08 AUG 2005 1 EQUI PMENT | NSPECTI ON AND EVALUATI ON SYSTEM  EQULP
MANAGEMENT SYSTEM AND COVPUTER- READABLE RECORD MEDI UM W TH E&I%ZU%
MANAGEMENT PROGRAM STORED THEREIN 5 FI B{D OF THE | NVENTI ON Thi s invention
relates to an equi prent inspection and evaluation systemfor inspecting
and eval uating constituent devices of equipnent, e.g. steamtraps formng
parts of a piping systemof steamutilizing equipnent. 10 This invention

relates also to an egQUIRBTEN TANSFHETION YN BB VALUATONGS WG TEMh equi prent
on the basis of various information includin eval uati on of the equi pnent

mad;e_ byI sucht equi phnentEQHd;l_BMcENBMPaMHGEé\GEN a®Y S EsABE and, in

articu , '

EAmeRqﬂEl goféﬁﬁ@gaﬁﬂé“fﬁﬁeﬁéﬁrﬁa@@ﬁ VARG T e
aut omat i [ i

Steamuti 1121 ng equs SIBNAGTIENE PERICRAM SHOBERL FHEREIN ot o escape

fromtghe lines. If any one of such steamtraps fails to operate nornally,
for eXanple, when steam|eaks 20 through the steamtrap or the valve

becomes inoperative, the effF¢EeDayF AfHE iIN¥BNBITN decreases and, in sone
cases, the entire plant malfunctions. It 1is, therefore, inportant to
periodical | y iTisiseatvearitbrevralatasetd raf véqllipmest edispectiaps and exahtadion t he
steamutilizing equipnent. In general, steamutilizjng equi prent includes a
| ar ge nurdlysteraffor 28speeting @ndpayalyatingveangaitvent G?V'tcﬁganr eRMiIPMRN g € eat

ok £ho Sndpcliob iR B o beCoR e ARSI o i PR 2
o s Do ARG a0 DES U gk nE e g egbrid, syslamt oy o
itagt oS ggr?ééﬁpﬁqihggwm@auip%rﬁt BAMHd anmsigsoPaatioels (Afermatione imslulipgent
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 leaks
20  through the steam trap or the valve becomes inoperative, the efficiency of
the plant decreases and, in some cases, the entire plant malfunctions. It
is, therefore, important to periodically inspect and evaluate individual steam
traps to maintain the steam-utilizing equipment.
In general, steam-utilizing equipment includes a large number of
25 steam traps, and evaluation of them requires a great deal of work and time,
and, hence, great cost. Furthermore, in order to make the inspection,
~ evaluation and maintenance of steam .traps reliable, information on the
equipment, including the results of the evaluation of individual steam traps,
should be centrally managed so that operating states of the individual

30 steam traps as part of the entire equipment can be determined.



0 8 AUG 2005 2 Accordingly, an object of the present invention i§ Al% 2005
provi de an equi pnent inspection and eval uati on system whi ch cgn
efficiently inspect and evaluate indivjdual devices formng parts of

equi pnent, e.g. steam traps of steamutilizing equipnment. 5 Another object
of the present invention is to provide an equi pnent managenent system
which can reliably and efficiently nmanage information about individual

devi ces, e.g. Atemdinglapsan iohjeotliofgthesplasentf inveatioat ionto maagidsy ane
equi pnent i nspection and eval uation system Still another qbject, of the
present iaquipmieah ingpeetipn ANdevaluali®t ¢ystemnwhidincant ﬂffémeéﬁm ipgRaet

managenment program stored therein for use in__.realizing. a Go ternized
equi prentalifarfd St 1Ry idy3l @QWPQJQ@'WEP?WE |W'ﬂﬁ‘@5ﬁu{$§- t%eé%
feature Qf_th es ol (. equi pnment nmanagenent systemis
provi ded,c{r%‘ﬁ ﬁﬁgh‘%ﬁ{]‘hgwi&%&umggpdata menory 15 section, a data
retrigval CO”dAﬁqiﬁgrgﬁjgibP%f%%t gPéberﬂ FiveRtioRl Is €Y1 gravRRC@noBgalantdat a

out put section. ed data nenory has stored therein detailed data
i ncl udi ngnamgisernsnt eystem! whighi tan aklidelyi aad éfficiemtdy evanapennfornEtiendat a
retrieval condition Setting section sets at |east one data retrieval

condi t i orabfoat indtvidesi dgvibesaid.gd steam frapsa inelidirg tresulsi ols pyatuadioand 20
eval uated. The data retrieving section retrieves defailed data of a device
meeting dbadedyitherrawpmentdnsReslin and AN eMSYSHIB: data out put section

