data D out of

more than 2,000 correlation data D stored in the memory region 161. |t



nore than 2,000 correlation data D stored in the memory region 161. 1t 1 4
SEP 2005 16 is not easy to locate only the desired one in sp jm3ER @g05a.
According to the present invention, as shown in FIGURE 2, the nenory 16
includes a region referred to as the preset region 162, separate fromthe
trap data nenory region 161. In the preset region 5 162, data of only
desired ones of the traps, e.g. only thosi traps which are to be inspected
and eval uated by the inspection and evalu Bi on system are stored

bef or ehand orisprasedsy fbhiwcatepalyf e tédiedd dab an @bamush @4 in the preset
region 162 may be, for exanple, traps in a steam plant to be inspected and

eval uated. 10 | n tAecawtiogltoi Heparesent amdndioal uss isdnrtn\mT fmgﬁ]lleHQE: E,amr(ljg?t a
i ncluding correl ati on_dat of a particular trap is calle romthe data
st ored i% t hdMpPE¥ ¥t 1ﬁew°§%5)%za Rl &0 ¢ keiferradr nhgrsredhe, presetr aegionf rdd,
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prograns according to which the CPU 13 operates are stored 1n a control

program r egi crysi@m, iatetsterekibmigreh@nd or pheseti | 1 TUsd taippdirnRRiBEta atdre
control programregion 163 is in a ROM configuration. The trap data nenory

regi on 161 arﬁiof%'@)rtéﬁepraﬁ@@iF@ﬂiomdﬁzamayobeafﬂAfkaﬁirpﬂé,ggna@Bi itmnta $le@dRE 4
is a conceptugl esentation of the structure of the preset region
162. The pfeﬁﬁn{ggﬁﬁdnﬁ%eftfaa&% \éaqga}g srality, e.g. six, of partitioned
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stored in the preset region 162.  With this arrangement, the range from
which desired data is to be found can be narrower.
Writing of trap data into the preset region 162 and calling or
15 reading desired trap data from the preset region 162 is carried out by the
CPU 13 in accordance with a key entry through the data entry section 18.
The CPU 13 also causes a message based on the key entry to be
displayed on the display 17.
Control programs according to which the CPU 13 operates are
20 stored in a control program region 183 in the memory 16. In the
illustrated embodiment, the control program region 163 is in a ROM
configuration. The trap data memory region 161 and the preset region
162 are of a RAM configuration.
FIGURE 4 is a conceptual representation of the structure of the
25  preset region 162. The preset region 162 includes a plurality, e.g. six,
of partitioned memory sub-regions 162a, each for one of the six trap
types, namely, the disc-type, the bucket-type, the thermostatic type, the
float-type, the temperature-adjustable type, and other types. Each of

the sub-regions 162a includes a plurality, e.g. 30, of smaller memory



the sub-regions 162a includes a plurality, e.g. 30, of smaller menory 1 4
SEP 2005 17 regions 162b. Trap data for one trap nodel is stprue@FPnogsch
smal ler nenmory region 162b. Thus, in the exanple shown in FIGURE 4, trap
data of thirty (30) trap nodel of each type can be stored in each _
sub-region 162a. 5 As previously stated, comands for witing and reading
desired trap data in and fromthe preset ﬁegion 162 are give through the
data entry section 18. The keys on the ddf a entry section 18 are arranged

as shown in felg@RE 1B260i clirdps datd fentond BWpOMoldREe i IR IR ANsmaller
eval uation apparatus 12. The keys are sorted into a power swtch key group

181, a 10 funoemerykegign cif2b182Thast imdheypearspleeshowg ke¥|QURE 4183zpand
a nunerical key group 184,  The display 17 is disposed in the top portion
above these K&tagPduurtyamdOndiamemadel qfi eachyttpel cdins pleaystpredelin waach

can display a nessage J for exanple, two rows. The inspection and
eval uati on aﬁﬂgféﬁ%8n1£§ZQS general ly rectangul ar and has such a size that
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using the trap codes, with reference to FIGJRES 6 and 7. FIGURE 6 is a
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above these key groups, and may be a liquid crystal display panel which
can display a message in, for example, two rows. The inspection and
evaluation apparatus 12 is generally rectangular and has such a size that
15 it can be held by hand. The inspection and evaluation apparatus 12 has
an input terminal 12a at the top end surface for connecting the apparatus
12 to the probe 11 via the cable 11a.
Next will be described, how to manipulate the keys on the data
entry section 18 and how the CPU 13 operates for writing desired trap
20 data into the preset region 162, using the trap codes, with reference to
FIGURES 6 and 7.
FIGURE 6 is a state transition diagram showing the operation of
the CPU 13 when trap data is written in and read from the preset region
162.  FIGURE 7 illustrates the sequence of operating the keys on the
25 data entry section 18 for writing trap data into the preset region 162, and
also the messages on the display 17.
First, an ON key in the power switch group 181 is pressed. Upon
actuation of the ON key, the CPU 13 checks itself with respect to its

predetermined functions in about three seconds and places itself in an



predeterm ned functions in about three seconds and places it: e}gf%%[peﬁﬁ@l 4
SEP 2005 18 idling node M2 as shown in FIGURE 6. In the idli'n ,
the CPU 13 awaits a command fromthe data entry section 18, and al so
causes the display 17 to display a three-digit number and a five-digit
nunber in an upper row, and "MODEL" in a |ower row, as shown in FIGURE 7,
Part (a). 5 The three-digit nunber in the g per row in the display 17 is an
"area nunber" representing the area of a Steam handling plant where a
particul ar t righingsmbdead2cas Thewiine=IEWRE Sunbrethe nditie moweM 2 ohe iGPE
"trap nunber iven to each trap to be inspected and eval uated. Both
nunbers are aT:glaWaéﬁ woma@ﬂébprwha q:?éﬁsﬁdﬁrwme)ﬁmmé@e@nﬂmisorca}usesljhe 10
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Next, the type of the trap is selected by pressing an appropriate

key in the trap type selecting key group 183. Then, the CPU 13 enters

15 into a model writing mode M4 and causes the display 17 to display, after
the indication of "MODEL” in the lower row, a two-digit number and a trap
type selected through the trap type selecting key 183, as shown in
FIGURE 7, Part (b). FIGURE 7, Part (b) shows that the “FLOAT” key in
the trap type key group 183 was pressed. If it is desired to change the

20 trap type to another type from the FLOAT type, the key for the desired
type is pressed.

The two-digit number in the lower row shown in FIGURE 7, Part (b)
is the number of one of the thirty smaller memory regions 162b in the
sub-memory region 162a for the selected trap type of the preset region

25 162. The smaller memory regions 162b are numbered from 00 through
30.

Keys with arrows “ T " and “ ] " indicated on their surfaces in the

function key group 182 are pressed to enter one of numbers 00 through

30 corresponding to a desired smaller memory region. In other words,



30 corresponding to a desired smaller nenory region. In other words, 1 4
SEP 2005 19 one of the snmaller nenory region 162b in which tc“rs;g?em%
desired trap data is selected by operating the " T " and " |°" S r
exanple, the " T " key may be pressed once to select a first snaller
nmenory region nunbered "01", which may be referred to as menmory nunber. In
this 5 case, the nessage displayed is as i?own in FIGURE 7, Part (c). Below
the menory nunber (or in the first digit the nmenory nunber) on the

di splay 17, etturaSolhel3amablernkemdrpdiegas i md 2bha witiehdicgistoreadebiee ¢ tpmged.
It should be noted that the nmenory nunber "00" does not represent a

smal | er nenorfi)a’fﬁe@i%ﬁieqtﬁzbbymﬁeraﬁngstha kT Acargt “rire"skafgs; t & oir rediacratle, 5|m;at 10
the CPU 13 is pow in the nodel wjting node M§. Therefore, no trap data
can be wri ttenfli m%mi@a%p\&eﬁﬁ%&ncgo@v selgcl 3 Tl ssalley Mea afENHGHON

rap dat & snoll BBty D Tveffifork By ente ke [ sartesin ok orecis”
L LT 1 e e t he

Phousands di e the Meneadf g gfafeu 1o RESNAATHA FIBURE 7., RAPTRL "oRelay
digit. Wen tthe meousgndsmbiepi(briis tﬁ@tﬁfs@OHigitt@Etf@%érﬁo?f"n@hﬁoérgtd?lh%érap
code entry node M. The nessage on the display 17 displayed wheh the
t housands  di dglispigfy, 17,08 cwampﬁéa blirksi, sndieatiegetti at $hs Rtigit dam bt GHRRgéd. Part
(d). It is seen th the cursor 17a, 20 too, has noved to the position
bel ow t he t hgﬁs%i‘r%@é ohegiﬂp.?ewgﬁt ftBar M@MAry snympeai ﬁ@gﬁfg&&pnebdep!{%@?;tﬂaen

i d M, t.h returns. to e
model wr i £1nG O OGP h] G25U af % epdind Sl 529 &0 dAdIG8e Khain
trap models. et Centert hat eMe 55000 RelE) B T i TRt
trap code widdtatoaarbelatratet br s iferhBf hiMBepag@ menory region 161 and

finds out whether or not trap data for the respective trap codes are
present in After selecting the memory number, numeral keys are used to
enter the trap code of a trap of which trap data should be written,
beginning with the digit in the highest position toward the digit in the
15 lowest position, e.g. from the thousands digit, the hundreds digit, the
tens digit down to the units digit. When the thousands digit is entered,
the CPU 13 enters into a trap code entry mode M6. The message on
the display 17 displayed when the thousands digit of, for example, “1” is
entered is shown in FIGURE 7, Part (d). It is seen that the cursor 17a,
20 too, has moved to the position below the thousands digit.
When four digits forming a trap code have been all entered in the
trap code entry mode M6, the CPU 13 returns to the model writing mode
M4,
The trap code for a particular trap can be known from a table
25  containing trap codes shown in relation to corresponding trap models.
After entering the trap code, the CPU 13 checks the entered trap
code with trap data stored in the trap data memory region 161 and finds
out whether or not trap data for the respective trap codes are present in

the trap data memory region 161. |If it is found that the trap data is




the trap data menory region 161. If it is found that the trap data is 1 4
SEP 2005 20 present, the CPU 13 checks if the trap correspondi ng-,jtﬁ SE:PEZUUS
entered trap code is of the initially entered trap type (entered’i e
state shown in FIGURE 7, Part (b)), i.e. whether the trap is a float type
trap. If the trap type is the correct one, the CPU 13 nakes a trap nodel
corresponding to 5 the entered trap codemgpsplayed on the dlsplay"17.

FIGURE 7, Part (e) shows an exanple in ch a trap nodel "J3X-2 is

di spl ayed on presentii sl @ U113 cwrecés dohhle ntapt correepbadied to Hie eatdaed 19" .
Then, when the CPU 13 is in the state shown in FIGJRE 7, Part (e), an
"ENT" key in Qofe hudbrthe dljally engeresutiag tynesenteretdndhe sthde remden e

j h dt , 1,e. thet data for the
rap of i oif IR oaradtd bl 55 iietho 1he Rian, it 4 dlodd tuaigsre b trame
: I - t ta i.s wittenin the .firs
hemnry 1 ogi o BEp R o AR, 3y 204 eafatge, n%oﬁe‘mm?w%io y
o . : a _
This message e Ohored (rareollb dishyRl, St s £ 251 EBRE 76 RAT L
i dling node Mhowd taev abimpeéyin Wihech raamaﬂlﬁtrﬁo@an"M-\M'ffstGeJnggb%(yéHpgﬁthtrE%)the

and keys when the apparatus is in the state shown in FI .

In this casedispiéi breegenpondiegdoroenteredytrap beden)é&s@@@é (ﬁn th_efd! fpl ay 20
17 returns to the state shown in FIGRE 7, Part (c). Further, if it is
desired in the stal®BhBRAN WerCBURE7IS Phathe gte showntier FIGERE Zp Rast be

: ' . ; 4L ;
appropr | at o HheRToa keyie) ﬂ?ﬁifﬁﬁsb@%rﬁ%ﬁfhﬁ aDad Ui %}i{e@?fﬂngf@ﬁ% )e
. < |
"o tra dateos dbertapiada Seshding, @ s Pl duab LV ol FH beld
trap data neror yhe teg ohwhédh tigs nidddihe “Usapmt bﬁpﬁlecﬂﬂfs‘?lsa‘?@@c@xﬁgn%,eﬁlaﬁhe

entered trap code is not the initially selected trap type even
trap data istheunapidataneemory region 161. The read trap data is written in the

first memory region 162b. Then, the message on the display 17
changes to a message indicating that the writing of the trap data has

15 been finished. This message is shown in FIGURE 7, Part (f) The
CPU 13 returns to the idling mode M2.

Alternatively, the trap data can be writien by pressing the “ T " and
“| " keys when the apparatus is in the state shown in FIGURE 7, Part (e).
In this case, upon pressing the arrowed key, the message on the display

20 17 returns to the state shown in FIGURE 7, Part (c).

Further, if it is desired in the state shown in FIGURE 7, Part (e} to
alter the trap to be written, the trap code for the desired trap is entered
by pressing appropriate numerical keys, which returns the apparatus 12
to the state shown in FIGURE 7, Part (d).

25 In the state shown in FIGURE 7, Part (d), if no trap data
corresponding to the entered trap code is found in the trap data memory
region 161, or if the trap type corresponding to the entered trap code is
not the initially selected trap type even when the trap data is found in the

region 161, the CPU 13 returns to the state shown in FIGURE 7, Part (c),




region 161, the CPU 13 returns to the state shown in FIGJURE 7, Part éC)’ 1
4 SEP 2005 21 as shown in FIGURE 7, Part (g). In such a case, 4 1;93 005
trap code should be entered. In the state of FIGURE 7, Part (g), if, for
exanpl e, the "ENT" key is pressed, the witing of trap data into the first
trap menmory region 162b 5 or the renewal of trap data in the first menory
region 162b i s not done. According to the pata witing nmethod thus far
described with reference to FIGURE 7, a frap code of a desired trap is
entered dired@s ghowp ifr EESURE KeyRardn(g)he IRestiriardcaswavesrredt trapecatiees
not know t he tr? cod«? of the desired trap, he or she nust find it out
fromthe 10 WQ\V@Q@IV BE&kribed trap code list. According to the

model retrevi ng. ditheRiaP g RV RBar i Bkl 1), dhofosyianplk: the EAGS Kibbel

i evi i : e ; i
etrioved: an P Rosed, i HRNREC Rab PR TRREIS ity Fab iRbiBEn M s <
of the regri @rdﬁetréﬂéw%oﬂh%@: datEhip th'éaﬂi)rsf"ﬁ%%o@ei::elrg‘gﬁ&ggggqgﬁg?@bﬁ? ng

nethod is described in detail with reference t he

states illustratedA¢oorBingURE 8he Paates Wrding hmetighd (husarfer ddgoribad gt he
states shown in FIGURE 7, Parts (a) through (c). Wien the nessage shown in

FI GURE 8, Paréfqrencedodt K Bred, atliap crdelaf asdesired tape isedtdredrdiréatly node
S L RS T M R A

retrieval kP el TN Pa  BBRARTH R st B FlnBul SRy oup
182 is usgd @S’ﬁﬁif@@sryeﬁéé&wéd ?I%tpk@dde fist.t haceg nbgpggfsgguigﬁgdnoe&émb@é of

"I NFORMATI ON' key is pressed, the nessage on the anges t he
one shown inin FidaAiREN 80 Bee ttrdm)codSpeniryi matihod, worrds HEPYPARYVIRF andy €

di spl ayed in the upper row, and a conpany code consisting of, ]‘or
entering method is also employed. In the trap model retrieving and
entering method, a trap model of the desired trap is retrieved, and the
trap data for the desired trap is written on the basis of the retrieved trap

15 model. The trap model retrieving and entering method is described in
detail with reference to FIGURES 6 and 8.

The states illustrated in FIGURE 8, Parts (a) through (c) are
similar to the states shown in FIGURE 7, Parts (a) through (¢). When
the message shown in FIGURE 8, Part (c) is displayed, the CPU 13 is in

20 the model writing mode M4. In the mode M4, when a retrieval key is
pressed, the CPU 13 enters into a manufacturer selection mode M8 as
shown in FIGURE 6. In the illustrated inspection and evaluation
apparatus 12, there is no key named ‘retrieval key”, but a key labeled
“INFORMATION" in the function key group 182 is used as the retrieval

25 key. At the same time the retrieval key or “INFORMATION" key is
pressed, the message on the display 17 changes to the one shown in
FIGURE 8, Part (d). Specifically, words “COMPANY CODE" are
displayed in the upper row, and a company code consisting of, for

example, one digit, as well as the corresponding company name is



exanple, one digit, as well as the correspondi ng conpany nang, is 1 4 SEP
2005 22 displayed in the lower row. In the illustrated exa é,SEPCﬂMﬁany
code "0" and its correspondi ng conpany name "ABC' are di splayed. The

manuf acturer selection node MB is a node for selecting the manufacturer of
a trap whose trap data is to be witten. The 5 manufacturer is selegted'by
pressing one of the " T " and " | " keys. ¥hen one of the " I " and I
keys is pressed, the nunber or conpany code bel ow which the cursor 17a is
bl i nki ng charfjBlayiedcinetiseloverr raecr dadbs)illusinatechexamppang ovangaryl sode
changes. After,a manufacturer is selected in the manufacturer selection 10

mode MB, the CPENINLRERITERPENANGANPERY aameo‘hi\%'aara\ﬁts,plaslredmi gh t he

del of desi ra nuf act ur by the sel ect .
manat act urer 1 sel feduanuigsfiuer MReFO REbe A St s §pésssei%ctmeahet ne
di spl [ N P d) n e:. CP 13 e i e
mde 0. Thi e na et SR a0 oSk i et el ey Vil ot fe
di spl ayed5 Theahueetsfows iselddt6REy SreRallg OBk 0% thkOF 1examy @.| » g dysoat
type trap, Mdel J3X-2 manufactured by ABC Conpany. Different fromthe
previously de¥benbate of dpecolié amd t\ Trkehods probeed,r B nodelerrat cargyamg and

entering method enabl es an operator to wite trap data for a desired trap
even if he dd®dendeloowhithe theaguesare.17a20s Abliokidonghgngee fieewases ose

the t de; | i st . Xt eferring to FIGURES 5 and 9, how to read out
trgp :jg{oacoquetclt@%sqﬁl)l,elaﬁg tbgs‘:ﬂ&ﬁq e”%rﬂ?ﬁl%ﬁ) REEY regi ons 162b of the

5. “Parts (2) throudh( ) TaARTsurER. el SulRah O e R IR BuededloThar <
(1), throuh (mdo s, me EPUBRRs Ry embabi LDIMEh e M0S IPYhthipRgoLes

that in FIGURE 9, Part (c), different from Fl
8, Part (c), raodelesdagedediBxd2bnesofli el dysss imahbRichored Gy Qhet Belelcaver
rowof the 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. This causes a display shown in FIGURE 8, Part (e)
156 to be displayed. The trap shown in FIGURE 8, Part (e) is, for example,
a float type trap, Model J3X-2 manufactured by ABC Company.