S S B B SLAR AR BB, O v
Sev. 58, L FoRITE A SO BRE ARetut i meblea ot ehse o

vi sual %@Q(i?ihlggalgbmﬁtﬂgﬁke&hﬁm@mntmd@me@pmmmn setting section

sets one or no esire data retrieval conditions. The data retrieving
section retrieves detail edSWHAMARY&R AYERINVENITObhe of the set

conditions, and the retrieved detailed 30 data is displayed on a screen or -
output as di giAedording, tof @ tedwis eof the present invention, "an equipment

management system is provided, which includes a detailed data memory
15 section, a data retrieval condition setting section, a data retrieving section
and a data output section. The detailed data memory has stored therein
detailed data including indexes for a plurality of devices forming equipment.
The data retrieval condition setting section sets at least one data retrieval
condition for retrieving detailed data for a device to be inspected and
20 evaluated. The data retrieving section retrieves detailed data of a device
meeting at least one of data retrieval conditions. The data output section
outputs at least part of the retrieved detailed data including the index.
The term “data output section” used herein represents, for example,
a device for outputting detailed data in the form of digital signals, and a
25 device for outputting the indexes contained in the detailed data in visual
and/or audio form.
The data retrieval condition setting section sets one or more desired
| data retrieval conditions. The data retrieving section retrieves detailed
data meeting at least one of the set conditions, and the retrieved detailed .

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



0 8 AUG 2005 3 The equi pnrent managenent system may further inclyde Gd b5
re-arrangi ng section for re-arranging the detail ed data retriev@g A?}l tge
data retrieval section, and the data ogtput section outputs at |east part
of the re-arranged detailed data, including their indexes. 5 The detail ed
data as retrieved by the data retrieval section are re-arranged or sorted,
for exanple, in a predeterm ned order by the data re-arranging section.
The re-arrangeThe ebquipneehtdananagement psystem anaysﬂmthearidbgrdeamii datfeor m or
in adigital data form The present invention may provide a

conput er -reeaidany agr section faoreradianginghaglatabed sedacnedrayed oy E@ufglfent

i 18 ! !
gﬁgfﬁ;ﬁ&%ﬁrﬁ’é\? Iéé‘?iu“é‘ﬂ,ﬁandL@@?E%ﬁa?to%ﬁ@t?éaépﬁﬁ&ﬁéﬁtﬁés%één@aﬁﬁ?ﬁiaﬁgroiﬁﬁv'ep”e”t
rat es e CO [ s I i iti i
cbquence, caraatey ciialdy 5t Bt BIIREEKEYS ot putting sequence. The
q
data getrieval ?ﬁ’é‘dﬂl%ﬂaﬂ@dlgaﬁftéé Gﬁtﬁ%&?ﬁ@f (ﬂw? fi9fa 98tV sbcli@asireone

data retrieval condition for retrieving ed data for a device to be

i nspect e¢eadidagyed Unt editedndot fexantfsiea in ed rpredeteyningdeonderi by fthe data
retrieving detalled data of a device neeting at |east one of data

retri evalrecamangingnsectiore dhe revapangedgetdguet data arefautpoliipatviswal at
| east part of the retrieved detai Led dg(’ga including its index. 20 A
conput er andéenardip taie pr yratoHat atR O™ this record nedium sets one or

et ing t he. oM oReaanvamist dndle p2ivisle o | el BUiE feaadifte o rafthd™s. 2,
scre or, i i
" ool Beq medihRE el SR fibrdid ahtofiBhtbnt Mongyesight probPal AN

- sequence j§ Qiydctdd HANEI dEmp iR rr R hanagingetaul stairc|udihlgeadsluealifyt gfut ti n
sequence out puts altbajl east %art of the gﬁar?ar@ﬁ% det ai | gd ggta izcﬁdi ngg
thei r i ndextses. AcThedeqgipymertthmanegeewaritvprairaai loperatasathe qamputeved by
the data retrieval sequence are re-arranged in a predetern ned qrder in
the dat a exgoute-ar daiayinegrieajusenditiomesetéingr 5844€acer dofakl HedtieyiBged

data aresequence, and a data outputting sequence. The data retrieval condition

15  setting sequence is for sefting at least one data retrieval condition for

retrieving detailed data for a device to be inspected and evaluated, and the

data retrieving sequence is for retrieving detailed data of a device meeting

at least one of data retrieval conditions. The data outputting sequence is

for outputting at least part of the retrieved detailed data including its index.

20 A computer executing the program recorded in this record medium

sets one or more desired data retrieval conditions and then, retrieves

detailed data meeting the set conditions. The retrieved detailed data is
displayed on a screen or output as sound or as digital data, for example.

The program recorded on the record medium may further execute a

25 data re-arranging sequence for re-arranging the retrieved detailed dafa.

The data outputting sequence outputs at least part of the re-arranged

| detailed data including their indexes.
Accordingly, the respective detailed data as retrieved by the data

retrieval sequence are re-arranged in a predetermined order in the data

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



08 AUG 2006 4 output in a visual and/or audio formor in a digital da
form In the present invention, the equi pment nay be a piping sfis eﬁrﬂé iﬁ&g
t he devi ces inspected and eval uated or naged may be traps of different
types disposed in the piping system 5 BRIEF DESCRI PTI ON OF THE DRAW NGS
FIGURE 1 is a schematic bl ock diagram of equi pnent inspection and

eval uati on and nmanagenent systens according to one enbodi nent of the

present igutgat ira.vikh@URE 2rshalis farm @rfingudégitairdata farmemory of an
equi pment 10 inspection and eval uati on system shown in FIGURE 1. FI GURE 3
shows a storagh tnpresgnitingantianathe gauipmanhera e & SiPpisg SHIRM.iaNd| GURE

Pl R 2 ThesTe BoRanspeaicn Ant avanvaind oo manatad, iy R trhgRet o Tirel "

eval uati qQn r at us. of, t . ' d | uati t h [

Fl e 1 ped BRSNS P Ind PENREBRRUTT on"Gi 26 am shovi ny oper at i on of a

CPU tg set and call trBE'%BE[EE§@'ﬁP¢'®EogthEmRW'NGSi on in the nmenory
I shows

shown™ in FIGURE 2. 20 ow to operate keys on a keyboard of

the inspecti op|GUHEEY s unkthemaYist ock diagran dfoegipnterapndpeetiof amd
desired trap in the preset region, and also a formof display given in a
di spl ay sewiiatiomfand hearnageeent systems acabudingoty oyet embsadbmme nf PTHGURE 5.
FI GURE 8 shows a different procedure than FIGURE 7 to be 25 enployed to
set trap rdasanbinyeatigngferent form of display. FIGURE 9 shows how to

fpdt fokf;‘éfl %I@ﬁé@é?%&%@;téhiqrﬁgﬁﬁﬁﬁﬁh' £ oheBidhy 24 8 RIS .
Lo, SheBlBlamBt R It aich AR Gl P FlgUEE L sPec Lon and
representati orp|gfURES BeaRoisPian@tenaglee®onfiguration in a trap data memory
region shown in FIGURE 2.
FIGURE 4 shows a conceptual configuration of a preset region shown
in FIGURE 2.

15 FIGURE 5 is a front elevational view of an inspection and evaluation

apparatus of the inspection and evaluation system shown in FIGURE 1.

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

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

FIGURE 8 shows a different procedure than FIGURE 7 to be

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

FIGURE 9 shows how to operate keys on a keyboard of the

inspection and evaluation system in order to call desired trap data stored in

| the preset region, and also a form of display given in a display section of
the inspection and evaluation system shown in FIGURE 5.

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



5 08 AUG 2005 including a bypass pipe. FIGURE 11 is a state transition

di agram schenatical Iy showing operation of the CPU of the i nspdkgi gpga 5
eval uation systemto inspect and evalugte traps and valves. 5 FIGURE 1
shows a frane format of data transferred fromthe inspection and

eval uation systemto the nmanagenent system FIGURE 13 shows a part of data
stored in the nenory section of the managenent system shown in FlI GURE 1.

FI GURE 14nshahisg anbepassppipeof a display given when setting the 10
references for use in inspecting and evaluating traps in the rranﬁgerrent

tsystem gl QJREFEBUBIEOV\H dA exaiplee toansitioapidiagiam csehegacally apiawith of
raps made in the na n t Fl GU 16,1 S. i i

di agr am SRRAHONCA g CPLLGH 1N IMRpectionais sypbiAtsh K empty 3 Sngal dhd
management te t i ti d I ion ref

Co analy 2 Rt TEbE ARLVNBS cor dance w th the st references. FIGURES
17(8) sand 17(D%icRw pargHons Of FafR! APmeprotiathn trapddeiredndidy SRS Ling

speci al managenent itens into e managenent system 20 in which FlI GURE
17(a) shawspéctiosandfedstation systenttertad mahagement eyptami ve managenent
items, and FI GURE 17(b) shows the display displayed when data is renewed.
FI GURE 18 showslGUREr 13 shoas axparplod agtacsiored in ithe mapmgey sestioneof the
managenment system 25 FI GURE 19 i ate transition diagram schematically
showi ng ropeagement systeam SEPW"OH" ?@U%niagemant systemto additionally set

Dt ooy IR, Ehe b ASERAR G BHIRL YRR 0o AEGE e
eval ygt i QBrS%UALED fo? fSdiihi RRkbYng38nFBvatRaGhg! trapSaneRN mad &ement
system.
FIGURE 15 shows an example of a table of results of evaluation of
traps made in the management system.
FIGURE 16 is a state transition diagram schematically illustrating

15  operation of the CPU of the management system to set the trap inspection
and evaluation references and to analyze data of traps in accordance with
the set references.

FIGURES 17(a) and 17(b) show examples of displays for use in
additionally setting special management items into the management system,

20 in which FIGURE 17(a) shows a list of data to be entered into the respective
management items, and FIGURE 17(b) shows the dispiay displayed when
data is renewed.

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

25 FIGURE 19 is a state transition diagram schematically showing
operation of the CPU of the management system to additionally set special
management items.