Different from the previously described trap code entry method,
the trap model retrieving and entering method enables an operator to
write trap data for a desired trap even if he does not know the trap code.

20 Accordingly, he need not use the trap code list.

Next, referring to FIGURES 5 and 9, how to read out frap data
written in the respective smaller memory regions 162b of the preset
region 162 of the memory 16.

As is seen, what are shown in FIGURE 9, Parts (a) through (c) are

25 the same as those shown in FIGURE 7, Parts (a) through (c), or in
FIGURE 8, Parts (a) through (c). It should be noted that in FIGURE 9,
Part (c), different from FIGURE 7, Part (c) and FIGURE 8, Part (¢}, a
message “J3X-2" is displayed in the portion of the lower row of the

display 17 following the message "MODEL 01". This is because the trap



display 17 follow ng the nessage "MODEL 01". This is because the trap 1 4
SEP 2005 23 data for a Model "J3X-2" trap has been already wrr[tgng gﬂﬁéﬂe
smal l er nmenmory region 162 having the nenory nunber "01". As describe
previously, when the display 17 is in the state shown in FIGURE 9, Part
(c), the CPU 13 is in the nodel witing node MA. However, it should be 5
note that when the CPU 13 is in the node Dz(g it is also in a nodel reading
node ML2 for reading or calling trap data for a desired trap. In the state
shown in FI GUigtagforpar MO(C@,“JB?%Z" itrep hasnbeen aleeadyngvrittenenlthes smaleirn

FI GURE 6, the "ENT" key. is pressed afher the smaller nenory region 162b
where trap dat'&Myy f OBeQB?e ayingy the Besey ingmirerseléct edsbyeseebeting

one o e, 2 SR ghne ST 17 R L et S ST Po
for e Wedel ]38 b 1apl 1 RNNBEP G EROdt e NTgkRY; I B REEY, g

the nodel 50f ndte thatpwdknwieCpbel g riapirdaga rﬁédbawbq‘ffﬂscggsbefh I8 model
GURE 9, Part (d).

di spl ayed on the display 17, as shown in Fl n the case

of FIGURE 9, mading modet M4 2tfoape ading dronrall‘i/togiegap HQ?XTOQ"% tié@i{bedili@ﬁatpbegn
call ed. An operator can know the trap_type an nodel of a trap to be
i nspected si ﬁce t heythe statadsosedn 5rﬁGb)% & Parh(¢ladredntitietmedel egrding

i . ' d, CPU 13 ret to the idli
rode . S8 A LR TS ettt oo
| hspecti on anieoRy RBIGH 162 yifelRal dill 0 I hesirest e TS St
inventiony trapedidaby AfreksingPBh¥ éfhﬂﬁeeaﬂ'b‘%\ﬁed ggys.of 1R BMHRE of P%F@f@é

which are imedi ately to be’inspected can be ectively stored i'n
preset regi ortht62elevdbah smaalpar tiemb@r régiap 1626 dsbthd fﬁiﬁf@?%?i‘én humplerédpe

HQS 3; ;h?gr“tOBﬁ&@pi@{egﬁggkﬁaa&? tﬁgsl\lflgggl }Jr3a -ZQ?ﬁ;p Iiss cgﬁtaeir?éc?.d fV\rlt?gr]lthe
the “ENT” key is pressed, the trap data stored in the selected smaller
memory region is called, and the model of the trap of which the trap data

15 has been called is displayed on the display 17, as shown in FIGURE 9,
Part {d). In the case of FIGURE 9, Part {d), the trap data for Model
“J3X-2" trap has been called. An operator can know the trap type and
model of a trap to be inspected since they are indicated on a plate
attached to the trap housing.

20 When the trap data is called, the CPU 13 returns to the idiing
mode M2. Then, the trap which is Model “J3X-2" is inspected and
evaluated in accordance with the called trap data, which results in
precise inspection and evaluation.

As described above, according to the present invention, trap data

25  for only those ones, out of a number of traps, which are immediately to
be inspected can be selectively stored in the preset region 162. When
a particular trap is to be inspected, first the type of that trap is selected,
and desired trap data is selected from the trap data for the selected trap

type. Thus, it is easier to call desired trap data than calling it from the



type. Thus, it is easier to call desired trap data than cal |4 pgej 2m t he
1y2 SEP 2005 24 trap data for all the nodels of all the typ1eg. SFE é@g .
illustrated exanple, the maxi num nunber of trap data that can be stored in
the preset region for each trap type is thirty (30). The value of thirty
is enployed for the follow ng reason. Usually, one 5 steamutilizing plant
uses fromabout 10 to about 20 trap nodel sgat nost for each trap type.
Accordingly, thirty snaller nmenpry regions 162b for each trap type can
handl e al rrosttr%ﬁakplﬁlé@fta”ﬁ-bﬁ\mtﬂstorﬁ@ Iniveblypesf the snal | elr rremr)]ry r egi ;)ns
162b is not limte o thirty. In the above-described exanple, the prese
regi on 162 in whi c&' hl‘?)'”‘l‘%bgtﬁgt axamplestthecmaxagnamy naader afotrapplateathiaty of

el o P! DB R T TG e
(e meChod el b e apcie i gehr 19 SAESIAIRERG, (LEOD) PUBLARELoRS

arranged thatsteahyutihgingaplah@luskstiren #odthe) MOIRoutameHah Rel8R! sefhdstar
8 mat chi ng

may be used to retrieve the nodel of that trap (i.e. forwar

search) to fifed eseh trap typap rhxbelrdingsy,nhitthismdlterpmemstgl regtidves 62D fdat a

is witten or c%l led. A steam piping system may include one or nore

assenbl i es eRAFh Y@ hReudeAghandig Almegieany arlant lbﬂmwd_ s ;bbzaj_um![)%leotfh_e
hown in . Fl 10. Wen a tra 1, faor.exa e, . disposed in e main

gin;e)es4 may f4PIS ﬁqumﬁﬁoéYéﬁ%on?t%Gl %Otb'émﬁ@ggprt@tftbr repl aced. In fS:JCh

a case, the bypas i S tr 41 so that, steam flow

het ween two poi nt Slﬂow%ga&%giet%éb}ﬁﬂ)ee;oog%ﬁﬁié,t &E% pé{fgggr{egg’%a:égt% e 25

The bypas§ pitpsp datadrydasrég byRWl%leHainY@Sa'Sélrd;rﬂgtyC%’f‘ srug-lloérg?g%%q%% 4t P

steam through the pipe 5. Valves 42 and 4 I'spose osite ~Sides
of the trap 4arfone trapttypkl i nthe heeddtomegddn stodamayhbeudtideldeo ragiffekent f

the Lrap 4 QT a on & manuradturer pasie, oo 12 2 43 AT

Furthermore, the method for writing and calling trap data in and

from the preset region 162 is not limited to the described ones. For

15 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 search) to find out the trap model. Using this trap

model, the trap data is written or called.

A steam piping system may include one or more assemblies each

20 including a main pipe 4 and a bypass pipe 5, like the one shown in

FIGURE 10. When a trap 41, for example, disposed in the main pipe 4

may fail, leaking steam, it should be repaired or replaced. In such a

case, the bypass pipe 5 is used to bypass the trap 41 so that steam flow

between two points on opposite sides of the trap 41 can be maintained.

25 The bypass pipe 5 includes a bypass valve 51 for controlling the flow of

steam through the pipe 5. Valves 42 and 43 are disposed on opposite
sides of the trap 41 for controlling the flow of steam through the trap 41.

If the trap 41 can operate normally, the valves 42 and 43 are

opened with the bypass valve 51 closed, so that steam can flow through



opened with the bypass valve 51 closed, so that steam can flow;th gh 1 4
SEP 2005 25 the %llroap 41 as indicated by a dash-and-dot I|ine a‘i ﬁo&gﬁaZU&Men
the trap 41 fails, the valves 42 and 43 are closed, and the bypass valve
51 is opened. Then steam can detour through the bypass pipe 5 as indicated
by a broken line arrow 5a. In this case, though drainage of condensate 5 by
the trap 41 is not available, at |least the:fl ow of steam can be
mai nt ai ned, so that the repairing or replacenent of the trap can be done
wi t hout need thertrap ddpasindinateshly at dash-ahdedat Inaarrow #a. howhearthettnep
bypass val ve IS br.oken andézt eam | eaks fromit, the operating

e

efficiency offklﬁléﬁ%k V@_é‘f?rsle sft\ﬁi_ radfa‘e%lé‘sﬁﬂe:alﬁdirtnfgﬁ ebéy?tass(l;faltéﬁﬁiy‘tfﬁg 41
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bypass val ve as in the case of traps. Accordingly, measuring

vi bration | evegintainelde soalhat 168, repairisy posepdoenaentdet Brartg cyheiehgsner

not steamis |eaking through the valve 51. Vibrations in the valve 51 can
be sensed by YWERGWiHRET oy SippPiagi he opasation ofttherant.p end of the probe 11
agai nst the surfac magnj t ude or |evel of the

h i . Th (
vi brations can be Ig’eﬁﬁgwtggg'f'ﬁg%vﬁ’ﬁ@%ga%ai‘?%bggisr@@iﬁﬂ_%'El*@tqﬂj“t]ﬁ@kﬁ‘vm@frhtti ons.
fegi on 164 1 ne e adng i erclGifie Br e YAt Rale SR WHBBR LRt P
program g sttpeeslap AFeUdhnG, horhAils prA%b?@ﬂngﬁj‘e@%bﬁ@équbet\selnﬁe,,'g%'g;y

di spl ayed on the display 25 17 and al so tenpor rﬂ! store “the
16. The val veot msyethé omp &héh evainzn ipde buoarsamticsbepanuyageisy the CPU 13

to judge whether or not the bypass valve 51 fails, e.g. whether or not
steam is | eaking. Mrerequigmenp iesredion madpesbliation syptersstdicagadingt td he
surface of the present invention has a valve inspecting and evaluating function, too.
It is known that steam leaking through the valve 51 produces ultrasonic
15 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.
Vibrations in the valve 51 can be sensed by pressing the vibration
sensor at the tip end of the probe 11 against the surface of the valve
20 housing. The magnitude or level of the vibrations can be derived from
the data obtained by sensing the vibrations. The system includes a
valve inspection and evaluation program memory region 164 in the
memory 16 in which a valve inspection and evaluation program is stored.
According to this program, the vibration level is displayed on the display
25 17 and also temporarily stored in the memory 16. The valve inspection
and evaluation program is executed in the CPU 13 to judge whether or
not the bypass valve 51 fails, e.g. whether or not steam is leaking.
When the tip end of the probe 11 is pressed against the surface of

the valve 51, not only the vibrations but also the temperature at the



the valve 51, not only the vibrations but also the tenperaturejaf Sfre 285
SEP 2905 26 surface of the valve 51 is detected. The val ve inspection and
eval uation program processes the tenperature data fromthe probe 11 to
derive the tenperature of the valve 51. The tenperature is displayed on
the display 17 and stored in the nenory 16, together with the 5 vibration

| evel . Thus, an operator can know whet her gr not the bypass valve 51
fails, and al so the surface tenperature o? the valve 51. It shoul_d be not ed
that when t heSWiRAneht thensyaleei & dad dedectiedat i GFhesysalee dhspéetion espdt
invention is used,,.it is necessary to choose one of the trap inspection
and eval uat i o?%’ag%b?%rﬂra%ﬁm HaogapsRs ile tepecatuon data feaml that probept bgo am
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i i i val u e,
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| nspect i 06 andbrdian el | dThusy sdre paeaief dadch Ow! DRedtldr Ui nat Bk BIRACS ment

is arranged such that the inspection and eval uati on programcan b

manual Iy swivadved1tfailopghdtaieo tee ausfate fempetitane b8 thé vapedsti on to this
manual sw tching mpde, the systemaccording to the illustrated gnb_odl ment
of the present invinEheHid e beoisskertaabdwhanaithe 20qaipent iiospeétiahi agd

. Inth ti i tch node, the trap i,nspection and eval uation
;Tr)ggr amnandeter%%ﬁ@%r&l?%cqyrs? %’Bcf’f gﬁe af?lrtfseaildﬂﬁ%’ﬂti' ipr 88@ Gitai%e NecesRRY tal |y

i i 1 nber, e.qg._on of traps
a1 taﬁﬂe?h;”s?#@*&ﬁﬁn%@éﬁ%iﬁh‘aﬁi%e@gsEéﬂﬂoii%h? éiﬁ*a%‘ﬁgg&rygga& ad Zaz ‘abie
. R , t . s
5. “Now, ' 9per ot on oF e SPRSEenr RN DERYRAITRIF S T AT e 1
accor di ng toinspedteiuand agesluatdandi Ifettie ftedp iaspeabi By apsluaty@l uad ithgh

traps 41 and bypass valves 51 is described with reference to o
inspection and evaluation program must be executed, and if it is the
valve 51 that is to be evaluated, the valve inspection and evaluation
program must be chosen. For that purpose, the inspection and

16 evaluation system according to the il.lustrated 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

20 automatic switching mode. In the automatic switching mode, the trap
inspection and evaluation program and the valve inspection and
evaluation program are automatically switched in such a manner that a
predetermined number, e.g. one, of traps 41 and the same number of
valves 51 can be alternately evaluated. ~The selection of the programs

25 can be done through the data entry section 18.

Now, operation of the CPU 13 of the inspection and evaluation
system 1 according to the illustrated embodiment for inspecting and
evaluating traps 41 and bypass valves 51 is described with reference to

FIGURE 11. FIGURE 11 is a state transition diagram conceptually



FIGURE 11. FIGURE 11 is a state transition diagram conceptuall _y-rilg4$§_lf_P 5
2005 27 illustrating operation of the CPU 13, which operates i nr&gg
illustrated in the state transition diagramof FIGURE 11 in accordance

with the progranms. In FIGURE 11, a trap inspection and evaluation node M0
is a node in which the CPU 13 processes inspection data 5 including _
vibration-representative data and tenperap@re-representative data provided
by the probe ,il]l | n.accordance with the trap inspection and evaluation
program i.e.l t‘ﬁLIHBBQr apgraben daf athe 1&PUt HE, t whpeh 4aperatbe in nspectneérand

i i i 0 he CPU 13
o acoases 'hQ”ﬁatir"é‘t%qeii"a&%Eéigéa'té’Etrsé‘%i&iﬁéihﬁa%tréﬁ‘ﬁ??ﬁﬂlﬁaLﬁagvzﬁ ianﬁ‘rﬁfﬁéaizon
i qn: he i i ! ti.on appar at.us,. (S
poverod by Arul R Whar R eyl EERRE,Ie 7 A SRSREGER B8 T UEah cpo
18 checks i thels W20apCer ARSI Miich HePEHo! 18 N80oRE0CeHE Fotiich dhher

that, enters into an idling state 100. e ter rng s sed
herei n meéns iachsliegt vidralot-hepresameatise t datai @!nldngeﬁ@@?aﬂ\@elr@g?é%rﬁfaﬂ’&é
transition diagramshown in FIGURE 6. In the idling state 100, the CPU 13
awaits a co 8 pedidads by dadyprbbe 1hipeccomianaedvidhdhedrapinofedidm apd41
or a valve 51, .Shoul d be noted that in the idling state 100 i nmedi ately

after the 20 %’&g@?%?ﬁspffﬁf@@, tIf-nEte &ﬁ,fr%|ﬂ@0wtﬂ3[)i gC_)li the Hgaps &bl to be
cval uat i ng a 1PRERH A R0alBEs o In T halyRdnERstuet end SEACAl AR 8988 3% tne
apparatus 12uEheRCPYg, oot Bl MR InBhaREth LA TR SRl UL RG, IRV
the 1 T4p | hspoct o an. eunl st on Nel B0, and in the manual sw tehing
mode. Let it be as@limadiftehanspendionPand3evauatiorvappaeus 12 & pblvered by
mediately 3l bSting fhe DRKey T (ha- powar switch key group 181, the cpU 13"
checks itself in accordance with a predetermined procedure and, after
that, enters into an idling state 100.
15 The term “idling state 100" used herein means substantially the
same 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 evatuation of a trap 41 or a valve 51. |t
should be noted that in the idling state 100 immediately after the
20 apparatus 12 is turned on, the CPU 13 is in the trap inspection and
evaluation mode M20 and is ready for inspecting and evaluating a trap 41.
In addition, immediately after the turning on of the apparatus 12, the CPU
13 is always placed in the manual switching mode. Also, in the idling
state 100, the CPU 13 displays a message on the dispiay 17, indicating
25 that the CPU 13 is in the idling state 100, in the trap inspection and
evaluation mode M20, and in the manual switching mode.
Let it be assumed that the CPU 13 is to evaluate a trap 41
immediately after the inspection and evaluation apparatus 12 is turned on.

When the probe 11 is pressed against the surface of the housing of a trap



Wen the probe 11 is pressed against the surface of the housing of a trap
14 SEP 2605 28 to be evaluated, a neasurenent starting sw e’th@oZ@%hovm)
on the probe 11 is turned on, and the probe 11 starts nmeasuring t | evel
of ultrasonic vibrations and surface tenperature of the trap 41. At the
sane time, the CPU 13 enters into a neasuring step 200. 5 In the measuring
step 200, the CPU 13 causes the display 1%gto di splay a nessage that the
ultrasonic vibration level and surface tenperature of the trap 41 are

bei ng neasur 8. be evaiuatedakemeanurament stastipg esiite (notessawe) phytheqabbe

[ [ i brati d t t of the trap 41. Thus,
tho probe 11 el BEnefgbh AEbitAEDIoRD thfrrﬂt%?sggleyﬁr@ﬁflgﬂ,thﬁolrevekgfqﬂlltéascabc%
i h t f vibrations, and tenperature, e
o e SO e TR R B o B ke, ket P 5B Ui e
| nspect i on dahg,cPuet3 datersTiflehiMgad fiddsia bgsoni ¢ vibrations and

tenperature of the trap 41 in accordanc e trap inspection and 15

eval uati of progranin tsé MG AN iRPIStED GEUOQrthéaQPLP%13BUaL§§Ets(S)tI%Qﬁ§|§I% M7 to

whether or not there is any steam | eakage and, if any, at ‘extent the
st eam | eakagelibplayare meseagei dhal ytheadetraFoeic udgratiun nede| i snd dsgfkaged

the. | udgront GHE180e, & Sual e 4d. atehesTRUMERueeds ndt vl Hiabs! shimag meat e
Lo nepet R bRt R D B o e s
RO 1Sh L he, R g ess afel VIR, e §60BE £ AL YT
TS| el OSgHsa BLIBE (T RRE]EREAREE sofIhA LS 7 N 2pet o
and eval uation nodite MBite anshswsemeady of aibriatisnecirdteraperAvpd Ui OpLoi3a
trap 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

15 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
steam leakage is, are automatically made. The judgment made is
displayed on the display 17 and also temporarily stored in the memory
16.

20 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 pressed against the trap 41.