FIGURE 20 is a state transition diagram schematically showing

operation of the CPU of the inspection and evaluation system to additionally

30 set special management items.



08 AUG 2005 6 FI GURE 21 shows an exanple of display appearing t he
di splay of the nmanagenent systemin which a steam plant pi pi nyﬁyéugm?ﬂﬂ:ﬂd
icons for respective traps in the pipigg systemare displayed. FlI GURE 22
is an exanple of detailed data of a particular trap 5 selected fromthose
di spl ayed on the display screen showmn in FIGURE 21. FIGURE 23 illustrates
the arrangenent of the display shown in FIGURE 21. FIGURE 24 illustrates
how to form t hElIGURE 2% shioaven anrexsngueEoR displ&#y @pREazmgsoapbetdieplaysaf t  of

t he processing shown in FIGURE 24. 10 FIGURE 26,is a state transition

di agr am d6RenanRgament systemgnopkich: a sheam plast eingrsystemanddesthfokyst em

to performthe.functions shown in FI GURES.ZlI t hrough 25. FI GURE 27 shows
an exan?lrésﬁfai’m’%ﬁlf%ﬁ Mothe RP1RG, S¥8 ecT e HRRiEns in the managenent
systemfor re g s.Lo t : h | spl

di SE: aying a r%&@ysﬁofﬁ: Zgr?hvfeggmﬁ\r@pg@ %glléﬁgﬁkﬁéjﬁe? on \ie,tﬁ,%ngragjhz\anay
I n I | ki i ' L d.
L GURE 30 R e L o F R e B B2 31 o e

flow chart il|EIBURE 123 dpesiabtes the wnean@etheidt tdieth@0disphagesteown sist em
to performthe functions shown in Fl GURES 27 through 30. FlI GURES 32A and
32B showFIGURR Zhart illustrating the data retrieving steps of Fl GURE 31

the CPU of 1 el IGIRErEhamstEpearibw aITaEm bR Usbladaont ToniGy R 21 "
renagenm 4y RENRECASEENReh O SMIERICVR SRR M o
Lyt a0 or s CEGRES 28RSt SR hoviag et B sy
through 33eration of the CPU of the management system to perform the functions
shown in FIGURES 21 through 25.
FIGURE 27 shows an example of display for use in setting conditions
in the management system for retrieving traps to be evaluated.
15 FIGURE 28 shows the display displaying a result of retrieving traps
meeting the set conditions shown in FIGURE 27.
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
20 management system to perform the functions shown in FIGURES 27 through
30.
FIGURES 32A and 32B show a flow chart illustrating the data
retrieving steps of FIGURE 31 in greater detail.
FIGURE 33 is a flow chart illustrating the operation of the CPU of the
25 inspection and evaluation system controlled in accordance with an
inspection and evaluation order determined in the management system.
DETAILED DESCRIPTION OF EMBODIMENT
The present invention is described as being embodied in inspection
and evaluation and management systems for steam traps, for example, with

30 reference to FIGURES 1 through 33.



7 08 AUG 2005 FIGURE 1 is a block diagramof an inspecting and eval uating
system 1 and a nmanagenent system 2, which are coupled by a datﬁﬁ AUS 2005
transm ssion cable 3. It should be noted that the two systens are coupled
to each other by the cable 3 only when data is transferred between them
Accordingly, 5 when, for exanple, the inspection and evaluation system1.is
used to inspect and evaluate steamtraps or other devices, or when the
management sysEEBWRE $ issedldok gragremsotianainapectingartd evabuatingapysteney

are separated from each other by renmoving the cable 3. When steam | eaks

t hrough &l tandpa(menagpmany syséemt 2vaihjchiaie caupiededy endata dEAISHIgSIAN

?'htez h br 2t 4 ;bLtf’s e pafed ot cbe o otaiy arorcaip Edcl PAEN SBFF) nic
o the a ' Tk :

t he st eamm%gﬁpié &'fﬁh'yﬁ%%geg?ﬁdap@%@%éﬁﬁgrﬁ to“réei,rpit@érﬁhl g%%@#ﬁ% ’Sst gam
| eakage. )W'l%]’gtez@? %}ﬁ@%@f thize idSp&Qrdie! aHd Qévallﬁmoﬁ n§ﬁﬂgm’ on jgndsed ajolat i on

system 1 | nmeasured vibration level L and tenperature T
whet her gRspe@st saedmevadkaste tdteanghtrapst i oul athdrr apsyicesd oo wien eblieent
steam | eaks. For that purpose, the inspection and evaluation system1
i ncl udes mapagéreent systerar? is uspedoi piocand datal akautopacipsteamdsapatheshe
probe 11 detects a vibratio vel L and ,surface, tenperature T of a

parti cul a’ﬁ*etsr@@rafﬁ%:ﬁoﬁ_éﬁéél[‘]icégeg d reﬁlpéﬂ'ﬁ%ttﬁ%r?a dratus 12 receives and
rocesses neasp LK

Eot steam s ﬁ&g%ﬁﬁgst?ﬁbﬁﬂé‘a?% hﬁi’r%‘ysgpea DhEBe (g0t L FRBRIVEET B e
egr : : i '

Showny | QoIS o EBRBRROLS, uIEsGAEL Batltis Pobel A e el ¢ Teensor

(not Sho‘mégﬁiﬂﬁdéeﬂﬂ Ribrafienst efger tair gibFafdbna lévelp.L Thadvitheatsuofacend
tenperature sensors are disposed wthin the probe 11 at its tip end. Wen

t he probdemberratureckoddhedgap rearralate sarthacamotinhof ségamolelakagaspgdtied, t he
sensors sense the vibration level L and the tenperature T at the surface
of the tsapfasedtesperatwia $ corelpies (e e aydHEssHiR WihdRdne drp.aand,

temperat Yy &rarors, SNLAL! Yeount of steam leakage.) On the basis of the
15 correlation, the inspection and evaluation system 1 judges from the
measured vibration level L and temperature T whether or not steam leaks
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 vibration
20 level L and surface temperature T of a particular trap. The inspection and
evaluation apparatus 12 receives and processes measurement signals from
the probe 11 to determine whether or not steam is leaking through that trap

and, if steam is leaking, to what degree the steam leakage is.
The probe 11 has a vibration sensor (not shown) for sensing the leve!
25 L of vibrations and a temperature sensor (not shown) for sensing the
temperature T of a trap. The vibration and temperature sensors are
disposed within the probe 11 at its tip end. When the probe 11 is pressed
7' against the surface of a trap to be inspected, the sensors sense the
vibration level L and the temperature T at the surface of the trap and

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



0 8 AUG 2005 8 signal which correspond to the sensed vibrations _apd
tenperature. The signals are coupled to the inspection and evalnugtABﬁ 2005
apparatus 12 including a CPU 13 via a gedicated cable 11 a. The vibration
and tenperature representative signals are anplified in 5 an anplifier 14
and, then, converted into digital signals in an analog-to-digital (A/D).
converter 15. At the output of the A/D converter 15, trap

i nspect i wignakwhich eqoressparad itoethdasansed aviprationaland tempe(atarei nafheer

referred to as trap inspection data) is provided, The tr [ ection data
i s appl i eignalsaarePcoyuplednts the w&p@@é@@sahfed@ tigh aP@ﬁF%@én{ﬁfﬂQ}éde t he

10 trap vibratiqn . evel L and the trap surface te t T tained i
t[le 'élr af m&gt‘{'érﬁ 3395{;%%8&@@@? ddfce with corr rer}:):[ ?oﬁr gat aC(II))n( I%: E;JREI g)
store mamem : r o , . RAM: 1 Bied i
correlation da é%'&@&@séwggg@égg{@h%ﬁ)?%%)é@ﬁg%?ra \allrsbrat i cr)nrﬁ]ﬁlee\ge‘n and
surfage tHTPYAIHIG t 941 NgnfMOWEN, Of c i \RATBd eqkirge didifalugdighles t imp.anlS

Processing the trap inspection data D, the CPU 13 judges whet her or not

any st eamrisedtofdigitat (D)t capvertar, 16 drtytheteutpuit of thaki/Byconvendral s ext ent

steamis |eaking. The results of that j ud%rrent are di splayed on a dj spl ay

SO N F it etk bl i Al LS

of all of desired traps. is conple . ti

2va| uat i gﬁ}%”&%_@ dfh as itEaR JisResdion dataieiscRiAvadad oﬁﬁ%ttrarepamgwsﬁfgeé§@?gmag.
command i S giVv to t | | ich

I ncl ude 6? lﬂpiﬁ'eﬁﬁg% %%ﬂggyﬁﬁgy@o%?egppgﬂﬁ%ﬁd Egpfﬁé’itag‘éﬁﬁmﬁesurﬂ

to t ; S 2.anHN | i t h

ranagEmont oy r Aol AT Ao P SR Mack A eI T DRI ASE N B

descri ptitpdp Ghspatior @8@s$h ngcddrdahbe withagermefatisy sdata D i (F1GURED Jater.
The correlation of the anmbunt of steam | eakage to the vibration level L

and surf aterddeimea anemery t prosjsed i dor desemplienca FhOM raicRAMbs dihe traps
to be inspected. Traps nmay be classified on the basis of their 30
or i nci pl eereHlatiper data iTepsesAs. e9pelatiahf e RERR YBEatiomdgvel and
therm)St%tuirTcace temperature to the amount of steam leakage through the trap.
15  Processing the trap inspection data D, the CPU 13 judges whether or not
any steam leaks from that trap and, if 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
20 inspection and evaluation system 1 is coupled via the cable 3 to the
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
25 interface 19 and the cable 3. Detailed description of data processing in
the management system 2 is given |ater.
The correlation of the amount of steam leakage to the vibration level
7' L and surface temperature T of traps varies depending on structures of
traps to be inspected. Traps may be classified on the basis of their