If a bypass valve 51 is to be evaluated instead of a trap 41, a key

25 on the data entry section 18, e.g. the “ENT” key in the numerical key
group 184, may be pressed once. This makes the CPU 13 shift into the
valve inspection and evaluation mode M30 from the trap inspection and
evaluation mode M20 and is ready for inspection and evaluation of a trap

51. At the same time, the display 17 displays a message indicating that



51. At the sane time, the display 17 displays a nessage indicating that 1 4
SEP 2005 29 the CPU 13 changes its node fromthe trap inspectli® 2005
evaluation node M0 to the valve inspection and eval uati on node MO.
Simlar to the inspection and evaluation of the trap 41, for inspecting
and eval uating the bypass valve 51, the probe 11 is urged 5 against the
valve 51 to be evaluated, which automaticgdly initiates the inspection and
eval uation of the valve 51. Specifically,“the CPU 13 produces vibration
data and tenmibeabbrle 1dachangesnitshenodeadionertbet trap Llntslpecﬁbasamdaredaﬁmuatﬁ@rpth
200, and processes the vibration and tenperature data in _accordance w

t he val vepi né“ﬂ)‘é‘i@i thEhevalveanspactingndravadiaitorimosienMag. t he vi brati on

! e
300. The vi brat i oS HUA ndf e oSGt idhe andr eevv%!fi%ﬂ%%e'e,ﬂaﬁageﬂta‘%g?ﬁ??fp?t P
Stored 0 i SnSEeR g & RRIatte E RS B4R, AP0anb PGB s yrog
next val vg i ngeeest e andve 15 %adél%tv'a%teé\,cglﬁ{eiég p%jbtgmléltfqagifyomméte@’ﬂ?és

val ve 51 shoul'd be inspected and eval uat ed, urged agai nst

the val ve suifispesti@ndndhevaseatioprafcatinalve Fepedpedificalyt hgeotdray and,
if an operator wants to inspect and evaluate a trap 41, he presses the
"ENT" key ondé0dyecs aratiopuda ainidf tesn perau tehd atealfnaem i thepmetisaremanlt in

[ i i d | uat i de M2O. As
Goacr bed abQlE MERSHREHI AP QUFTahd RIoRbIRES e tsfbéggﬁﬁgén"eﬁ%n“péﬁmr%y
;S Ldlj. 00, t i ti . d al uation
hode of the CPER 13 adkerant i BRBbRLT R dRovnelfen B EkalidtoRonSiam T
ot her worgs Cete e B ratoN Dok BPRAEE | AR e pRY AT P INECBEOARY. et
when t he CP,leia/ej §1iin thisejuiddimtarg ste tH)O.lofPhetﬂﬁrétitﬁp@é?\FélF’el’hoaﬂéjmﬁéﬂadtH?éi on

node currently enployed is not switched to the other. This feature is
useful for sacesdsplagey andstesmndragly stored in the memory 16.

After the judgment step 300, the CPU 13 automatically returns to

the idling state 100 and becomes ready for the next valve inspection and
15 evaluation. Accordingly, if another bypass valve 51 should be inspected

and evaluated, the probe 11 is urged against the vaive 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 13 shifts from the valve inspection and evaluation mode M30 to the
20 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 and evaluation mode M20 and the valve inspection and

25 evaluation mode M30. In other words, in the manual switching mode,
unless the “ENT" key is pressed when the CPU 13 is in the idling state
100, the inspection and evaluation mode currently employed is not
switched to the other. This feature is useful for successively inspecting

and evaluating either of traps 41 and valves 51.



and evaluating either of traps 41 and valves 51. 1 4 SEP 2005 3}8 However ,
in order to alternately evaluate conbi nations of trap 41 and El a?s%D\Zﬁﬂ!i/e
51, the inspection and evaluation node is also alternately sw tched
between the trap inspection and eval uati on node MO0 and the val ve

i nspection and eval uation node M30 by pressing the 5 "ENT" key a nunber of
tinmes, which is a very troubl esone oper at 4pn. Accordingly, for alternately
inspecting and eval uating traps 41 and bypass valves 51, the previously
stated automatic dWwenthgnnodkerite alisethtely epglrualte ctomﬁ)hiﬁﬁtﬂoﬂ@,cifﬁttrapzmh_ng
to the illustrated enbodi ment the switching between the manual sw tching
node and the 38 tgwn?@ﬁé ¥@l\si 3 bhithg ibsreatndcael bevaluatien ngiade’ AeNatsckey

i i i "5 . \Wen the CPU
15 18 %set o e gy St hefha e S te Mo isees ?Poﬂata“gaﬁ%él k?aﬁagmrt 20
i i i ; ; " ' an .
Successtvel y et vEREC RERER BN e eyt il Dol r¥88isd e
message i fdi CBNTNGelyhRhuhiber HtiedE NEhiRAS é)f/eﬁhﬁﬂﬁﬂégﬂ;%q B@érf?i%‘ﬁn changed
d y t he I'spl a .

to the automatic switching node Is displayed o [t should

be noted that in tAwoadingtptfioc atrhatdlpdnspeeting ahbeeaPiatiAg tramo41idnd he
"ENT" key is pressed V\her‘r?m?he CPU 13 ig iﬁpt herglf dling stat eé 20 100, the

i nspecti on aRdPa§al valvesns hodee cpievheuslyi sctted betoweatic tdvitehing modpeit i on
Cot i1 be asSaRAdc: AREAAANePOPLS s i ACTHE T briasi usiiAtehambodiest and
the trap | nepiect G ARE B¥ReE i BR MBADAce N’ Hadrrandiind ubatin” <
houshng 6 “CRERITY shosde RO RISTEERIPORIR L ¥ BUEIGRA ! I
200 and the grolgnedp fstiewedy plesshry hrgpkepspecti on
When the CPU 13 is set to operate in the manual switching mode,
it can be changed to the automatic switching mode when the “FUNC” key
and the “5” key are successively pressed in the named order in the idling
15 state 100. A message indicating that the switching mode of the CPU 13
has been changed to the automatic switching mode is displayed on the
display 17.
It should be noted that in the automatic switching mode of the CPU
13, too, if the "ENT" key is pressed when the CPU 13 is in the idling state
20 100, the inspection and evaluation mode can be switched between the
trap inspection and evaluation mode M20 and the valve inspection and
evaluation mode M30.
Let it be assumed that the CPU 13 is in the autematic switching
mode and that the inspection and evaluation mode in which the CPU 13
25 is in is the trap inspection and evaluation mode M20. Also assume that
a trap 41 is first evaluated. First, the probe 11 is pressed against the
surface of the housing of the trap 41, and, the CPU 13 proceeds with the
measurement step 200 and the judgment step 300 of the trap inspection

and evaluation mode M20 for inspecting and evaluating the trap 41.



and eval uation nmode M20 for inspecting and evaluating the trag 41. -14 SEP
2005 31 Wien the judgment step 300 is finished, the CPU 13 gl#?&£ﬁ(ﬂm5e
val ve inspection and eval uation nmode M30 and returns to the idling state
100. Then, the CPU 13 is ready for inspecting and evaluating a bypass

valve 51. Th probe 11 is pressed against the surface of the housing of 5
the valve 51 to be evaluated, the CPU 13 oceeds wi th the nmeasurenent step
200 and the judgnent step 300 of the valve inspection and evaluation node
MBO for i nspe¥hendhaniidguaniastepgldhds fidiskes,1theMORY 13pehfity to tige tiatve

j udgnment step 300, . the 3 shifts to the trap inspection and eval uation

U
mode M20 and 'PEREATHAN 86 tel’{@illiﬁiiqmg@.oéiﬁfl‘lﬂéomﬁf: :cetiwmtshi@s hej iﬂ:intgﬁsetaﬁ gﬂlp&ti c
i i ifts,to one o
Phspect i on and’ eval REITOR Rote THES adv s TsesQuid a8 c#ilisa Beaci on
f i f b i I ion in the other
mode. Ther ef QLY BRE TROToRREL I PRAGH BafGt A A el e MR Rt o y
i nspecting anfe whee/@hUt@_tb@@_v@ﬁjaﬁédpfheactpws%}éggeagwﬂﬁnstq’egh\geea’sxgé}ﬁéﬁt 'S

no need for manually swtching the swtching no alterna _
descri bed abetep 200, and tthe fudgmani cstepi BELI ng tHEevalive hespsmpnaaRpsary

to successively evaluate two traps 41 or two valves 51, the "ENT" key is
pressed when etVHLJ&tmﬂl 1des M3 fovenspeichiggsaend gavnmoatm(]gmmﬁmm iﬁ\M E ﬁfhftéhe
20 i ti d eval yati on node from gn e to the other. In e
abollg-sgggclr?lréggpoé%ﬂ%l B}etmgimﬁ’ﬁeéﬁ*%nggﬁd@@al%@ i d8  shibde toz i tkeied
f to t i 0, r or. valve is . eval.uated,

examl 6. each T TR Rl b 1RO Ayl Risc® B BG sfete . < e
ect i and ev i ; i 0 r :

i nepecti on and eval bation odeBRIES AIE] Tfode pile, GRIE"S Rutdmeicdfhne
eval uati on nsditdBO. ofibeofntinderapfingtsabings ahd bealugvidhUmodd &8I0 ahi Mg gTRY

be changed. In the above-described exanple, only the bypass valve 51 is
valve inspection and evaluation mode M30 after it performs the
inspection and evaluation in the other mode. Therefore, when the
automatic switching mode is used for alternately inspecting and
15 evaluating pairs of a trap and a bypass valve, there is no need for
manually switching the switching mode 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
20 inspection and evaluation mode from one mode to the other,

In the above-described example, the inspection and evaluation
mode 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,

25  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 may be changed.

In the above-described example, only the bypass valve 51 is

evaluated in accordance with the valve inspection and evaluation



eval uated in accordance with the val ve inspection and eval uation 14 SEP
2995 32 program but the valves 42 and 43 in the main pipe 4 ,mﬁ?os% be
eval uated in accordance with the same val ve i nspection and eva onZ005
program Wen the desired i nspection and eval uation of the devices, such 5
as traps and val ves, have been conpleted, the evaluation results are
transferred to the managenment system 2 byasgonnecting the equi pnent

i nspection and eval uation system 1 to the nmanagenent system 2 by, for
exanpl e, an FEC832@. dattathe araives stdneni ® is. the coaimapipe o4 ghapnalsbr begh
the data entr azec%id?n 18 to,the CPIT}b 10 13 in ‘he,inspe_ction and .

eval uati on sy%\f HA o 4 AcqREdaice watheihg samealvedngneactiomand evaluakionse
toit, the CPHOpﬁgrﬂsfers the evaluation results via the 1/0 section 19 and
the cable 2 t'o e managenent system 2. Referring to FIGURE 12, data

transferred from tygdpn i a ' n nt
system 2 is generally ndgg(ra?egggq ﬁﬁgeﬁﬁehWJ@?&i@ﬂ?ﬁ@%ta%ﬁgQ& QQ&I{'E
represent$ dads tram esentvalveee edve heeavabmpldter, rtesubislualin® fyligakien
results are encoded into 2-byte decinmal data, for exanple. In addition to
the eval uati dran¥fsuted to dpeepemagementdsystient Rebgatennecting thansfigpmedt

i ncl udes the area nunber, the trap nunber, the trap nodel, the trap type

the date of ilREPREYQHHANGF evalpationapysteme Tdgpihec Management systean Q(ma!fost-e:am
DS ot PR RS AT b R AR B e 55 L o
Len traps are 25 AuesunEnd s IRpe TiB LR R R L S b e R ERY The
o o o1 TUCATE ke Salesys SRty ey 1S LSRTE ehiffan:
denot e "st artresfiltsy andmisseeptnsé dheitkttsu@P U teasfofs thansmlsstion results
via the 1/0 section 19 and the cable 2 to the management system 2.
Referring to FIGURE 12, data transferred from the inspection and
evaluation system 1 to the management system 2 is generally described.
15 In FIGURE 12, "Judgment Code” represents data representative of
the evaluation results. The evaluation results are encoded into 2-byte
decimal data, for example. In addition to the evaluation result
representative data, the data to be transferred includes the area number,
the trap number, the trap model, the trap type, the date of inspection of a
20  trap, the application, the operational steam pressure, the importance
(Priority), the management data (User Original Code) described later,
ete.
The data shown in FIGURE 12 is data of one trap. Accordingly, if
ten traps are inspected and evaluated, data of the ten traps are
25  successively transferred in a frame format similar to the one shown.
In FIGURE 12, the codes “STX", “Check Sum”, "ETB" and “CR" are
known control codes for use in digital data communications protocols,
and denote “start of transmission”, “check sum”, “end of transmission”

and “carriage return”, respectively.




and "carriage return", respectively. 1 4 SEP 2005 33 Exanples of th
eval uati on ?esul ts provided by the inspection and eval uation sgs& @I 26{5%
as follows. The inspection and eval uation system 1 or its CPU 13 judges
whether or not there is any steam|eakage, and, if there, judges the 5
degree of |eakage. For a trap having heavy steam|eakage, i.e. a blow ng
trap, a display of "Blow ng" is displayed on the display 17. Depending on
the degree of steam |eakage |ess than "Bl ow ng", a display of _

"Leak/ Large", "Leakxamgiesof dhe avedkdiBmiresults pdosidedykey therinspéaiogeandt eam

| eakage trap from which the amount of steam |eakage large, a 10 medium
st eam | eakagee‘{aﬁ%%t'@rﬂ SR drafends IAWE. of steam | eakage is nedium and a

' f | i, I,
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Condensat e | o/ TreprerQt Erey &, 0y ateR BSKUSE Y. (i tnpke, MEAERFer

decr eases 5t hejdgapenat dakagh, t Meot r2Rrap h@a\}iﬁ@pﬁéévg%t@% 18&@%}%@ i @0 a
system 1 detects it and provides a message of ""Low Tenp™ on 't di spl ay
17. Further, blbwéng rtappt @ hisplagpett ®lowi "eval dispryeids oaf tike digprgr atur e
adj ustable type, and if the tenperature is outside the preset tenperature
range, the sy@@@@ﬁdﬂnﬂequéh%dﬁﬂr%m@f@é@@”ééeakﬁgeéamthﬁn 2BlovAag!, adjssay to

) ) S ) " 2 displ f "Cood"
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evaluation results, information relating to ion ere st eam
| eaki ng can beedimenuadd v smabrstdathicattaletingp dedm veifichtheeshbomt d8stdam

steamis |l eakin through the trap body, a display of "Leak/Body" is
di spl ayed, adga\%ag%ﬂ%gmall, respectively. If it is judged that traps are almost in an
inoperative state, a display of "Blocked" is given on the display 17. |If
drainage of condensate is incomplete, so that condensate stays in the
15  trap, which decreases the temperature of the trap, the inspection and
evaluation system 1 detects it and provides a message of ‘Low Temp” on
the display 17.  Further, if a trap to be inspected and evaluated is of a
temperature adjustable type, and if the temperature is outside the preset
temperature range, the system 1 detects it and causes a message of
20 “Fail Adjust” to be displayed. If nothing is judged wrong in the traps, a
display of “Good” is displayed.

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

25 illustrated embodiment is arranged such that in addition to the evaluation
results, information relating to the location where steam is leaking can be
manually 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’



i s leaking due to nalfunctioning of a gasket, a nessage of "Leak/Gasket" 14
SEP 2005 34 is displayed. For traps which have not inspected ng‘ Sgpfor )
traps which are not operating, information representing it can’b rm?ﬂﬂﬁlly
input in place of inspection results, and a message "Not |nspected Yet" or
“Not in Service" 5 is displayed. As shown in FIGURE 1, the nanagenent
system 2 includes a CPU 21, a data entry gection 22, including, for

exanpl e, a keyboard and a nouse, connected to the CPU 21, a display 23,
e.g. a cathodt digplayase or a |iquid cr32/§t aII d|t spl ay, f ahrre(rjrl)ryr/eZ4t |hgcl udi ng
a ROM and a RA a n 10 1/0 circuit 25. In terns o ardwar e,

managenent sys'lt\/lem %%ﬁa{/amﬁew eviayednet, inspectedk iedl o, fox treps avidth coepudter .

her ei n. det ai of ive traps. Detailed

Bata s nol ude opBRA Ty, BRE qhgiﬁgé}%eﬁdwg@baﬁﬁmi%p%duﬁw?{ r%%stﬁarwlﬁ@gi of
' ' ' , ra el , , .
12515 O SD0bd el VAR AR50 LEOR AL 100, 38,8,

[ i iori | so
operatioral wéisply@l. and the priority of each trap. The nenory 24 a
gtgr es therein a 1r?anyggerrent program for providing arithnetic operations on

‘and anal yzi ng dat aAtsr sivemi tin edGURENT, taeimap éﬂn@ﬂtéggterﬁ\@lﬂ@ﬁd&”asdlsllem |
for use in mapagi ng the plant and respective traps. 20 The managenent
programis prébi dedatdrentte Speitohy224ialoding, rfoc andim pledi airkeyhotrd kmank,
magnet o- opt | (d0UaP Eone ol tan %ScBilpé‘?,g%'%&_afmifeé’eszma%E%‘BHZyEnb?%-ti on
e 5 A ARLED Sl el 4 WP AE BRI Rl e
FhOr L 3 2 00 ANE 25TSDelrat, ST ZRRAHA N E ek s AT F2
menory and dapravidemhbyhiorsysheie, 4 jotsénali @mpitee. t he one shown in FI GURE
13. In the 1ist, t?ﬁerneﬂzﬁweocr;lgtle stores therein detailed data of respective traps.
Detailed data include, for example, an area number indicating where a
particular trap is disposed in the plant, a trap number, a trap model name,

15 a manufacturer, an application or use of the trap, a steam pressure
(operational pressure), and the priority of each trap. The memory 24
also stores therein a management program for providing arithmetic
operations on and analyzing data transmitted from the inspection and
evaluation system 1 for use in managing the plant and respective traps.

20 The management program is provided for the memory 24 from a record
medium (not shown), e.g. a flexible disc, a hard disc, a magnetic tape, a
CD-ROM, a magneto-optical disc, a DVD and a paper tape,

Data sent from the inspection and evaluation system 1 through the
cable 1 is applied through the 1/0 circuit 25 to the CPU 21, which, then,

25 stores it in the memory 24. When storing data from the inspection and
evaluation system 1 in the memory 24, the CPU 21 arranges data of traps
which have been already stored in the memory and data from the system
1 in a list like the one shown in FIGURE 13. In the list, the respective

data are re-arranged on the basis of the area numbers and the trap




data are re-arranged on the basis of the area nunbers and the trap 1 4 SEP
2005 35 nunbers. The CPU 21 provides arithnetic operations onmngh-z}m?h%zes
the data stored in the nmenory 24 in accordance with the managefren

program to conpute the nunber of defective traps, the percent defective,
the | oss caused by steam | eakage fromthe defective traps, etc. The 5

anal ysis may be di spl ayed on the display éﬁ stored in the nenory and/or
out put to peripheral apparatuses (not showrt), such as a printer. Fromthe
anal ysis of tRdMbers ndde BPU 14 providesranithmesiceop@ratichsPehSad ARaNRidsnd
the plant can r%féﬁ’ the operation states and efficiencies of individual
traps in the H]ged 1a 1 oEeth 1h dhesBeMarypa4 vini abcardawck| withothier enaregmiménty or

repl acenent a therefore an achi eve _appropriate maintenance of the
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decreases. Accoipdit nglperipheealpayarat Uy, (Hotishanal helicmay d1gFinter‘."’a”t to judge
defective those traps for which the anmount of steam | eakage I's nmedi um or

smal |, or may not WM the pualysist oetheadatmesadz0 bytthehmaagyement aystarny or

repl acenent. Basically th?. Cri eri? according to which traps are judged
defective, repaPPEPbroPYRtRdednendlant wanseiraspy theanpenationestateThasad
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What state of traps should be judged defective or which traps
should be repaired or replaced may differ from person to person who
runs plants. For example, even when steam is leaking through a trap,

18 no adverse effect may be given to products manufactured by a plant in
which the subject trap is used, though the operating efficiency of the
plant decreases. Accordingly, one person may, but another may not,
want to judge defective those traps for which the amount of steam
leakage is medium or small, or may not want to judge them as ones

20 which require repairing or replacement. Basicaily, the criteria according
to which traps are judged defective, repaired or replaced should be set
by plant managers.