30 principles of operation into disc-type traps, bucket-type traps, thermostatic



9 08 AUG 2005 (THERMO) traps, float-type traps and tenperature-adjustable

traps, for exanple. On the other hand, even when two traps are t
type, they may exhibit different corre?ations i f they are-nanugg{gﬂgggﬁﬁgE

different manufacturers. Accordingly, for correct inspection and
eval uation of traps 5 based on such correl ation, the inspection and
eval uation of traps nust be based on the correlation (correlation data D)

for the YMHERMO3s tapst yfleat-ofpe ttheppaand ctémpertataresatiudiabiendpaps,edor For
t hat purpose, the inspection and evaluation system1 contains in the
menory 1@xampleur aDnt fheopthasr handt evan oshen twootragsnaieant ithe 1SAme ItYBE. t he

i?aﬁingﬁrt i@?!rhéb%&%?%ﬁeEé;ﬁffmfé%%%bgii?lﬁb%y@I{E%‘ﬁéﬁbﬁfﬁﬁﬁ%ﬁi BFIRER can
' ' be 1 16

mel udes MA0Y At S, oA ENTRAT Y HeBERbR ) BRI o

avai |l gbl &l 6h At cHftetatRO i &SR RELIOh bRtSeydiBallBADGY tiapdl Mast®l |

additron to the respective correlation data D, the nenory region 161 stores

trap dat adsedl vfithe tomemtioh (ewpeltionedataapy,for dhepsinycluwdeori tygiesadi ng
conmpani es whi ch manufactured the respective traps, the operating

pri nci pl dbeqfartinglarriapps to be iHapACctatap is assigned with its own nunber
i ncluding, for_exanple, 20 four, digits is,.referred hereinafter to

gs t he tlrag co':dérhtha*f @W@loﬁpaéhed% %@%ié@%ﬁ”%ﬁyﬁtﬁ@ | Eondains i@ ¢ 1 ap
. . . o peobe e
trap LgﬁéHl?Hﬂgmtowgﬁééi'ﬁfaQﬁVa%f ST CR RN C Il ol
2,00 - i :
Tor L0 or sonimeloiglifBvaligoRfiaed! [ Recdithfiny, réaBitss bEME Y Aol Braiaps 20! on

than 2,009 k¢ apSpettadonfar evaluatsdeebriead insyattich camhe vial @gtion tedrs be
necessary to find out one correlation data D out of nore than 2,000

correl at inpadedanéy I thedreapls iane tcoenmermally aegilahlelénes!t is not easy to
| ocate only the desired one in so nuch data. 30 Accordi n? to the present
i nvention, as "rowemaryrl GURreludest adrap data memory region T61 as shown in

FIGURE 2. All of the available correlation data D are stored in this
15 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.
Each trap is assigned with its own number including, for example,
20  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.
There are more than 2,000 models of traps in each of the types.
25 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
7' more than 2,000 correlation data D stored in the memory region 161. It is
not easy to locate only the desired one in so much data.
30 According to the present invention, as shown in FIGURE 2, the



08 AUG 2005 10 nenory 16 includes a region referred to as the prese 'gn
162, separate fromthe trap data nenory region 161. In the preggg M@?@W
162, data of only desired ones of the fgraps, e.g. only those traps which
are to be inspected and evaluated by the inspection and eval uati on system
are 5 stored beforehand or preset. The traps for which data are stored in
the preset region 162 nay be, for exanple, traps in a steamplant to be
i nspegt ectn_enrblrg\éleﬂ iratledes lanregien aeferaed itosase the pneseldragian u‘%ﬁﬁtﬁﬁnﬂfatﬁdur e,
trap data including correlation data D of a particular trap, | alled from
the data fsewmr the tiap Heta moeppes segiodgil 6. 162.wa preseti l‘segdwgﬁ@lg?zn@%&a, 0t he

¢ which. desi . g

g fggega: onlr goswed pobgs: of dhBolrapsd S S HEPeATRBEAMREY aedl Y, ap
ata from r t, regi 623, . ' : |

wih o eopSHRe R, R Patet Dy, W r BRI, aMg B Eiar Sistqpe Ry dance
causes a JIBFSPYRIBASRPDBr IpteskEY el Yragg fr #hioH aves sre stweddinstey 17.

Control prograns according to which the U 13 operates are stored in a
control piregetinegéen 0N626@aynbeheforeanampld. tiapst e al btestmapleot to be
enbodi nent, the control program region 163 is in a ROM configuration. 20
The trap idapectednang eveylaladl61 and the preset region 162 are of a RAM
configuration. FIGURE 4 is a conceRt ual re resentg&li on ,of th? strugture of

the p][ eset reli Hie aetual Thgpertionand&yaluaien Praeediss tham dgfainelyding o

six, o art.it. d - ' ; , . Si

Cypes. 2SRERENOn THE B k5 DBRICFRL MR Ror s arotn e, AER Slaselin R e ™

the fihoats kB reqidl 169TPoNAM s AAiriRL BMcht! YRE 1208 RbRFWHiYRafesifeach of
ub- r'egions a includes a plurafrity, e.g. 30, of smaller menory

regi ons 1fi2R.isthae feldidchAbeongrrbvap, model is stored in each snaller
menory region 162b. Thus, in the exanple shown in FIGURE 4, trap data of

22'223 y (30) trWpitimadef trap0data adohthieypresedrregorst62eand ¢adiigh os upadig on
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

15 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 stored
in a control program region 163 in the memory 16. In the illustrated
embodiment, the control program region 163 is in a ROM configuration.