This criteria setting can be realized by the management system 2
of the present invention. The CPU 21 of the management system 2

25 operates in the following manner in accordance with the management
program.

Prior to providing arithmetic operations and analysis on the data,
the CPU 21 first causes the display 23 to display a picture like the one

shown in FIGURE 14. Using the picture, an operator can choose and




shown in FIGURE 14. Using the picture, an operator can choose3?$épé SEP
2005 36 determ ne which evaluation items respective traps sh éﬂﬂﬁ n
order for themto be judged defective. A thick arrow 23a displayed in the
upper left portion is a cursor, which can be freely noved over the screen
by a nouse. 5 Squares 61 are displayed in front of respective eval U?.tl on
items, such as "Blow ng", "Leak/Large", 'skeak/Mediunt, "Leak/ Small",

"Bl ocked", "Low Tenp", "Fail Adjust", "Leak/Body" and "Leak/ Gasklejt " f
traps eval uddeigrainamhiohewsiua etam@wsssamuejtmmsdebo_ehﬂt dﬂg‘etéth @rnltterfilo
heck mark is attached |n the sqyare 61 before an appropriate item In
;ddi tion, thdOofd 5@%3@&95&@@@&39{%%{& anelhighiirewat 3andispkaysdoin then

add his or h JegU t.item which can be chosen b rkin t he
squar e bef or g.fq[:ﬁe‘ei I&%ﬂsgggﬁﬂb#s 5&?8%‘@6‘8@"9""*5? @%?L[yi fﬁ@%@%ﬁ%%ﬁ@n
system 2 so honbuglge a "Blowing" trap as defective, the square 61 in
front of the i'ndication "Blowing" is 15 marked with a check by noving the

cursor 238 and preSguags Be Aef Hisplaped DRFOR 8N ré &S RS @vak2RidN REWE 10
FI GURE 14 shovvspa sgtti ng for judsaﬂgethe roll ovmrng?etrapsvayhglctl ve: St’raps

from whi ch stsewin as “Blawing, {UBladoi avget r dpsk/Medaps”, Loy Shiagh Blgaked™s not
blowing but is leaking in a relatively |arge 20 anount (Leak/Large traps),

traps which ar@Wollgeked (/BRibokdigst’ a;HS%ak/BOEﬁ‘blsafffbr';[-\gﬂgg?ﬂ?tﬂ:Iererpﬂgregflﬂfree

ist | o Low, T rature traps), trap ailin rati
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being used, hereinafter referred to as not-in-service raps, ‘can’pe

cat egori zed amndedeédtiswr heapwn judgmdtatemunansk cart 6BEcHIN@n bPSREALSS

vet” for non-tilgss%%%tree%eE‘(;raeptsheac?igpIay of “Custom Code’.

For setting the management system 2 so as to judge a ‘Blowing”

trap as defective, the square 61 in front of the indication “Blowing” is
15 marked with a check by moving the cursor 23a and pressing the left side
button on the mouse.

The picture in FIGURE 14 shows a setting for judging the following
traps defective: traps from which steam is blowing (Blowing traps), traps
from which steam is not blowing but is leaking in a relatively large

20 amount (Leak/Large traps), traps which are blocked (Blocked traps),
traps for which the temperature is too low (Low Temperature traps), traps
failing to adjust temperature (Fail Adjust traps), traps having a body
through which steam is leaking (Leak/Body traps) and traps having a
gasket through which steam is leaking (Leak/Gasket traps).

25 Traps which have not been inspected yet, hereinafter referred to
as non-inspected traps, and traps which are not being used, hereinafter
referred to as not-in-service traps, can be categorized as defective traps.

For that purpose, items “Not Inspected Yet” for non-inspected traps and

“Not in Service" for not-in-service traps are displayed with squares 62



"Not in Service" for not-in-service traps are displayed with squar 4
SEP 2005 37 before them |f the square 62 before "Not-Inspect §d$Y%SP %ﬁé
"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 noved to the 5 narked square in front of a desired item
and the left button on the nmpuse is clicked. After checking the judgment
itenms for judging defective traps, the cursor 23a is noved to click a
button 63, "dkeforgn thea.uppdi rtﬁghtsqwarrei of? dfefore éNDéénspé'MEdaYéthehdﬁDU
21 treats only thosg traps which fall in 10 the categories nmarked with a
check, and tr)e/l\éci%mt'ﬁﬁé‘ﬂcgféﬁsm\ﬂﬂf Wit 12 igheckn@ ajkmivote th spgctarbitrags

. T | uati,on,results shown in FIGURE 13 are
g(r)]gldygredn;)g 'ﬁi:eﬁ'@%W&C%ﬁ@%aﬁr?a{ﬂggﬁq élezeo%&}’eand whi ch traps are defective
accordin to the i &S i | GQYRE, 1 The..res S udg are
shown 159i n the li g{ qrﬁékft&gaﬂq%f rt1hl'{e tr[ag’. ﬁ%‘\?i Q@S&?t ?éi% 'ﬁuh&?’é’P?org%ﬁoos’
eval uat ed 5as fGekdd Adjusst” iramebither tF AR stavi nenA aﬁ@pth%um@ﬁrbmo%o@@%e
eval uated as "Leak/Large" are judgeg to bg defective. How?ver, the tr'aps
havi ng trap noobeeds efick@d003" and "00009" eval uated as "Leak/ Medi unt' and

"Leak/ Small", respectively, are judged "good". In 20 FIGURE 15, nunerals in
the col um "Loss (#Jterici@icktise thode et Hemsafor judging e felctive drapsedire
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treated as deheatnmerkedagetegories as good or normal traps.

The evaluation results shown in FIGURE 13 are analyzed to
determine which traps are good and which traps are defective according
to the criteria shown in FIGURE 14. The results of judgment are shown

15 in the list in FIGURE 15. The trap having a trap number of "00005"
evaluated as “Fail Adjust” and the trap having a trap number of “00007"
evaluated as ‘Leak/Large” are judged to be defective. However, the
traps having trap numbers of “00003" and “00009" evaluated as
‘Leak/Medium” and “Leak/Small”, respectively, are judged ‘good”. In

20 FIGURE 15, numerals in the column “Loss ($)" indicate losses in dollar
incurred due to steam leakage.

If a button 64 labeled “Default” in the display shown in FIGURE 14
is pressed or clicked, the CPU 21 automatically sets standard criteria.
For example, in the "Default’, the CPU 21 adds a check mark in the

25 squares 61 in front of “Blowing", ‘Leak/Large", “Leak/Medium’,
“Leak/Small”, “Blocked”, “Low Temp”, “Fail Adjust”, “Leak/Body" and
“Leak/Gasket”. Then, all the traps that fall in these categories are

treated as defective traps.

When an operator presses or clicks a button 65 labeled “Cancel”,




When an operator presses or clicks a button 65 | abeled "Cancel", 1 4 SEP
2005 38 the display on the screenis cancelled. If a button 66 rla!p@@szg%
"Hel p" is clicked, a help display containing explanations about the

di splayed items are given. The operation of the CPU 21 for setting the
judgnent criteria and 5 providing arithmetic operations on and analysis of
data according to the criteria is shown iq FIGURE 16. The CPU 21 first
enters in an idling state 101, in which the CPU 21 causes a menu to be

di spl ayed on Hwedigptgy ay the screempecancalledan set what kind of operation

and anal ysis should be used.. 10 The gperator gives a command through the
data ent ?/y section!22 b‘ﬁ?}“ﬂi@p%&&?'@%e @'Qt&éﬁgkﬁﬁmaihﬂpl dsRRYL 20N RIRING t he

CPU 21 shifts . ti step.102 and the picture shown in FI GQURE 14
i s di splayed %%an{‘%ﬂsﬁ% gépé{g%ﬁd'ﬁoprlﬂ%?g@ls_e@ﬁ ‘ﬁé{egteg 102, the nouse is .
used to choose degi S, 0 gp@ a0, d: [ . roprj a
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21 returns tocnifiegia idl shugvsimtFeGURELI620 In this state, when an operator

gives a command to_the CPU 21 through the data entry section 22 to start
arithnetic operati 6R8 @R 2hiastyentersin aatidfing éatePtl fpirewhictt thaBPU 21

anal yzing step 104. In th nal.yzi ng step 104, tr j udgnment based on the
set Zri tgri a u%etso?éHeFHetotﬁ% Jr‘%qz',@\“gfj it B f63play &hr r Addoperatorean set
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to display the picture shown in FIGURE 14. Then, the CPU 21 shifts to
a selecting step 102 and the picture shown in FIGURE 14 is displayed on
the display 23. In the selecting step 102, the mouse is used to choose
desired ones of the evaluation items by marking appropriate ones of the

15 squares 61 and 62.

After the selection of the desired evaluation items, i.e. the setting
of the judgment criteria, the CPU moves to a renewal step 103, in which
the set criteria are stored. Then, the CPU 21 returns to the idling state
101.

20 In this state, when an operator gives a command to the CPU 21
through the data entry section 22 to start arithmetic operations and
analysis of data, the CPU moves into an analyzing step 104. In the
analyzing step 104, trap judgment based on the set criteria as stored in
the renewal step 103 is carried out. The judgment results are displayed

25 in the form shown, for example, in FIGURE 15 on the display 23. The
judgment results may be used to compute percent defective and other
desired data.  After the analysis in the analyzing step 104 is completed,
the CPU 21 returns to the idling state 101.

If the “Default” button 64 is pressed when the CPU 21 is in the




|f the "Default” button 64 is pressed when the CPU 21 is in the 14 SEP 2905
39 selecting step 102, the CPU 21 shifts into a standard critgi SRPS@.BBI ng
step 105, and the standard criteria described previously are set. ]"t

that, the CPU 102 returns to the selecting step 102, If the "Cancel™ button
65 is pressed when the CPU 21 is in the 5 selecting step 102, the CPU 21
returns directly to the idling state 101. Jf the "Hel p" button 66 is
pressed or clicked when the CPU 21 is in _ghe_step 102, the CPU 21 noves to
a hel pi ng st epeteddingnatemudeds theeCRiLIZ dhifid aytot @ bleandiase! evedion! befling
command to, end th? gelp display is applied to the CPU 21 in the hel ping
step 106, theSERU189, @hd,ihs siandard crieriscresslibed Qrepiolsly ats sidscrAfed
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used. Data of trapbthe*ibelpreandted6byis thessedageNertdsyiss eme GPe st g i n
the menory 24 in the formof a list in which traps are arranged, 20 for

exanpl e, on afheasted Ad#hdhealU Rapmouebdo dawipingasteghd®s amd dauGRENES.
The person ru sone nmnagenent

. : d

items for bet Eéﬂpnﬁhﬁ??éggﬁtﬁlngggﬁgmﬁgg& aﬁ?g \ég%ﬁmatrgmgo_tawme Mialgﬁﬁaﬁ{alr;/ai;tserrs
i . . ng._particul ar

Thd bormany” naBUEKIINE CORTEE i the REISRE S BHDHE! RelSpbral rehirgado the

enbodi ne of i tiginvention, such special nmanagenment items can be
added foptobet?éelrbgtrlrg?\%gﬁr]rér?tzf The managenent program i ncludes a program for

addi ng special  maAsgéesetibed elfovelNR BRUnEhaQRetesydtBnt e akobIeNg e
manner- tn illustrated embodiment of the present invention, criteria for the judgment
of the pefformance of traps evaluated by the inspection and evaluation
system 2 can be freely set so that traps can be managed in any manners
16 desired by plant running individuals.
The control sequence for the CPU 21 is not limited to the one
shown in FIGURE 18, but other suitable control seqguences may be used.
Data of traps to be managed by the management system 2 are
stored in the memory 24 in the form of a list in which traps are arranged,
20 for example, on an area number and trap number basis, as shown in
FIGURE 13. The person running a particular plant may want to add
some ménagement items for better management of the traps. Such
additional management items may include, for example, names of
persons supervising particular traps and company names maintaining
25 particular traps.  According to one embodiment of the present invention,
such special management items can be added for better management.
The management program includes a program for adding special
management items. The CPU 21 operates in the following manner in

accordance with the management program to add management items.




ordance with the managenent programto add managenent itens, 14 SEP 2005
ZSC First, a conmmand to goti fy the CPU 21 that a speci al nanagia_rieﬁqul z@ﬁ\ IS
to be added is entered through the keyboard. In response to this co d,
the CPU 21 displays a picture like the one shown in FIGURE 17(a) on the
di splay 23, which is used to add a desired 5 rra'r'lagerre_nt item The picture
in FIGURE 17(a) includes a nessage 71 of "pdser 1", which is a first
nmanagenent itemthe user or the person whois running a ) part!'culllar plllant
desires to add, andiest| asgommansntamnntifigtiie @R I24beHatc sheoids mané\?yﬁen@nd
"Conments", res ective%. " Nacge" may be a nane 10 of a person or ol )
anyt hi ng assi 3?{5& 1§ J0- g gaddeding e'ﬁ@:}%ﬁhéﬂudgi‘r éflw d(ﬂ(}ib@{aﬁg.rgrfgtragﬂr?ghglﬁm .
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cor r espondi ngnamalgleenér®degsi, and " Comments”. For changing the '(':ont e'rllts of
the list 72, the cursor 23a is noved to a desired one of the "Name

by using t{denpicdere &nd|GhERE bit(piintladeli s kesssadt 7 sesysLs 1bn
3:Jtstplozr;§ 01}/ ;SI |ngt ure gﬁovm in FI GURE 20 (1g(b). The pi ct uE}rfgt’aéI shO\{vn In Fl GJRE
17(b) cont ai n@h#q{btﬁ affirst dearvagersent keel te Ugerer the Nanesn arfe [sCammeng si

72 shown |- FEH 5 P15 SFRieh clgp@tes vind fplet b8 Bam®batens llstclet h-
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clicked, whietmoendest kachothamembeiyisisphayreturd sheIGUREI 173 R RRange.
displayed, there are no entries in the respective boxes below “Code”,
‘Name" and “Comments”. For ease of explanation, the picture shown in
FIGURE 17(a) is a picture resulting from entering some data of the “User
15 1" item with respect to “Code”, “Name” corresponding to the “Code” and
“‘Comments”.

For changing the contents of the list 72, the cursor 23a is moved
to a desired one of the “Name” buttons by using the mouse, and the
button is clicked, which results in display of a picture shown in FIGURE

20 17(b). The picture shown in FIGURE 17(b) contains input fields 73-75
tabeled “Code”, “Name" and “Comments” which respectively correspond
to “Code”, "Name" and “Comments” in the list 72 shown in FIGURE 17{(a).
The respective input fields can be filled with desired data (characters)
through the data entry section 22, to thereby edit, i.e. add, change or
25 delete some or all of data previously input in each field.

If the display in the “Code” field 73, i.e. a Code number, is to be
changed, either upward or downward oriented arrow 73a or 73b is clicked,
which causes the code number displayed in the field 73 to change.

When the editing of the data is completed, an “OK" button 76 is




Wien the editing of the data is conpleted, an "OK" button 76 is 1 4 SEP
2005 41 clicked, which results in changing the correspondi nd ﬁaggaplzgys he
menory 24. Then, the display returns to the one shown in FIGURE 17( The
data contained in this displayed picture are the ones after the changes
made using the display shown in FIGURE 17(b). 5 If a "Cancel” button 77,
instead of the "OK" button 76, is pressedm the CPU 21 does not provide
alterations made in the display of FIGURE 17(b) to tlhe date}, but restores
the display oilioedumehieh(rgpultsrintetiangicadbe adreespmmding siath ihfteel mamofy
remain the S% as the ﬁ)r evi ous ones. The new managenent item "User 1

t

prepared by pﬁ-&?@sé adisRiavretyms @ the ape Sémxvmlhn ﬁl@U:ﬁtﬁQE.%(a)ZE]aT??g?

[ ' ' ults in e
iﬁé&’% o E?%%%éﬁi%ﬁ*‘%%%q?iwﬁ%? \,a,p%ﬁlngyF ng'J 5%?&5{@2@'&@3@%33&%% sheRgesew
[ " " ; ' ; I data in the item"User 1"
I(:;ﬁmbeuzg'[ a1 T%&%?S&ﬁgpﬁgwéy Fé?%é\ﬁgﬂﬁﬁggﬁzbh st of FIGURE 18 contains
items | absl ed "ProgesstagcOatMition 'Wafi'h’ﬁft@%%fqlg DR S}Nﬁp@h?@r Fsp@f%gs%ﬁgm

in FIGURE 13: This is because FIGURES 13 an ar e r ent of
'tﬂe sane |istthelGPHdAT tdars nob privdddaditersiions madEiBURESHERIANST FgUatber
data, e.g. hej s of the [locations where traps are di sposed, operatl_ng
condi ti ons of17ggi tei fimglata. dudtestoresr odiisplayl af FtIGlehh%E a‘rZ_a(athse?ring’fhelﬁL y
i ndi i f..whether t iRl NQ. temis continuously or inter _
:)Bglrg? te:jf n g &S‘Sgt”f%%Pﬂpﬁﬁé%fghgg'iﬁr@@%ﬁ tparsams aaéhainr@ulonmama:sat? i tn
24. Th i of ; LA fan addin w managenent item
s 11lustrated i Thood nepBeatdirgy ﬁ%sgﬁamrgnaw%d iﬁﬁdmmee%@.uszi@g
First, t ChPhbk 24, r i Gl i e , S 0 :
FII ngJRE 1$?a) (S %Iisgﬁ)?ygg%gw ?ﬁhem%%[?)?gy@@) '?ﬁg rTrttY)E@e IS uoze\eﬁdwoﬁ%omgnd
that the di sphawrofin FFIGIREE17Gb)whibe césnisayedhehest tdh@wdPbh 241G 1SREN 18he

'dling stat eTlh%a%éafSthir,ftthiengPtUh% %I?gcesses the data in the new item “User 1" as a
management item. For example, data in the item “User 1" can be data
to be searched or retrieved.

15 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 the data shown in FIGURES 13 and 18, other data, e.g. heights of the
locations where traps are disposed, operating conditions of the piping

20 system where particular traps are used (e.g. indication of whether the
piping system is continuously or intermittently operated), and so forth are
also stored as part of detailed trap data in the memory 24,

The operation of the CPU 21 for adding a new management item is
illustrated in the state transition diagram shown in FIGURE 19.

25 First, the CPU 21 enters an idling state 111, and the display shown
in FIGURE 17(a) is displayed on the display 23.

The mouse is used to command that the display of FIGURE 17(b)
be displayed when the CPU 21 is in the idling state 111, shifting the CPU

21 into an editing step 112, so that the display shown in FIGURE 17(b) is



21 into an editing step 112, so that the display shown in FI ?ES (P)is 1
4 SEP 2005 42 displayed on the display 23. Then, using the SeJ %é ?d@é

data entry section 22, addition, alteration and/ or del eti on of ained data

are done on the display shown in FI GURE 17(b). After the editing of the

ainmed data in the editing step 112, the "OK" 5 button 76 is pressed or

clicked, resulting in the shift of the CPkh21 to an itemrenewal step 113.

In the renewa), step 113, the detail or data of the managenent item e.g.

"User 1", edi I%rdaWﬁdt% thai dispdawtZh 11heni sISImgar’cbaeldeyaHmdl éhmdatatélrarylPU
same time, the dis

h tate 111. At the | ay shown in
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theg é#{zr;/ssg'é? gpﬁgg S(Pl%“{r{:@] ﬁwgﬂ? the idling state 111 to initiate
any data processi ngtet fi @E)Mn?glokmégﬁlgqtd%tgN?%@emtgl?§§f%§g §tg_%pi@?., I n

the data processing step 114 nodifies th ive

traps shofn |brmtnancausz&smes§@dwmdmckea @@éultfﬁgtlheth@%}ﬁﬁeéﬁefﬁe Chemefiowhy ch
the data has been edited (e.g. added) by the use of the pictures shovvn in

FI GURES 17(a)te@mdenaweb§tep|:a>13 mo e trbee@BUsZp 008, tife tibmidat daty ot €ssi Ng
step 114, a comand is &ven t hrough the data entry section 22, so that
t!

the CPU 21 MANagdameRt temne gl |U1?§?rst1at eedltLeIi inntheideditiog step hel Xt éps

from the ?négéf‘E%WsﬁgsﬁﬁeEo%ﬁai? ¢ E0raS 78 Pecielipacs (ahe daal i {5 t he.

the 1 nspecti oamand yal DT on s T i CERE T e BT ET 1B 2 oifafts on) "

of data t@dewith tﬁeecmmgv@cmeﬂ@ metvn@ ﬂﬁhb‘%ttéﬁ’ﬂﬁ)ﬁtcﬁﬁ%l%yéé otnftﬁfés{ﬁ%éﬁd to

t he managenent system 2 to fy the processin

management syst eml’Q a norranamd danglaew throubk e tiath daitey skBtiohhB? tWotHlEs,

the managerm%tpu 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 21 modifies the data of respective traps shown in FIGURE 18,

15 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

20 returns to the idling state 111,

In addition to the steps 111-114, a receiving step 115 is included.

In the receiving step 115, data from the inspection and evaluation system
1 is received. According to the invention, the editing of data of the
management items can be done also in the inspection and evaluation

25 system 1, and the editing (e.g. addition) of data made in the inspection
and evaluation system 1 is transferred to the management system 2 to
modify the processing to be done in the management system 2 in
accordance with the edited data. In other words, the management items

managed by the managing system 2 can be also edited through the




managed by the managi ng system 2 can be also edited through the 1 4 SEP
2005 43 inspection and eval uation system 1. For that purpos‘ta4 sbe 13
of the inspection and evaluation system 1l can operate in a nmanner ilar
to the CPU 21 of the nmanagenent system 2. 5 The editing operation of the
CPU 13 is now described wwth reference to FIGURE 20. The CPU 13 fi st
enters into an idling state 121, which ia simlar to the idling node M
shown in and described with reference to %I GURE 6 and to the idling state
100 shown in |aﬁﬂ90tdﬁt6ﬁﬂl§é@|wtﬂ0n sgstemence to FIGURE 11. In the idling
state 121, the 3)13 is awaiting a command. Wen a command to add a
managenent item i SF%F aat terBG% the Clb!tzﬁeﬁf thesespiestionsand etaudpbh 13,

the CPU 13 e into nedlt step 122. A desired mana ement itemis
added t hr oughrgﬁfﬁezmdgta%ntc%% al& it 'ﬁéf‘“%ﬁo&aﬁ & tedtite HelZdt idfgth® the

added managengghadd REhRSE teilrﬁ entered, added or changed. Wen the addition
of a new managenent 1temor e |t|ng of data of the nmanagenent itemin the

editing sGep 122 ihéi siiahed. optdrat;@RUol?»theenGP[ﬁ 1tQ %wt@é‘% i g?tep

123. In the itemrenewal step 1 the new managenent 1tem an ited

detai | ed dat deferepaeetd IFMGURE @0 il ﬁigeZOPsU dp figR eﬁaﬁ@rsaﬂﬂ@dahomthhﬁ gga% of
trap data stored in the menory 16. Then, the CPU 13 returns to the i1dling
state 121. V\h@ﬂ (Walchdai S fara the itHing mode M2 Sleowdiini anyl sespriba@ wish

cntering i n URETEER fenElal G db 81050 28ei 1ding: Hee; dpD nghevar én 1219 a
ection 16, tHeCRREI T RRreRE R T BLPERE Mecclhmaner BB naatotantc br btboses
det ai | ed10at LA 1F RPswaitng 4eobRmake new y added management item
When a command to add a management item is given through the
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

16 entered, added or changed.

When the addition of a new management item or editing of data of
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

20 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 the editing step 122 is cancelled, the CPU 13 returns
directly to the idling state 121 without entering in the item renewal step
123.

25 If, in the idling state 121, a command to initiate any data
processing is given through the data entry section 18, the CPU 13 enters
in a data processing step 124, and processes detailed data of traps
including the newly added management item. '

For releasing the CPU 13 from the data processing step 124, a



For releasing the CPU 13 fromthe data processing step 124, a 14 SEP 20R5
44 command is given through the data entry section 18, so t-hdt4t$\_@P 13
returns to the idling state 121. For transferring the detailed data of™
traps including the newy added managenment itemto the nanagenent system
2, a command is 5 given to the CPU 13 through the data entry section 18,
so that the CPU 13 enters into a transm’t“ng step 125. In the transmtting
step 125, the CPU 13 transnits data of the newy added managenent item

t oget her wi tdPrimandesagived thaougothe dapas endryt bechimmadersenth afytheedPD. 1Ihe
data are tran m'tteg in.he frame format shown in FIGURE 12, e.g. in the
form 10 of tHPE‘HﬂﬁytP h@ééh%l“@l@t 21.After transmitting the required data,

the GPU 21 enters  Siinyeblie ™ WBlEl e st op! ﬂﬁ%@&%&@?ﬁé @Zef?a%i'v‘li’ .
i i i ) n e (Ck
bntors i n o nded RfaddiRrent M1yl BRI 2 Acpambiind TS

added in Ghe dinspastthenCRUd 1 e ugh itRe EHETETTr seenbal TEdsh Mhadhe
transmtted c?at a. After that, theﬂj@ﬁCPU 21 returyng ?gbtﬁh@%i% ?ir]lg steatcepulll,

and repeats theeptarsiintshytransmétingatepatishon. {hshelesarsniethalkoye.126hene
i nspection and evaluation system1l and 20 the managenent system 2 are
conpat i bl e wi®RUr &3 plsansmisqaate ofribecrewrdded r@nsgemddeitemesayéthed as

16 and 20, BUT {REy e q R haS B Bisomaragemard $Hptng. wabhe PR
nurber O TSR U M A A L TR 0 P e
T e A R
traps in the GREv3 returns to the idling state 121.

In the management system 2, the CPU 21 enters in the receiving
step 115 for receiving the data transmitted from the inspection and
evaluation system 1. Then, the CPU 21 enters in the item renewal step

15 113 where it adds the management item added in the inspection and
evaluation system 1 contained in the transmitted data. After that, the
CPU 21 returns to the idling state 111, and repeats the previously stated
operation.

As described above, the inspection and evaluation system 1 and

20 the management system 2 are compatible with respect to data.

The CPUs 21 and 13 have been described as operating in the
manner shown in the state transition diagrams of FIGURES 19 and 20,
but they can be arranged to operate in-different ways.

The number of management items to be added is not limited to one,

25  but two or more items may be added.

According 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




pi ping diagramw th detailed data stored in the nenory 24, det‘]atfl@pplzgﬁﬁSEP
2005 45 information about the respective traps can be directly determned
from the piping diagram A programfor realizing this feature is also
contained in the managenent program and the CPU 21 operates in the

foll owi ng manner 5 in accordance with the drawi ng program The CPU 21

di splays a picture |like the one shown in GQURE 21 on the display 23. A
vertical line 30 divides the picture area into left and right regions 31
and 32. The vBfarmaiion iabeudhearesipectiveelrapsmard bel dirently dietermimght vemd by
drag‘and dro sSQ Iha(ii the ratio in area between 10 the regions 31 and 32
can be changgae A'RAMGn&38f &Pl ay region 31, trap nanagement nunbers 33 in a

i cul i j t rea nunbe f, e.g. "001" (displayed as
i lte:a?t‘)?i‘f ) ore s prEgal @@i‘ﬂ%ﬂ%wi i fgg&ur%nlale@!m f)wé_ane i the”
34 ar o di spl ayonrgemeRL SPbgRAECand e PR 2 TR, PIE B SRERCm33neP rre
respectivé i donmcdfddrewrhanesiraQif@pRofiahng to traps of the trap

nunbers. Arrow buttons 3la and 31b are di sposed on the right edge of the
di spl ay region 31.ThHh&€ R rdvdisplapsnsa pletuandikdltheanaeusiosivh dnsEIGUREt e 20

picture in the display region 31. In addition to the arrow buttons 3la and
31b, a scrol [9Thke :ﬁi&P'iﬂg_ spdsd@rivealt tiee rilyividagehef picterediased ayto tefgi on
are di spl ayed i BALTaR S50y A GA. 31 EereBEEENAREEt) BANFEIE eIy Mevehor
i agr am 35 1 o¢ AL oF dio R0 BER oMY dioBiied, thatiherivo (v g bBLETen
A e e T
locations in the dat tied gispiag reysdrendtontraspaadagomentt A8bers 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

15 icons 34 are displayed on the left sides of the respective trap numbers 33.
The 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

20 picture in the display region 31. In addition to the arrow buttons 31a
and 31b, a scroll box 31c 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.

25 A piping diagram 35 for the area number “001" is displayed in the
right display region 32. A plurality of icons 36-40 having a larger size
than the icons 34 are displayed. The icons 36-40 indicate that traps are
disposed at locations in the actual piping system corresponding to their

locations on the displayed piping diagram. For ease of knowing the



ions on the displayed piping diagram For ease of knowng the 1 4 SEP
Izgggt 46 traps COI’I’eng%dI ng to the respective icons 36-40, trdp%n&ErBeZ(E]S
are displayed bel ow 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 fromthe trap nunbers 5
di splayed in the display region 31, the tygp nunbers displayed in the
region 32 are, the nunbers displayed in the region 31 fromwhich zeros (0)
i n_hi gher posir@P8nSOTIRSPR, 'ﬁGrrHértéeaf%Sn%aedcmr&)r%eﬂﬁrrnlrap numperagTeer s

I 31 di spl ayed as
2% and ~100- SRPEsL RO del'd%ftng‘@vﬁéﬁﬁﬁ A Thenisoss ahcthe Alsondhse 4o
cursor 298 1 £ ReReaLEs ?ﬁ?“%ﬁ%ﬁ s Co A RaPo RARAC {ﬁ{*rgﬁ?@éﬁhttaﬁﬁe
(or doubl e- clcoakeedpretaan, atsh?h@eTcéhbe?-’-ldatQlngrehPefrBhaRhg Lﬂaﬁsmﬂﬁ |

t he double-clicked icon is called out of the nenor

di spl ay Swi ndisplay@d ikehehdispiey sbolum i3, Rh6URG Zaumsaecﬁssmls V8R40 tthe
SI s:olsgyagB The caglal ed detail edmdatg is di spl ayed in a pr ede?eaﬁfréﬁ ned

format in thé%'%@l%am raew webers disRiawl is the regaoplE fresulwhiol zdroem
doubl e-cl i cki the icon 36, which displays, in the w ndow 45, the
detai |l ed dat (bgf' Iﬁ'ghPFa&?%'Wﬁ ﬂrhéh?rW%FﬁagéﬂTéﬁmONadberFUrlexam(Dfe trap

data 1h boxes YBE°E2, 0880 Ciindy o) PC e 8% "Sisolel” b Woste ca
data box 45a cﬁgﬁmygbié,‘skeﬂ a,{chq(gjnl Fé‘sep%c‘fﬁ% is renewable. The keys on the

keyboard and e nouse are used to renew he data in the data box 45a. 25

As descrilBed previ Dus! yespdutivdetigphed3dlabadi figé uteshst Nes-ihemre” 'ﬁ‘ﬁfh’bt}br
(FIGURE 15) showi ng the {Dﬁ’d gnent of the data in "Evaluation”™ I'n

shown i n Fl GaRsotiRtetheiticibe 2tetaibéd elats shioeyrRas BIG URE 18udgneatcyesot e,
display of eaCh %fvetdhenltgogr?eggf tﬁg ffc%nlsn ;Rg ?f:es%g% 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,

15 adisplay 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 45. FIGURE 22 is an example resulting
from double-clicking the icon 36, which displays, in the window 45, the
detailed data of the trap with the trap management number “1”

20 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 453 and
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.

25 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 display of each of the icons 34, 36-40 in the display

region 32. For example, as shown in FIGURE 21, the icons for traps




region 32. For exanple, as shown in FIGJURE 21, the icons for traps 4 SEP
2085 47 with the FPap nunmber "5" and "7" of which the judgnentfﬂegéPt§m5
shown in the colum "Result" are "Failed" are displayed in a different
formthan the remaining ones. Specifically, the icons 34 for the trap No.
00007 in the region 31 and the icon 37 for the trap No. 5 (00005) in the
region 32 are 5 shaded. Instead of shading; coloring or reversing may be
used. The display shown in FIGURE 21 consists of two separate |nqependent
di spl ays, nan¥tly the tpampinug ira@’ eandi' 8pbhywMeh ﬂhe\gudgrrﬁmltyefﬁhe ghiopim n
di agram 35 and a main display 47 showi ng itens other than e pipin

di aSr am 35, \Xﬁ? wod%@”n%%%ﬂﬁﬁfar Eafjeds gpr dishiaved b dlrﬁ@rent)faﬂnsmay?m

‘ ! or ¢ Sob . b

G i ng ot Somaifldy 658 cheeRetlay Y E@Oﬂﬁ?éﬁfﬁﬁiﬁ SP%P o Bl 6 tehe?ﬁz
j n ; ved..acr

mai n o oture 49T WIS AR P16 R SRR SR P EE e

the i conss 34 sanded36-|46teddeo s 54l iy eBolofing &”@vbgﬂng;rﬁfﬁ%‘ﬂet&é&e trap

managenent nunbers 33 displayed on the right si e respective icons.

Wen the icons arkheardiggéay i stiowt hin dFKRURE rEgi emmddts tdfe theonseirgte
enlarged as the icons 36-40 with trap management nunmbers displayed bel ow
the 20 respedifeRendarsdisptaysdinamely, wmafm dgagmfp|daa%mayvatﬁﬁahowmg)fon_t;hte

i cons 34 and,36-40.is doubl e-clicked is also, displayed on the main picture
47. For pr epéﬁ?r{ﬂp{%dtﬁ%@m é%sﬁ@)%? iMAlg @@Qtﬂyzﬂ? $%@W%Hﬁm§ othergder ed

o pin O oG 6 Sholfy MAERIT o5 2R Y RO AR 2, blBerg Bl e
oA SR S SO i S
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.
lcons 34 and 36-40 can be freely moved across the main picture
15 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 36-40 with trap management numbers displayed below the
20 respective icons. The display window 45 displayed 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
25  illustrated example) is first drawn on the picture 46, which results in a
picture shown, for example, in FIGURE 24. [n 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,



Then, a desired one of the icons 34 in the right display regi 08 ’SgﬁEPl,?é EEP
2005 48 e.g. the icon for the trap having a trap number of "000 “( !
“1"), is dragged and dropped to a desired |ocation on the piping diagram
35 as indicated by a broken Iine arrow in FIGJRE 24. The | ocation
corresponds to the actual location in the piping systemwhere the trap No.
5 1 is disposed. This results in the pictgge shown in FI GQURE 25 in which
the icon 36 (34) for the desired trap No. | is displa gd at t“he_ desl! red

| ocation. Whéhdt heeiie8n fa4 thertrapehaviag adrap nwntrvet “06000& dosplyy is

i i I d hifted d
i cat od by GA0ERRcHE udp Rt Temaesedipoahon ag i Pgrgﬁﬁigq:gé%gera@ﬁ%\ﬁﬂgp:as
' . i rsg(ime 34, —5%.and "6
dragged and JTG5gRe 187 doop 1B OB BHEYBnT: HEIGH BEneP i ogrth gBFattmcrn

finally resuldogrddpdntia tod!r%phé‘m_aﬂ'&d’mldrﬂlfir@ﬁ@%ﬁéﬁg\%‘%%@@o%ﬁt@&_

accordance with the state transition 15 diag \ . (
realize the drsmisposkdt heTpispiesaltdiiadthanpicBire $hewdiigH IBURE 24 id C*\'.jhﬁg{i%lgons

34, and 36-40 on the_ picture containing the piping diagram 35, an the

di spl ayi ng oftheneodi 8pi(@¢) viondbe dssived Hrapidtai I did disppayiat @t the dbsived i n
FI GURE 26, the CPU 21 tﬁans'hts_ among ,an jdling 20 state 55, a pipin

di agr am dr awi' BeAU4ep dBhenihedsannefifag the dpmBNo a1 Iaemﬁwegcotadﬁtleadlstp ay

di spl ayi ng step: 58,8n . a_renewal step 59. First, the ) enters in
the i dl i ng strgg'og‘sﬁo?%ﬁé?@%a@ﬁ:ﬁ%d}“@?%ﬁ Biverda afdgiiane §@'éédoHP‘2§f§ An
area 1o be suRehyieRgd by SRty FIREIRE KR [ he data entry section 22,

g se or

nanely, by operrating the nou €ys- On'the keyboard. Thereafter, a

Conmang 10,0112 cheidnan navm hechloeng, o gt aneSh s SRR MAL e
step 56. |ny§ﬁma&§pe§§33§msimg ‘3", “5" and "6" are dragged and dropped to
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
15 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 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

20 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.

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

25 keys on the keyboard.