20 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
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,

25 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 regions 162b. Trap
data for one trap model is stored in each smaller memory region 162b.
Thus, in the example shown in FIGURE 4, trap data of thirty (30) trap model

30 of each type can be stored in each sub-region 162a.



0 8 AUG 2005 11 As previously stated, conmmands for witing and r [
desired trap data in and fromthe preset region 162 are give thiﬁ&g&§§H@35
data entry section 18. The keys on the4data entry section 18 are arranged
as shown in FIGURE 5 which is a front view of the inspection and

eval uation 5 apparatus 12. The keys are sorted into a power switch key
group 181, a function key group 182, a trap type selecting key group 183,
and a nunericAs greyiarsbystadd, cimemdndplfay wiiting atics peadidgi desined ttoap
portion above these key groups, and may be a |liquid crystal display panel
whi ch catatdi Bplaay fromesthegereset fegioaxabpl ere wive rioreudhrHée AspR@nteh and

iﬂafvfi “asaseTRel o r:ﬂwiféiaép?n %%2%%%19@@?3%&3&@'@53%”%{%3% e’ 1,

as an 1.n . , . i

appar at udh1 3 GHRE Bl 8, ot 080, o8 e TiraBbuGfy PR SfRatRn,
19" o8, TUNYGRIC 100° KR XeGR ARESBRER 6 1 pobraBtitR kelBgPolh ey, e CPU

13 op or witing desi'red tra ain t he preset n 162,
using t hgyhgAen CREGSgrodp MEES e apge typeFlsQIBEI$ keyndgrbup-l BREahdi @ a
state transition diagram showi ng the operation of the CPU 13 when trap
Qﬁta i s vmumelﬁmali keprgroupad84r onfhehelipplayel 7 risgdisposed. in boe RpguRertion
illustrates the sequence of operating the keys on the data entry section 18
fﬁr \é\(iti&i@vﬁrﬁtﬁﬁﬁaﬂ(ﬁyiﬁmptsheaf&@é@f bee gi @%wﬁegw%ﬁhdam!aytweylnwg@bes on
the displa 7. First, an ON key.in the power swtch u | sed.
L2Jpon Sth-%lt i]ddf?\olay aniesrafey!N i IpE exenp '\Aﬁ‘%kég“f'g'seﬁ?h%mﬁ)?#%c&%%gnﬁo its
5p et ' f [ ONS4h R hr b its ety i

o B st BRaTa R a iRy e SRA Bnd HaskedF e izedgt 16
awal ts a (@ge IHV@/;W&HG. datife ¢Rdf&ctRAL bhenevidluail @ arat@sisioshadan

display 17 to displ a three-digit nunber and a five-digit nunber in an
upper rowap@nterifVRBEL2aiat thel topeend surfags fohaonniectifyGbBEappatadus 1@afo. 30

The three-digit nunber in the upper rowin the display 17 is an "area
the probe 11 via the cable 11a."
Next will be described, how to manipulate the keys on the data entry
15 section 18 and how the CPU 13 operates for writing desired trap 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.
20 FIGURE 7 illustrates the sequence of operating the keys on the 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
25 predetermined functions in about three seconds and places itself in an
idling mode M2 as shown in FIGURE 6. In the idling mode M2, the CPU 13
~ awaits a command from the data entry section 18, and also causes the
display 17 to display a three-digit number and a five-digit number in an
upper row, and “MODEL" in a lower row, as shown in FIGURE 7, Part (a).

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



0 8 AUG 2005 12 number" representing the area of a steam handling pl ant
where a particular trap is located. The five-digit nunber in thefjlgowei; n6§%
is a "trap nunber"” given to each trap 490 be inspected and eval uated. Both
nunbers are arbitrarily assigned by a person who manages the traps, but,
in this stage, 5 no nore description about themis given since they do not
participate in witing and reading trap data in and fromthe preset region
162. Nextpumber' yapresénting theaareiasosel steamdhbpdling pangwaerapgppapidae key
in the trap type selecting key group 183. Then, the CPU 13 enters into a
rmgel writrapgs noaated ambechives-digit mantherpinihe fower dpwpisag, tram BEmbes” 10