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




pi ping diagram 35 is drawn in the manner as shown in FlI GURE 24 £%t§Eﬁ §ﬁﬁy
2005 49 neans of the nouse and keys. The nouse or keys are use of
the CPU 21 when the drawi ng of the piping diagram 35 is conpleted. Then,
the CPU 21 returns to the idling step 55. Thereafter, as indicated by the
broken line arrowin FIGURE 24, a 5 desired icon 34 is selected and
dragged in the idling step 55. Wen the qQagging of the icon 34 is
initiated, the CPU 21 shifts into the icon” noving step 57. In the step 57,
the CPU 21 noweanshef themouse asdoksys. t dhehmodsagyi hgy%Tdrenuséd;gonmﬁifyggU
36) is dropped at the desired |ocation on the piping diagram35, the
(21 12i Xes itplto et%ﬁm%kéfm%htaﬁddramnge@fumg mbln@hdfagﬂanhg?%smmnwetaxt

e SRR N S e
5 T | SRR DB e B ORI,
24, 2nd 8 deitameat uy ek sal i o5 90 | nBRGE"

di spl ay w ndoivagsingVeh tlae cioomaBd isoimfidted, hthalelRU! ed dhifes diiepliieyiiggnst ep
58 is given through the nouse or keys to the CPU 21, the CPU 21 returns to

y U
the idling stBPEIMEStep0dTn tIRdhaertapl®d thatGP Ui 2bimapeasgthet o nsid, resipensar sor

23a may be npv ont o one of_the data box 45a di spl ayed in the display
w ndow 45 arid Eﬁ?cﬂ@&gl&%i s Hla% lepl) 24 (30)t e GapRedeAbile desiedo.

In th dat I t 1 the ner of displ ayi,ng
the sel ect odCaara IS5 HRIE0S P8l afot B CPAT 21T e BiblofatBi BliHa "2
background, s@tiMattd the Rliihgdieaf 59, that the data in the box 45a can be
renewed. Then, the nouse or “keys are operated to enter new data, and the

data in the sel ectAd dhowriba Al URMevedyipacargéNIgdy icothed g. the iEhY 362%s
returns to thseelggtte%i Iaen(éli (zi%tuabled-lcﬁgll(:g,l ?I?e SCt)SB ?13 enters in the detailed data
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
15 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 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.
20 In the detailed data displaying step 58, the cursor 23a may be
moved onto one of the data boxes 45a displayed in the disptay window 45
and clicked.  This puts the CPU 21 in the data renewal step 59. In the
data renewal step 59, the CPU 21 changes the manner of displaying the
selected data box 45a by, for example, reversing the characters and
25  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 data displaying step 58.

As described above, according to the invention, it is easy to grasp



As described above, according to the invention, it is easy tof gtrgig é@ﬁ SEP
2005 50 the positional relationship anong traps and the detaile a of
the traps by sinply seeing the piping diagram 35 and the icons 36-40, for
exanpl e, disposed on it. Since icons for defective traps are displayed in
a different way 5 fromicons for "good” traps, it is also easy to identify
such defective traps. Furthernore, si nceg@ny pi ping di agram can be drawn
freely and since icons can be freely noved and di sposed at any |ocations
on the pipigediesitiangl eclationship amoppprans spdithesdetailebeddtar . traps! n

t he above-described exanple, a piping diagramis drawn on the displa
screen, but tHeSHIRN S5l Qgh%r&'&ﬁﬁyd'l@@r@m anfAdhe denes 3640 trsexarplebe

di sposed on Al ternatively, picture information, e.g. photos, of
respective tﬁ%@oﬁﬁggéﬁstor ed as part of detailed data of the respective

traps in the nmenorygin24, i i re.l tion. f Lraps
maypbe di spl ayed t%lé%?h!a@m\%i E(ﬂ'e(qgfé;éltﬁ/}d?@ ?agF#hogsw%&%gﬁhrﬁ raéfflért%@ﬁ\ %EBf
the presept ifrenidon’ R@s “goddingtdp@n it tig ﬁlj%eéﬂh\{n_eto' mé’}ﬂﬁz Qllﬁ&?rdetfééf?\?e
shoul d be inspected and evaluated by the inspection an val uation system
1 to providettaps.nost efficient operation. The deternination is nade,

using the detailed data of the 20 respective traps. The nanagenment program
i ncludes a trap i nsyékeimereantincevanudiiping draggamdensr b nditavem fpealgramd The

CPU 21 operates in the manner |$éﬁccord nce with the rrana%errent

SERS 2607 cap lﬁgﬁ'smi?g@s”wﬁidc@ﬁ pPReed Al ame lopalipns wIFTiRE
program The _ _ _ ¢
to be i nspectitiarad il BRURL e et R Rl bi¥ifdows 6166
2;[22?63#()3”;\3&; irﬁhm?gﬁb?\r%ggsﬁﬂbb'm-aﬂﬁlﬁ, WPRBingd Bidg oW dnich tsed to
display 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
15 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 fraps 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

20 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 dispfays a picture like the one shown in FIGURE

25 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 dispiayéd, being



to be inspected are disposed. Area nunbers 8la are displ ayed,hffeﬁﬁﬁ 2{]{]5 SEP
2005 51 arranged vertically with square check boxes 81b on the |eft side
of the respective area nunbers. Wen, for exanple, the area nunbered 001
is to be selected, the cursor 23a is noved on the check box 81 for the
area nunber "001", and 5 the left button of the mouse is clicked to mark
the box with a check, which indicates thagsthe area "001" has been

sel ected. More than one area may be sel ec! ed i nstead. Above the upper |eft
corner of thenghgrdyve1ficallywwith sauese check bowks 8t bngn tthatlefheided ofldhei s
an area selection \NI ndow i s c!)@ gl ayed with a 10 check box 81d di sposed on
its left. WERSPREIHAEEA PUMDSIS| s narked, the sel ection of areas made in

i |
by rovi gt he. cur Syeg5{of Syalite %garr'%‘%ﬁ%q” hlesffonSae Phodietiod: thhe.
i e
1T oki g t he CLIPPE2SRAE mobe o (i ofREk B 6 16 (BB AL i FER “D0% cpufos e
at the top anbeblft omtcends ok mdtisel Bhclierse ©f R ReCBof *vﬁﬁtéocfhé'&k”dow

81 for scrolling the display within the window 81. Either o

buttons are pfvmsbemidlaa’(es itias phayarsar 4015 hasvdiednoseldotadiar torgothtdnabné hat
part of the displ ay, . 20 the area nunber "006", which is not currently

seen appears arﬁatrﬂ@ymrﬁﬂiﬁﬁfeglmsm%ﬁbroll box 81g in a scroll bar extending
ownwar d as the displa

S oo " s oA TR YCRo Rt BUSHRAF, St Bl
The mddl'e w ha5a88 Tt ehe “OpBEH T Pled AR REN B Belh it Wi ow
bl Ural appl | ottt eraseesee df ﬁgf'syidb‘ﬁ’.”ﬁ@fﬁ%%’*g@"cb&*t 0Fs hitipe, o=
drying cylindeesyeletonpdf afeas meade P thBowindove & regmécf@refmtvkeng The
marking of the box 81d is made also by moving the cursor 23a and
clicking the left button of the mouse. The check marks in the check
boxes 81b and 81d, etc. can be removed by clicking the marked boxes
15 again.
| Arrow buttons 81e and 81f are disposed at the top and bottom
ends of the right edge of the area selection window 81 for scrolling the
display within the window 81.  Either of the two buttons are pressed, the
display scrolls upward or downward, so that that part of the display, e.g.

20 the area number "006", which is not currently seen appears in the window
81. A scroll box 81g in a scroll bar extending between the two arrow
buttons moves upward or downward as the display is scrolled. The
scroll box 81g can be also used to scroll the display by moving the cursor
23a to the scroll box 81g and dragging up or down.

25 The middie window 82 in the upper row is an application selection
window for selecting the application of traps to be inspected. In the
window 82, plural applications of traps are displayed, including “C-Dryer”
(for drying cylinders), "Drip” (for main piping), “Heating” (for heating

rooms), “Process” (for processing piping) and ‘Tracer” (for measurement).



roons), "Process" (for processing piping) and "Tracer" (for nmeasurement). 1
4 SEP 24115 52 Since the configuration of the window 82 is swn&lg,fptfhﬂf.he
wi ndow 81, no detailed description is given, but the sane |etter¥t’s 4 J
attached at the end of the reference nuneral "82" for an.itemshown in the
wi ndow 82 simlar to the corresponding one in the wi ndow 81. For exanpl e,
if traps used in 5 a cylinder drying pipi pg system a main piping system a
heati ng pi pin system and a processing prping systemare to be inspect ed','
check boxed Qﬁedhgp@yﬁwumtlpneofrt@wusdm8c2f|s'sm]p¥ayretq'thé Mlﬂdb\g SHggngl ng
and "Process; ,are rked.. To make the selection effective, the box IS
mar ked with é’%ﬁ@%‘&%ﬁkﬁp“@@ "'TTFEHVW‘ng%ws}?:isﬁ@ef|§Fte§t|‘ééiﬁi5\§ﬂ1§§s&llr@1§ ¢md ofie

G ol ayeq-w heHereisdos RubiFas B dof dl: A %“Ei\“?fg%%r ¢ dNfdgwsha ‘sﬁr‘é‘ﬁf‘aﬁi‘%;ire
} ; ; " N S 0

than €0 psi bit Cqevaltdind ney MR Windhly b Tl b Thifashuse I,

150 psi bfit lowelindsr thing3&©)ng>§gg§br?,0@"m@m%ﬁiﬁ@%%&%n‘!,Oél‘@wreattifhﬁgpghq)ﬁ%!os'

but | ower than 600 psi and " pressure of si or hig i nce

the confi gur &tyistam, efdtchpradasdovg Bingaystem avientol e ifspddted, ofiedkBoxéddow
81, its detailed .description is not given, but the“ same ,I etters are
attached at clapesed opethe ahglt ideral “Brveds LDrplafHeating” and

traps used in i pixng. 20 system-havin steam pressure of from O psi but
bel gw 300 psi F??%é% e a?nmaé?(/egwe -[E)om@é(%i ﬁ'sepé‘éfleé@,ont ﬁéeﬁtﬂl\é%k”lfogéé ot 1N

the right si y OchecleRiale0” and "150-300" are marked. The |eftnost
wi_ndow 84 in%@gpovy\g?%r%wqgﬁ)] (il)‘]r‘{5 the tine periods during which traps to

be inspe¢ped and eMpd Wah@owBY B PoICstcURPRreddIBos 3R t%”@@mﬁ\shfé%ltgé’@fé”

di spl ays of, for exanple, "0-12" (fromzero to twelve _
(fromthirtede imspeloted @ndwenalpatedirareomdats) , Indi2stidhs Arkr digptaveat withive
months to thirty-six nonths), "37-48" (from thirty-seven nonths to
forty-eight hdmtWEdosnd3y Aecleding,ffiosneasmphe: i0RE0" {pressure not less than 0
psi but less than 50 psi), “50-150" (pressure not lower than 50 psi but
lower than 150 psi), “150-300" (pressure not lower than 150 psi but lower
15 than 300), “300-600" (pressure not lower than 300 psi but lower than 600
psi), and “>600" (pressure of 600 psi or higher). Since the configuration
of the 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 numeral “83" for simitar items. If traps used in a piping
20 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 which traps to be inspected and evaluated have been used. The
25  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 months). If traps which have been used for, for example,



nmonths to sixty nonths). If traps which have been used for, foy exanple, 1
4 SEP 2005 53 yI ess chan one yegr are to be inspected, the che'{:lé BbR M@ on
the right side of "0-12" is marked. Since the configuration of the w ndow
84 is the sane as that of the w ndow 81, no detail ed description is given,
but the same letters are attached at the end of the reference numeral
"84". 5 The central wi ndow 85 in the Iovveﬁ]rowis for priority or

i mportance f traps to be inspected. In i s window 85, displays, for
exanpl e, "Mésphammne yrastarerigobednspectedndbetcirack borl&th val the right

[ y PN " i L d" her" (i t ant ly i

e for SR O 126 Madsder: RiToentiosonrioNpvarar deapind o)t is y
[ h . 85b,.on .th i ght  side
of e rpor (M 5 BN e R Gou 1 0 SR AR s uBRab ieh "Bl

conf i gurat i omnelsahtie|eliets!ay ARy Folesedd BF X rtRLARL ndlneihe: g ndow 81,

no nore description about 1t I's nmade, but e ne lefters are attached to

the end of the refrenentralimnddw 855in thSloWe ﬁd@fﬁfﬂ?%rid\‘it@%nﬁ*&%@%{gys

lower rowis for selecting trap types. The w ndow 86 nmay contain

of, for exampfelrapBUCKEE' inghreatkdt - tippéhisr apsdow " 88 SAlsldiscfoy rxanisips) |
"FLOAT" (fl oa { e trqps%, " THERMO' gtheﬂr m)stati“c traps), and "TEMP.
ADJ. " (tenpe&a rﬁf?%ﬂaa] ust@pble 1MapEpntFor'impepeat ngredativelyal tmpomantip

check boxes SBBNEIFITy R o AuRlBRRr Eho EREREE Aimealabionti &t iaodons
oo 15 met Charilof e Foh S LA P R e Dol inlene ™
SO 00 T horph, o ety (TSI SIS 058 Tyl ey
letters are aMtbpedantd, t Nenportardl tane rG@rerate mememarked .86, Sikdd ethe
sel ecting de%gﬁﬁguﬁgtieonr?o% ?hé rc}iiesprlgiF\)zveiﬁégav\w/:efigmisngior;l/\ﬁarégtlc)- ?hGét 06} the window 81,
no more description about it is made, but the same letters are attached to
the end of the reference numeral “85".
15 The rightmost window 86 in the lower row is for selecting trap
types. The window 86 may contain displays of, for example, “BUCKET”
(bucket-type traps), “DISC” (disc-type traps), “FLOAT” (float-type traps),
‘THERMO" (thermostatic traps), and “TEMP. ADJ.”
(temperature-adjustable traps). For inspecting and evaluating
20 bucket-type traps, disc-type traps 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
25 of the window 81, and, therefore, no 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



button 87 identified as "Sel ect"” disposed on the right-hand side edge of 1
4 SEP 2005 54 the screen is pressed by noving the cursor 2344%&-}12@5§x 87
and clicking the left button on the nouse. Then, the CPU 21 search he
detail ed data of traps including those shown in FIGJURE 13 for those data
which neet all of the items set in the respective w ndows 81-86. For 5
exanpl e, when the "select" button 87 is prg-gssed with the setting of itens
as shown in FIGURE 27, the CPU 21 searches for traps which are used in the
area No. 001,thareciesed i$ npregiseddey drowiimgy thiepicogsormida NMh@gPﬁheayl agg _

i ping and processin i pi ng systens with the_steam pressure erein ei ng
gelroo gr hi gﬁ&ﬁ'CEmg |f%%\3?ﬁt%gtﬁ0%m B¢ Mousse bdésnushd EBK 2hedessches rbat hs

. 4 4 ] ] H ll, 'll | H | H t tll
or di nat yf'?‘_“"|@rt§t'%%ﬁfai%fo§§9@§%mqqﬁ5®@' Secslivh in ELPLRE ﬁfﬁfcg‘ﬁﬂ‘éé% ;ﬂ%@at ton
H " lll C n ,
oot o THACRRRE ALY U RS, W e, ol 8Bt
- di sposed 85 hedagwplehavhcRantetselbutt @S ai7sishp 23386, with 'thé%f‘eéﬁﬁgtdfﬂﬂeﬁngﬁ €
are cleared so that all the check marks in the check boxés disappear. If a

button 80 belaswshdwen iNGHEURE2701h8LPY D essrthesaior tidys WheTkakoyged 84b,
82b, 83b, 84h, 85b and 86b are marked. After the searching by the CPU 21 is
conpl et ed, t KBe@veaNo. DO1cREmyeedtineydindpr dyying pipénd,i ieirt hipidg sheatinghown
in FI QURE 28. .Thi s icture includes the trap nunbers 91 a, such as
"00001", of thhRINGr QBB PPCESE NhHHedgedysigms tHEh dheasteanbaresatire: eersiras

Searched 1or e oS ioRlgnan By e o0 0eF BB R WporioaiieTes 1 o

used to 185 ' e, orgdar inp%@ﬁ ion.of t L he

pi cture ?%cl m@h?mwd?és%’af%\% nagfgwg 1 gé\% §§ arrniogﬁg@gﬁ&ﬁ\%ﬁ ZOH?%%I\?TV

adj acent to eapbrtahltlegr “okdimdryap managenent nunbers 9la of the traps found
are displayed in the window 91. The trap nunbers

If a button 88 identified as "Cancel” below the “Select” button 87 is
pressed instead of the “Select” button 87, the CPU 21 ends the display of
the picture of FIGURE 27. If a button 89 labeled as “None” disposed

15 below the “Cancel” button 88 is pressed, all the settings made are
cleared so that all the check marks in the check boxes disappear. |If a
button 80 below the “None" button 89 is pressed, all the check boxes 81b,
82b, 83b, 84b, 85b and 86b are marked.

After the searching by the CPU 21 is completed, the CPU 21

20 changes the display to one like the display shown in FIGURE 28. This
picture includes the trap numbers 91a, such as “00001", of the traps to
be inspected, and the area numbers of the areas selected (the area
number “001” in the illustrated example), which are searched for, using
the display of FIGURE 27. The picture of FIGURE 28 is used to

25 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 the traps found are displayed in the window 91. The trap numbers

are arranged downward in an increasing order with the smallest number



are arranged downward in an increasing order with the small egt 14 W
2005 55 geing di sposed uppernost. On the left side of eacheféaggﬁgﬁggr,
the area nunber 91b of the area in which that trap is disposed is
di spl ayed. Furthernore, on the left side of that area nunmber, an icon 91c
having a shape representing the type of that trap is displayed. The
display in the 5 window 91 can be scrolleds using arrow buttons 91d and 9le
and a scroll  box 91f, in a simlar manner as described for the w ndow 81
shown in FI @ﬂEQZC“.SPDﬁeﬂtUFDI%ethreoOtlothienlﬁfb(Stl%eF[Ef e?]ta‘pti'wmmnnlzer;rtg?b i
f "00005" first. the cursor 23a is noved to the area nunber o]
The rert i dAIeR NYGOER 0L AELRe (808" Whighdhekdram i disnaseshisi displaysded.

i.Spl t.h nber,. b ich one can
now that |t nel EHEr gv?i"gﬁﬂgtigﬁéﬁﬂ%ﬂhaaffr-eééﬁﬁ@%‘éﬁagnueeﬁ Ak ng?& a
! t r.Nst: . .
buttons 63- 96 Pl yeqel o nne e ItandPBER s B alis "t Mipiafih BB an
the buttod 93windowcB1icandbeatreded, g8ihyesdow SuthsRs99d MMd ghb‘éﬁﬁfggoﬁbﬂgt he

t he nouse, as shown in FIGURE 29. This causes the trap nunber

associ at ed arlex Sdfkbér 2 evutar arahrdreassianeirdeddfarc tire twinbew 8PvsEtbwA o t he
| eft w ndow t h?%right w ndow 92. At the sanme tinme, in the w ndow 91,
| arger trap ﬁ%}rﬁ}gﬁ(é ta which have been di spl ayed 20 bel ow the noved trap

"00005", .1 hei i at ed ea nunper., 91b and icons _9"1c_ are
Chired upvard, aclihdy PsBRERD BePaef b 438 Tavine: cires aomoieoh RG0S on

cerecri’ I ans e i L IR TR Rt I DN ol ot
10! Lty (e nmnes OGRS et T ERIRY,, KA
trap nunber geggesaltdfeihe disphaywittbesa@kbnambet hpirwhieansndkanakfow that
di spl ayed, the trap having a trap number of “00005” has been selected.
Then, the cursor 23a is moved onto the uppermost one 93 of four
arrow buttons 93-96 displayed in the space between the windows 91 and

15 92, and the button 93, which is directed rightward, is pressed or clicked,
using the mouse, as shown in FIGURE 29. This causes the trap number
‘00005", the associated area number “001", and the associated icon to be
moved from the left window 91 to the right window 92. At the same time,
in the window 91, larger trap numbers 91a which have been displayed

20 below the moved trap number *00005”, and their associated area number
91b and icons 91c are shifted upward, as indicated by an arrow 51h in
FIGURE 29.

The indication "Selected Traps 1" above the window 92 indicates
that the number of traps selected is one.

25 The same processing is repeated for all the remaining traps in the
window 91 in the desired order of inspection, which results in a dispiay
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



bei ng arranged vertically dowward in the selected order. The
SEP 200:5 Sg of sel ect eé traps, e.g. "18", is displayed as " Sgﬁggggdéﬂlgﬁaps
18". The w ndow 91 is now enpty. \Wen the nunber of trap nunmbers 9la, area
nunbers 91b and icons 91c which have been noved into the display w ndow 92
becones 5 so large that all of them cannot be displayed in the screen,
buttons 92a and 92b with upward and down d arrows and a scroll box 92c
are autonatically displayed at the right edge of ‘the wi ndow 92, as shown
in FIGURE 30T splectrd draftsw 0t t'dRs, codismayedmshgetaséed cirabs b¥x 9Pke

t he display can be rolled ugévlard or downward. On the other hand, 10 when
it is no Iond’&'ﬁdﬂ&'cigé%lwwt%n roll the display in the window 91, the

I 91f t tically di ear
fromthe screen.  AttSugfe Hhmast oR ribanders o @ BRE siimbdrs; BTPLET
desired to qbang® fchhdfpavel beer QH&@é’B"‘ri‘ﬁtﬁofhé *a?smégbmma 92 bé‘g&r{g%

w ndow 92, 15 the cursor 23a is noved to the area 'nunber or rap

nunber 918 ofsd hergerihat tadl bE theviecannidtee difisial ed tinbilet 96y e@N  thRtINRUSS, i S
clicked, which reverses the display of the aréea nunber 91b. After that

either one dnd 19 bumidr ¢ paadd demtwdewinwaidrareswar &mdv DucromshO7 Edad8 i s
pressed, which cau?,es the selected trap managenent nunber 9la to 20 nove
upward or doiHUBPRLCRHY(dsRIaxAY, at Hie sighéredge ohéheaviedowd92y apsshowrdjn

j i f I dt b h d. For
eonov: n;“SnSTFﬂ?fL{Fﬁ% 4@‘-28?2? ' ;%t”ﬁﬁow} Hﬁﬁﬁﬁgf‘é@%agdr S@E%S@@%groﬁsggﬁ % the
the Tert but g SePlarecah B dcdBuc Tial ot Yol B8 (€ BEEEnalf”o;
the display afhdhé iares onysrerecesey tbhatell the chyélfaﬁgn%_ewrm ??fk rd

oriented arrow on it displayed in the area between t W ndows and” 92

is pressed. Hifewdattons $heamdrideardtthewdrel Wik 9 of atteenstied |yt 8isbepegroved

fromthe list in the window 92, its area nunber
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,

15  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 the display of the area number 91b. After that either

one of the upward and downward oriented arrow buttons 97 and 98 is

pressed, which causes the selected trap management number 91a to

20 move upward or downward. In this way, the order of the selected traps
and, hence, the order of inspection of the selected traps can be changed.

For removing any 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

25  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 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,



91b and its icon 91c are noved back into the display w ndow 91. Thus, 1 4
SEP 2005 57 the selection of the desired trap is cancell ed.y{\f. he
nmessages di splayed in the window 91 should be noved into th _drg BI 2005

wi ndow 92 all at once, rather than one by one, a button 95 with two
rightward oriented arrows displayed in the area between the 5 w ndows 91
and 92 is pressed, which causes all the digplays in the w ndow 91 to be
noved into the window 92 at once. If it iS desired that the displays in the
wi ndow 92 be thenisleetion of the desiptldramisdancelledal | at once, a button 96
with two | eftward griented arrows i s pressed. 10 Wien the re-arrangi ng of

the traps to be in ﬂ@@t’@@sﬁ%%e%é’éﬂ)'ag% 'Péhédﬂinﬁfoﬂ\ijﬁt1@@ﬂdvh%g@le@y?‘ggggd
"Save" di spl i - ight . side portj,on e ndow IS ,
as shown in ANECEPR viRFek! 9\ BhaheR”spbi: Ban aneibnté . o dubiofnds
It of they;i f thdi e Iy ere order o
napecting tna 1o TRIMBART, orich 022 TR 81ty & O Mg, L8echifed e
det ermi ne@. Iindowsugtioan809M fsh piEeaE! Whish Rfa%%%%dallnﬁ{EEWSﬁlfatthﬁ] hREt on
99, the CPU 21 stops the inspection order determ nation. th the
arrangenent SHioa W §1 o GeRAESvRd imbedth28wiralowue2 et dike. Wi th an indication of

"All" shown in FIGQJRE .27 may be pressed to select 20 (i.e. search) all the
detai |l ed data. Afteritihglesitessihalgtiendispdays be theewsutad 5% om temovedisong

the displa LN FlGURE 28. The operatjon of the CPU 21 of the,
maﬁagle?rgnt ys?ﬁ?\é\@ﬁﬁpatyowwﬁgi%%ﬁi ?1!1 aﬁ CSr daebUQPntgéﬁ‘”tmé\fb@é@f’%ﬁr@&fﬁle{f\éed
expressed in érmggg}égsedt. he flow chart shown in FIGURE 31. 25 First,
various conditions r searching for traps to be selected are determ ned

L1 e TR caonmROLN L katRoRne e MEIREE € efshedE), plbchiveh e
traps out of comepletddy atiowtbeh i99 thith reabeplagdof “Save’ displayed in the right
side portion of the window 92 is pressed, as shown in FIGURE 30.
Then, the CPU 21 operates to save or store the result of the
re-arrangement in the memory 24, whereby the order of inspecting the
15 traps by the inspection and evaluation system 1 is determined. If a
button 80 with “Cancel” is pressed instead of the button 99, the CPU 21
stops the inspection order determination.
With the arrangement shown in FIGURES 27 and 28, a button 80
with an indication of “All” shown in FIGURE 27 may be pressed to select
20 (i.e. search) all the detailed data. After that, desired ones can be
selected 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,
25 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



according to the determined conditions (Step S4). The search be 1 4 SEP
2005 58 executed in accordance with a flow chart shown in Fl B2A05nd
32B, for exanple. 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 8202). 5 Next, the CPU 21 checks if the check box 81d in front of the
nessage "Area" in FI GURE 27 is marked withga check mark (Step 5204). If
the box 80d is marked (i.e. the answer is YES), the CPU 21 extracts, from
the detail ed eERG! %g k2] ﬁCQW@aﬂﬁap\&lth@ rfhaw echarh shosyn 520R|GYRESIA0A and

including th ed ar nunber (s) displayed in the area selection 10
w ndow 81 (S&?S@ ml*ﬂ B extracted data are now to be searched in the

rmrked (1. 6. The adB &E'rr%.‘“é&ﬂ@@ " PRt afe ARGt e e eeBopuflbRg iy iobe
In Step S208,3520@ tHBWRY @ﬁ@ﬁﬁ%c!sfthteh@ec}%h%lﬁé?@’iﬂeazfﬂtﬁqo rapﬁStéﬁP@'Z'O??t' on*

above the box 82 in FIGIRE 27 I's marke th a c

the answeb i s YES,Neki (RUCHU X1 retnsckst 1fomd hiedat ok’ amy Bt $ors2 1Ré the
data from Step 5204, the data of traps of which the application(s

marked in thengppgeabren ini NdWRE224lie nextkedewighl 4 Shepk rﬁé’rkODStebeQM)I S
marked (1 e RGO HaPdiis ey ee%{‘ﬁZSéﬁ%z%nfs@{e.rﬁg vEBhntre 0r Y @ tssepaatsz. 1 n
above the boy 4 Iy RPEIRE Bld of o BE TSRS Feiagtad T SEprSRle mR dalm <
YES). the CPUngiapig Ot?%tﬁldcrkgﬂ‘éﬁéﬁa qﬂFn‘f‘bérr fna%;g%géal% %35 g%@ﬁsaq‘jgg@ from

Step 5208, the traps whi are us 'ng
st eam pr d8sungihgpwrad Ksdep FBZO&) PIrEIFS éier At I QM 8 Jre SHONMN of Pe e %@Q]ep

(Step 5214). The extracted data is now subject to the processing in
S216. |f the tbadodowang 8tap.i slinbts famkedhat the check box 81d for “Area’ is not
marked (i.e. the answer is NO), the CPU 21 skips Step S$206 to Step
$208.
In Step S208, the CPU 21 checks if the check box 82d for
15 "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 $204, the data of traps of which the
application(s) is marked in the application window 82 are extracted (Step
S210). If it is found in Step 5208 that the check box 82d for
20 “Application” is not marked (i.e. the answer is NO), the CPU 21 skips
Step S210 to Step 212. '
In Step $212, the CPU 21 checks if the check box 83d for
“Pressure” shown above the box 83 in FIGURE 27 is marked. Ifitis (i.e
if the answer is YES), the CPU 21 extracts from the data from Step S210
25 or the data from Step S208, the data of traps which are used in piping
systems having a steam pressure(s) marked in the pressure window 83
shown in 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 S216.




CPU 21 skips Step S214 to Step 5216. 1 4 SEP 2005 59 In Step 531 t CPU
21 checks Pf thepcheck box 84d for "Mnth of Use" above the w ?103;_584?@5
FIGURE 27 is nmarked with a check. If the box 84d is nmarked (i.e. if the
answer is YES), the CPU 21 extracts, fromthe data from Step S214 or the
data from Step S212, the data of 5 traps which have been used for tine
periods marked in the window 84 (Step 82%;?). I'f the check box 84d is not
marked (i.e. the answer is NO, the CPU skips Step S218 to Step 5220.
In Step S220, the €PSten THkGKidei €Pihe 1 otteaskshidyhsSthdodr box Bdidofdrt Wionth

[ b the window 85.in FIGURE 27 is marked. If 10 the box 85d is
morked, 1 6. O Upic Ahaliiotie gind el FBAURE 8¢ cp Sasked iVES ohawk CPUS 21

; he d S?216, the
S BRSPS MR
X .
L ot TEord OSSR, A g1,

checks i f & hetrapsokhiohxh86sl Hewn UTe@mor THRe" pakism ﬁ‘ﬁ(@ﬂ’(ggbmv?hé hﬁn\ﬁ‘awdgw 86
in FIGURE 27 is marked with a check mark. |If the box dis marked (1. e.

if the answer(3tept$Hl Gueskitbn cherkSt@p85224 ncd nESed tite 1BRU mshy &Xis REHS,

fromthe data fr Sﬁwﬁp S222 or the data from Step 220, the data of traps

of the trap ?&hﬁegg}) ﬁk@é $Wp2§218ﬁé0\ﬁltﬂﬂ(§§?(li (St ept ﬁgzg% he;rhﬁg’ndt hief C:DtU
he d in e .

|2§ feggf\dtiﬁ s?teg Zﬁ‘gc; tePh%ﬁ#«e Se%éﬁbgj SHEC) zn%ﬁhﬁapk%@? ((:?]?ﬁ.BﬁTger

%Rz\rll\?rtlhz C@Upigaglysp%@é Vg ﬁeét?@seuwgovﬁaﬁﬁga Bga'r”cﬁ?ﬁgggls‘ﬁafﬁ é‘ﬂ)a'ifg SA.flfihg

the formias sthevox 856! ISURErCR, (iS.€p tH8)ansWs 1‘11385@ gHgQi@ﬁgHi%ﬂgﬁs gg@ |%f

trap managenent nunbers 91 a, the area nunbers ( _
the traps of WaSchhel€Rdi Rddextageshéroen bieedaex froastREpiIN 1 R6E O S AL TMirk N

a
flow chart ShSOtVe\eﬁ;]) IS?HEI CttheREc?at?z)azéf %ngsgzh%vin-rghepriority marked in the window 85
(Step §222). If, on the other hand, the check box 85d is not marked (i.e.

if the answer is NO), the CPU skips Step $222 to Step 5224,

15 In Step $224, 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 mark. If the box 86d is marked (i.e. if the answer to the question
in Step $224 is YES), the CPU 21 extracts, from the data from Step 5222
or the data from Step 220, the data of traps of the trap type(s) marked in

20 the window 86 (Step $226). 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 check box 86d is not marked (i.e. the answer is NO), the CPU 21
skips Step $226 and ends the searching step S4.

Then, the CPU 21 displays the result of the search made in Step

25 54 in the form as shown in FIGURE 28 (Step S6). The data displayed
include the trap management numbers 91a, the area numbers 91b and
the icons 91c of the traps of which detailed data have been extracted in
accordance with flow chart shown in FIGURES 32A and 32B. The

extracted data are re-arranged in the manner as described with reference



extracted data are re-arranged in the manner as described with reference 1

4 SEP 2G@ 60 to FIGURES 28 and 30 (Step S8), and the re-arrhdg88PdatNa are

stored in the menory 24 (Step S10) to end the managenent program based on

the flow chart of FIGURE 31. According to the present invention, the trap

inspection order 5 determined in the above-described manner in the

managenent system 2 can be transferred tgpthe i nspection and eval uation
after the trap

t 1 d. c on the system 1. Specifically, _
?ﬁipgg‘n oﬁnor@egféﬁﬁge‘i 85rﬁrrdeagi(ﬁt@mne%)rranéqb@em-aa?wgem ®atat a? ﬁmfagenmt
system 2 is cgnnected t | pspectjon and eval yati on system e
c;bl e 3, as sﬁ%\/\ﬁ'%i”}?rﬁ%}{%%ﬂ §$9LH; e‘PF’ett ﬁn@ﬁgﬁggmﬁﬁgsﬁmﬁﬁozjégﬁ?ﬂl
is condition i a fromthe
not descri be%@%ﬁgé{ﬁffl_dgﬁgeﬁt hat, data is transferred fromthe

managenment system Rcc@ifdieto %Begtré%htamﬁiv@m%dja%é’g}"%}éﬂiﬁgbelc'fgdgﬂ\%rﬁtegﬁd

trap inspection 15 order is stored I n the nmenor he 'Thsp

eval uati o sydgtenmiried Tinehestabioad-dedaritefd hzam o NAPORL e aQeffdnt s;sfété'ﬁﬁegat
| east the trap managenent nunbers, the area nunbers and the trap node

names. After Gafe ke afansigsear iton the dérspestionarmsideravaduson heystespett hpa and
Tnepocti on arhSGRRRiRA TS Eefeh 1 by removing the. cabl o 3. After that, the
cval uat i on ayst em d0ee EoHE 24eEBRElGnt MaweEhar: Siset: i dspenhineen Tothene
S %o LIFsnaERehgenng S SRS L' BLORATBIN S
of the ilGspdaspestiendndvelalaaiion syssdmm byasePashieos, b?%r@%ﬂ%ﬁgﬁ?gﬁen am
First, the CPU 13 displays, on the'display 17, the area an g
nunbers of tHe filhen, dhe ofspielcéionr apd evahmitiont 8g¢siemt hejsored@ditioned for
recetving data from the management system 2 in a manner not described
in detail. After that, data is transferred from the management system 2
to the inspection and evaluation system 1. Now, 'E.he trap inspection
15 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.
After the trap inspection order is fransferred to the inspection and
evaluation system 1, the engagement system 2 is separated from the
20 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.
FIGURE 33 shows a flow chart of the operation of the CPU 13 of
the inspection and evaluation system 1. The program shown in FIGURE
25 33 is stored in the control program region 163 in the memory 16 of the
inspection and evaluation system 1 as part of the control program.
First, the CPU 13 displays, on the display 17, the area and
management numbers of the first one of the traps transmitted in the order

determined in the management system 2, in the form as shown in




determ ned in the managenent system2, in the formas shown in 1 4 SEP 2005
61 FIGURE 5 (Step 5302). Specifically, letters "NO " foll omepébggpﬁke@gsr ea
nunber 171 and the trap nanagenent nunber 172 with a hyphen di spos

bet ween the nunbers 171 and 172, are displayed in the upper row. In the

|l ower row of the display, letters "MODEL" and the trap 5 nodel name 173
are displayed. The CPU 13 calls the corregation data D for the displayed
trap nodel n E.{?S fromthe trap data shown in If‘l GUI?E 3 (Step 5304).
Then, an operg[@# &r 9dStepeS Hobe $pegjficaky, ketters UNGEdolib welkdebndhsiargaof

the first tra not wn) .tg be inspected, to thereby initiate the 10
i nspecti on an'gurg\pﬁfui?i oﬁ}‘@sﬂéep ¥3penanagema sumier ehianpiidh seoviyphan

; i ' i f del,. JIKLY, h
managerent  nuasep?boroge el hGtoaks 7 1A dria i HisPiaed WL Thé e
n n i 1 H | i lt f S e
1511 i shed | & Ehetken o Sen ey E"HisH H o FIAR, M G R AR

Step S30845 s iNOdelwhamle tERBEe tivplajdiere is another trap to be inspected,
the CPU 13 displays the area nunber 171, the trap managenent nunber 172
and the nodel nameTbe CRY tlBapalie the cospkaticed danal varumeediimaged foapt he
display 17 (Ste E?,l?‘%f; Then, the CPU 13 returns to Step S304. 20 The
processi ng pr’B@B@ dane dileh fregndhenirangater showsom il Eal Btepns304al |

raps have boheribOBPL oL e By M tiATaRe | FO&ns| fia AL ARG hed NG OF
Teeaer g e (TR TGP TR, SRS B MARLES. ATRREN (MRLaR" 0B e
"B, T SepeCasgEnamathe (IRPOIEPT It KA SRy e
number of trdp&SURED, theatrppdotbe tmspeetedifiest Bdohadmadeanaart /K@ 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
15 finished is checked (Step S308). If the answer to the question made in
Step 5308 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 $310). Then, the CPU 13 returns to Step S304.
20 The processing provided in Step S304 through Step S$308 is repeated
until afl of the selected traps are inspected and evaluated.
When ali of the selected traps have been inspected and evaluated,
i.e. if the answer to the question in Step $308 is YES, the CPU 13
displays a message (not shown) indicating that all the fraps have been
25 inspected and evaluated, on the display 17 (Step S312). Then, the
operation illustrated in FIGURE 33 ends.
As described above, according to the invention, only desired ones
of a number of traps used in a plant can be selected and arranged in a

desired order for inspection. Thus, efficient inspection and evaluation



desired order for inspection. Thus, efficient inspection and evaluation 1 4
SEP 2005 62 of traps can be realized. In the inspection and erg}gz?hg&w
system 1, each tinme a trap is inspected and eval uated, the afe€a

171, the trap managenent nunber 172 and the nodel nanme 173 of the next
trap to be inspected are 5 displayed on the display 17. Thus, the operator
can easily know which trap should be inspgcted next. At the sane tine, the
correlation data D for the displayed trap is automatically set for use in
i nspecting aref trapaicaatheeealized.trap. In other words, there is no need for

the operator to take _any special steps for calling the required .
correl ation data Dﬂ1 ?Bel Slpﬁéﬁ%og%é YalulpRli 3¥s6ed Aavkadbedimeles dFabdd as

Che:appl i cat 1 SRooY o, PUERERS, e SRBERMBiecolFY, W6 elrdP B oRanPbEntr aps
have been usegymbBe 19D MHd the ModdMALENGS O t%rﬁ@ﬁ’trﬁgggf/t%@ﬂggé%ﬁd aPut

the conditions need not be limted to those di scussed

exanpl e, & trdippraydel onae, digphgnif actTey, ,th? deator beh %ts)iﬂndwimﬂhch

traps are disposed, an operating condition of the piping systemincluding
traps (e.g. iiepsdoulhdepinspagtesyserm i At tomsameotisley thparatadtion data D
internittentby o] ergﬁﬁg) etc, may be used as the bases. Al though the
descri bed prd@fathe disklayedr bapr by ademadicatlyapet foo uge dm imseecting and set
conditions, b 7 m.may, be arranged,to .search faqr data of traps
whi ch meet at&%ggﬁngﬁgggﬁaphe lQe?thSBrY\éﬁrgﬁoHE‘?relfﬁ W%Be@l‘ége‘? aresapte,
the order of r : j hspec 0] n ly, but the
re- arrangenentt%%%fa?@taﬁ;eértr%%ggﬁggﬁgll!’Q@t@%a%eﬁgéljleﬁy&gﬁagﬁgn@g# 'of, for
exanpl e, 1posi i onaln 1 4beNShER 2BnaMRAG hhge HERP RS CHBYNN a6 NbEL G, 21.
For exanple, traps may be arranged automatically 1 n accordance w Re
di stance frormediehiagt fandeapst do abpantpectiedr pTisey .arkntidierahoneméesceided
exanple, the trap to be inspected is

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

15 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. 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

20 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.

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

25 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 particular plant.

In the above-described example, the trap to be inspected is

displayed on the display 17, but it may be output in the form of sound.



di spl ayed on the display 17, but it nmay be output in the formof sound. 14
SEP 2005 63 For exanpl e, the trap to be inspected nay be annopqc§ﬁ t? @ugh
a | oudspeaker disposed in association with the inspection and ev Ba n
system 1. The CPU 13 and 21 of the inspection and eval uati on system 1 and
5 the managenent system 2 have been described to operate in the nmanners as
represented by the flow charts shown in F RES 33 and 31, respectively.
However, they can be operated in different manners only the sane effects
can be obt ai e, examme, dbectrapetp eeaript pectede netyedre @nessncedi throbgh a

interior of g E]io trap iis determined indirectly by detecting the
tenperature dPUfPREaKFT disPosgfl imassecigiing Wfthtihﬁ@t inspgslionoaadesvaliatione

exact steam Esrﬁigfﬁ inthe trap can be known, it may be manual |y i nput
t hrough the ntry section or keys 18. The use of exact steam

act st & |
bt o ned st aam pr oLEE CTRUeL3 SKA1 b BFe FHheldCRnk MARIVZHOR sySfR IR0 |
eval uati o8, dhky marm@e.m@merst ystoh 2 tmte Odhsermf’d’eét‘?[t}é%e%' bYaldahi e

traps or conputing the amount of steam | eakage. The present 1 nvention has

been descri beuabyerseanse pfesensedhy therflow thpeit s mgyand FGYUREBS I30apNG1
managi ng steam traps, but the present 20 invention may be equal 'y applied
to systens fdleSB?ﬁtéYeWr adéowgm@rh theyatan teapperated gasdifieapst mrnmeheraniyhe

pr esent |nve iLon may.be a t.0 stenms for inspecting and eval uating
and managi ng f’r?@rm%lévb%ssggréﬁ bté@‘%ﬂgl ves and rotary machi nes. The

Gonatructed as a diaiareacoef Szaghe HaMhbEkaEnahe Safktca
:);:t gmsl 1aggtttérpe I r@gﬁ@g@ﬁg@p; |tn§>ér§t§g21 t?y fa%Y H@e%@?éﬁ]tpe'?&ﬂ;r@sofbm' e"Jurtspar ate
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 evaluation than using indirectly obtained steam pressures.
15 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 {eakage.
The present invention has been described by means of systems for
inspecting and evaluating and managing steam traps,r 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.



1 4 SEP 2035 64 EQUI PMENT | NSPECTI ON AND EVALUATI ON SYSTEM ESBIPNENT
MANAGEMENT SYSTEM AND COWVPUTER- READABLE RECORD MEDI UM W TH SIEIPEQU%
MANAGEMVENT PROGRAM STORED THEREIN 5 CLAIMS What is Clainmed is: 1. An

equi pnment managenent system including: a classifying section for
classifying three or nore evaluation resgyts 10 obtained by inspecting and

ot ;LSSE@QPﬁ%ﬁErI&a‘ﬁr—iémﬂﬁﬁgﬁﬁgﬁﬁiiwAaﬁgﬁqéf}a%?ﬁ[‘mLEt of the
1

lass! 11 e evaruation r csary RN M ARRKMERTT SEEIEN P BR D Cor d e um i n

whi ch an equi PITEns O MPAMAORIR B 80 fgwcwﬁwﬁﬂm WEHSESUPBRIEN

management program ng executed Tor operating a conputefr to per¥orn1a

classification sequencg ANNGEMENT PROGRAN STORETPTHEREIN/Ati on results
obtained by inspecting and evaluating individual ones of plural devices

form ng 30 equipnent into a plurality of grades, said plurality being
smal l er than the nunber of the obtained evaluation results including first
and second grades, and an anal yzi ng segAdM&e for anal yzing the classified
eval uati on r ults as. cI ssified in accordance with the classification
sequence. t&ﬁci t managenent system conprising: a detailed data

equl S%Enfeéit‘)&’éﬁe%ﬂ“ @ﬁﬁﬁ?ﬁf*%ﬁerﬁéﬁ%ﬁt&@ TRERAOYasi’s of ‘a1 east one
predet erm ned bagictaddifiTh§ yoERdnt ®radlbs$ifAndAheEE o200k 89aluation results
10 obtained by inspecting and evaluating individual ones of plural devices
forming equipment into a plurality of grades, said plurality being smaller
than the number of the obtained evaluation results; and

an analyzing section analyzing the classified evaluation results.

15 2. A computer-readable record medium in which an equipment
management program is recorded, the equipment management program
being executed for operating a computer to perform a classification
sequence for classifying three or more evaluation results obtained by
inspecting and evaluating individual ones of plural devices forming

20 equipment into a plurality of grades, said plurality being smaller than the
number of the obtained evaluation results including first and second
grades, and an analyzing sequence for analyzing the classified
evaluation results as classified in accordance with the classification
sequence.

25 3.  Anequipment management system comprising:

a detailed data storage section in which detailed data of a plurality
of devices forming equipment are stored, the data being sorted on the

basis of at least one predetermined basic item common to all the



devices; an item addi ng section through which any desired adgi iiﬁfﬁl item
common to all the devices for managi ng the devices can be added?t h05
detail ed data storage section; 5 a data entry section for adding data
relating to the added item of the devices; and a managenent data
processing section processing the detail g data and added data which are
stored in the detailed data storage section. 10 4. An equi pnent nmanagenent
system for n&h‘ﬁ@f"ﬁg equi pment including a plurality of devices forning

equi pnent, conprsiag. rm.naJl. [ s d.neluding a termnal [
section, a rranaéiﬁgﬂw ?g@ﬁgsg?ﬁ'?@%g%@é%ﬁﬂ@gﬁt?%,@qsr\r%cﬁ@rgtdétﬂ%%gﬁgﬁémry
section, a aed ! ] i , n
section 15 fé(}ﬁﬁgﬁﬁetrﬁgqggmlg%%??}ng {oq‘%%qgéiﬁn\fgﬁ%éggﬁlﬁanqéiatqgtﬁg,t%anhr a
data transnddtailed detatdtoragd esstiviiti ng the data entered for the respective
managenent itens; and a managenent apparatus including a main nenory in

whi ch debail ed dalataoéntriesecdimedeoi addiwyidaés ratatireg docithe nbddeddatam! ed

data being sorted 20 on the basis of at |east one basic nanagenent item
common to allnNetdRvigesi@ed, a data receiving section receiving data

transmtted fromthe data évhagars]m tti ng sectj.on of the term 8{&{% pg&ratus,
an addi ggbsecti ofh "E%fﬂwjdﬁe”l PEhPIHE R @%Sﬁﬁi OB RPEEBBNGi 8 %@m?ltt: item
remory sect 191y 24350 iata Whieh re ot s elfhd Yald Sl rhet e T ng < ne

added data added by the adding section and the detailed data stored in the
mai n menory section. 5. A conputer-readable record nedi um havi ng recorded

therein18n 4 SERn20&fuifmenéqunamegemenhagestarh plorgrraemalingh equibtesitt ed
by a computer to. manage devi ces form ng equi pnment, the equi pment nmanagi ng
pr ogr am including a plurality of devices forming equipment, comprising:
a terminal apparatus including a terminal memory section, a
management item setting section setting, in the terminal memory section,
a desired management item common to the devices, a data entry section
15  for entering data relating to the set management items, and a data
transmitting section transmitting the data entered for the respective
management items; and
a management apparatus including a main memory in which detailed
data of the respective devices are stored, the detailed data being sorted
20 on the basis of at least one basic management item common fo all the
devices, a data receiving section receiving data transmitted from the data
transmitting section of the terminal apparatus, an adding section through
which the data and corresponding management item received by the
receiving section are additionally stored in the main memory section, and
25 a management data processing section processing the added data added
by the adding section and the detailed data stored in the main memory
section.

5. A computer-readable record medium having recorded therein an



causing the conputer to execute: a nmanagenent item adding Seqﬁ%ﬁgf %
setting in a detailed data 5 nenory section in which detaile 03 he
devi ces have been stored and sorted on the basis of at |east one basic
managenent itemcomon to all the devices, an additional managenment item
comon to the devices; a data entry seqggnce for entering additional data
relating to the 10 additionally set managenent item of the respective
devi ces; ande@UiRAIHYeMANAIEM &Nt PEREES YNishqife e cubed phy o seamputetieto
detai |l ed and_addi ti ﬁnal da{if stored in the detailed da}:]a rrermré section.

6. A conput eNAfaG8aBFUICES: YR of GHPRN tnd NP EBHIRMRER T BVRAFEIAE PETABhent

managenent péé{goriﬁ@tp/ﬁie&te?nq%&e%s%%gt@y a conputer to 15 nmanage devi ces

form ng equi pren I prent” "managenment program causi ng the conputer

to execute: a reﬁ%ahagemwwqw écﬁringa;&luém fiH Sotdin ”ﬁﬂ%gﬁéfﬁd?lteéi HEerP

i
common to the devices fransmitted froma term nal appafatus; an addi ng
sequence 5 ormaddirggsadtiordat avirieb edetaded nddtheof ¢eeidaviges ARveebeemtored
together with the commobn managenent itens to a main nmenory section in
whi ch det ai | &td gartedopntthe basipeast alveasévireebasic sanagemdd ibewi somaat
| east one baﬁ%iec [’rgnage nt itemcompn to the devices kK have been stored;
and a manageifert!! db€a dsVi&ssifg fiehrle managpmentsiey ©cemmanato otheadded
in the addi n%\égg ence and the detailed data stored in the main nenory
section. 7. %ui pment managenent system according to one of Clains 1, 3

and 4 wherein th i tad i vy r 4 SEP
3005 67 traps of Gt BMEY stQudhd Rorentytharaddiitngl St efeiing g the

O D oSSt agembihag o e hspdome eecees am
a management data processing sequence for processing the
detailed and additional data stored in the detailed data memory section.
6. A computer-readable record medium having recorded therein an
equipment management program which is executed by a computer to
15 manage devices forming equipment, the equipment management program
causing the computer {o execute:
a receiving sequence for receiving data of management items
common to the devices transmitted from a terminal apparatus;
an adding sequence for adding the data received in the receiving
20 sequence together with the common management items to a main
memory section in which detailed data of the respective device sorted on
the basis of at least one basic management item common to the devices
have been stored; and
a management data processing sequence for processing the data
25 added in the adding sequence and the detailed data stored in the main
memory section.
7. The equipment management system according to one of Claims 1, 3

and 4 wherein the equipment is a piping system, and the devices are



and eval uating individual ones of plural devices formng equipnment into a
5 plurality of grades, said plurality being snaller than the ngnb&fRR8the
obt ai ned eval uation results; and anal yzing the classified eval uation
results. 9. An equi pnent managenent nethod, including: performng a 10
classification sequence for classifying tgyree or nore evaluation results

obt ai ned by jnspecti. and eval yating, i ndiyidual ones of plural devices
fornmi ng equi ﬁ@gto(‘fidiﬂgr% pqy@ﬁ§|¢f§90§qu hadingsyiste® ural ity being snall er

LFZPyZ?ﬁgZSQEEn?\f@ TR R Rt ol Bif Ll 8?522?} s as 15
management et hod Sonar ks o 3151 EFallef, PESBtatieg Py, ifFp e ™"

devi ces for mafg eseit #RNTndivRa idMStdli‘IFpm@éﬁd@@i_cbgefoPmﬁi deghi;ﬁﬁeh?ﬁﬁb fne

predeterm ned basic item comon to all the devices; 2092 ing any desired

addi ti ond ipleraliymobrgredes) lsatcheldelite deingrsmatendhagy thikendmbecest the t he
detail ed data storage section; adding data relating to the added item of
t he devi ces; oblainegeyatuaiioyresidtsqeand | ed data and added data which are

stored in the detajled data, storage section. 25 11. An equi pnent
managenment net hoan?b’ﬁ[%g}é ic;ﬁfsé%%‘?ﬁﬁfé at'Q%E@ﬁ}g‘sng a plurality of devices
form ng equi pment, conprising: setting a desired managenment item conmon to
the devices, entering data relating to the set managenent itens, and

transm ttinggt heaqat aqdip i Zﬂ%nﬁgﬁﬁlergntrﬁégfbd,orinfcﬂﬁiih fSP%‘étrf(?‘éﬁlin%s a

managenent itens; and storing detall ed data the respecCtive Vi C

the basi1d of classificatioh eequbnse dormeylagsifEng three somee toaRidtionheegldy ces,
receiving data transmtted fromthe data transmtting section of the

terninal 5 nebleijeddyt ingpectingr end evaluating iadividual espenafi po rahrieyevemt
'tem forming equipment into a plurality of grades, said plurality being smaller
than the number of the obtained evaluation results; and performing an
analyzing sequence for analyzing the classified evaluation results as
15  classified in accordance with the classification sequence.
10. An equipment management method comprising:
storing detailed data of a plurality of devices forming equipment,
sorting the data on the basis of at least one predetermined basic item
common to all the devices;
20 adding any desired additional item common to all the devices for
managing the devices to the detailed data storage section;
adding data relating to the added item of the devices; and
processing the detailed data and added data which are stored in the
detailed data storage section.
25 11. An equipment management method for managing equipment
including a plurality of devices forming equipment, comprising:
setting a desired management item common to the devices, entering

data relating to the set management items, and transmitting the data



recei ved by the receiving section, and processing the added data and the
detailed data. 12. An equi pnent managenent nethod used to nmanagg .pgfpcgﬁg
formng 10 equi pnent, conprising: setting, in a detailed data nenory
section in which detailed data have been stored and sorted on the basis of
at |east one basic nanagenment item commygg to all the devices, an

addi ti onal mana eHent item comon to the devices-, 15 entering additional
data rel ati n§ntededHar 4peirespeelivs Managemeiidtms; anflem of the respective

ot o Ted “data nelile datdieh d8g' € Al re3parhHE e viEangundRe TRt Bbed

dat s : . _ HoDhe! POETTERE frernod.
ranagenent 1 LA oD m U kP EBHBhARo A s bBRcER e ving
apparatus; agdgingdrahemitedd freReitned dadgetans mutlly té&tm tggggggxgilﬁgte 25

itens to a main nenory section in which detail ed™data

device sdrtememiry aeclieasistaniey Hhsi datmmmadeoentespbedingomammageménie item
devi ces have been stored; and processing the data added in the adding
sequence andraaedvesedyi thedrecgatiag ssastion, iamd: processingrthmegddsdotaterand the
EQUI PMENT | E@gé%l ON @AND EVALUATI ON SYSTEM  EQUI PMENT MANAGEMENT SYSTEM
AND COVPUTER* A #faRECORD MEDI UM W TH EQUI PMENT MANAGEMENT PROGRAM
STORED THEREI N ABSTRACT An equi prent i nspecting and eval uati ng system can
be used to

12, An equipment management method used to manage devices forming
10  equipment, comprising:
setting, in a detailed data memory section in which detailed data
have been stored and sorted on the basis of at least one basic
management item common to all the devices, an additional management
item common to the devices;
15 entering additional data relating to the additionally set management
item of the respective devices; and
processing the detailed and additional data stored in the detailed

data memory section.

20 13. An equipment management method used to manage devices forming
equipment, comprising:
receiving data of management items common to the devices
transmitted from a terminal apparatus;
adding the data received together with the common management
25 items to a main memory section in which detailed data of the respective
device sorted into at least one basic management item common to the
devices have been stored; and
processing the data added in the adding sequence and the detailed

data stored in the main memory section.



I nspect and eval uate steamtraps by detecting a | evel of vibrations of each
trZB and the surface terrperatulroe of the housing of that trap. trheSER NGB ed
vibration level and tenperature are used to determnmne whether or not steam
is |eaking through that trap and to what extent steam |eakage is. An

equi prent nmanagenent systemis connected to the inspection and eval uation
system by a data transm ssion cable and ggceives inspection data of the
traps fromthe inspection and eval uation “System The nanagenent system
anal yzes the received inspection data for conputing the nunber of

defective traps, the_rati f fective traps_to the entire traps, the
oee tatced oo’ st omeePEhkRudiT IRERECION AND eVl UATioN Sy sTEM
EQUIPMENT MANAGEMENT SYSTEM, AND
COMPUTER-READABLE RECORD MEDIUM WITH EQUIPMENT
5 MANAGEMENT PROGRAM STORED THEREIN

ABSTRACT

An equipment inspecting and evaluating system can be used to

10 inspect and evaluate steam traps by detecting a level of vibrations of
each trap and the surface temperature of the housing of that trap. The
detected vibration level and temperature are used to determine whether

or not steam is leaking through that trap and to what extent steam
leakage is. An equipment management system is connected to the

15 inspection and evaluation system by a data transmission cable and
receives inspection data of the traps from the inspection and evaluation
system. The management system analyzes the received inspection data

for computing the number of defective traps, the ratio of defective traps

to the entire traps, the loss caused by steam leakage, etc.