I ndi cation of "MODEL" in the |lower row, a two-digit nu and.,a trap type
sel ect ed IMEBulth QEH?&‘ itFap oy he é@%ﬁﬁ?ﬁgaﬂ ye‘igé',%t%%' sm PH"EW%REPEV, yP
Part (b)._Fl Par ) t " Ty Y i r e
key gr ouparfét%ﬁﬁs Zﬁ?'@??édts)plaf BP%%S%@SW%@%%EH?%’HSE% Rgp’t tnggl%y%gg%%p

anot her tﬁ@%éf@@e@?ﬁgﬁb%b%mp%eﬁlh% Aderf %inc,t&@hgfsgijEfé;tymiciiﬁ%tg ﬁfzed-

15 The two-digit nu r in the | ower row shown in , Part

the nunbeygrihg e @adihg ttdp data fmahtdrometier yresegirognl6@d. i n the
sub-nenory region 162a for the selected trap type of the preset region 162.
The smal | er nelexy thegiypesofl 8 trapeisnselissted byr prassing mnoappr@uiatRekay wit h
arrows " T " and " | " indjcated on their surfaces i he,,, 20, function ke
group 184ndhe Bapdyea sejeetingrkeyngroip &aber Lo fhﬁ&f;&ﬁ %en&fﬁr@%&di né
to a desire mal l er nepory, ,.reqion, | her,. S e th er
nenory réﬂ?g‘ﬁ[’s%gwg AN ?c%ﬂft éﬂgt 8?%“3%??‘%8'%%’8 ETaﬁg Idgplgg,l gé@mr{%
oper aki n A P = X% Siqi n )

o esdla andlsatignsof JATBELT in HEYEwp PowS B0 Bigit Mambe an3¥ i

whi ch mayshecieaf ﬁfrbﬁ@theaﬁggeR@eyS@wﬁmr- kb 148,sasatowr e MELEREE7,
Fl 7, P

di splayed is as shown in art (c). Below the nmenory nunber (or

in the fiRat (U).0i FIGUREE ,nRanr(p) mhdves Yhaintheh & IDOAP! &eylin, the tuapstpel7a
blinks, indicating that the digit can be changed. It should be noted that
t he nenorkgyngrder t8Gowasopsesrrd.r epr 3s@ntde§lf§gatq shamagothe teap d¥paei®h, 30

but 1t 1 San%tﬁtiarnijp%ffrgﬁsﬁ]agﬁLb%f pydpie?%g kter}aftorttﬂg d%PsLljrelcf’ty}pse PSO\;:'JVreisr%etdhe model

15 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 162.

The smaller memory regions 162b are numbered from 00 through 30.
Keys with arrows “T " and “| " indicated on their surfaces in the
20 function key group 182 are pressed to enter one of numbers 00 through 30
corresponding to a desired smaller memory region. In other words, one of
the smaller memory region 162b in which to store desired trap data is
selected by operating the “* 7 " and “ | ” keys. For example, the “ T " key
may be pressed once to select a first smaller memory region numbered “01°,
25 which may be referred to as memory number. In this case, the message
displayed is as shown in FIGURE 7, Part (c). Below the memory number
(or in the first digit of the memory number) on the display 17, a cursor 17a
J blinks, indicating that the digit can be changed. It should be noted that
the memory number “00” does not represent a smaller memory region 162b,

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



08 AUG 2005 13 witing node M4. Therefore, no trap data can be witten |
this nmenory nunber "00". After selecting the nenory nunber, nunebd M&UUS
are used to enter the trap code of a tygap of which trap data should be
witten, beginning with 5 the digit in the highest position toward the
digit in the |owest position, e.g. fromthe thousands digit, the hundreds
digit, the tens digit down to the units digit. Wien the thousands digit is
ent er ed, wiitingRvod8 Mdt erEhéneforea no dpap clada can bg woidtervin tiise nmegetge on
the display 17 displayed when the thousands digit of, for exanple, "1" is
entered iIRP&WPQ'n FIGURE 7, Part 10 (d). It is seen that the cursor 17a,

, h d h i tjon bel he th dj gi i gi
$§?m nga Lt apRBHSSTREI Tt 2he Tap okt At ol kans ebaisent 1 Hlel V. -
t CPU t AFR The: . .
parGt i cul ﬁe{tf%@r@ﬁ @%Eﬂﬁ%ﬁqﬁ&@%;ﬁégg{d@ Elg rc%nbt(-)aiwr?\'lt{rl‘:'gr_:;na}lto?égt ﬂ@'o@ggv Itz,lhown
in rekgatitpg &i@itciﬂrfrﬁﬁﬁﬁg’efgis'ﬂqydsﬁm rBdars théfdigh iAnther idwkedthsoditian, eogle, the

CPU 13 checks™the ente trap code with trap data stored in the trap data

menory rdgmithéthoasdnds mdgit otite huhétedsr digit, ribe tenapligdtdowmito tthe units
respective trap codes are present in the tra? dat a rrermri/wregi on 161. If
it is foulgitt haV¥hendherthousandsidigirissemieredothe&RipU L gnteiscido i thaRe trap

o e By RS TS AR oRBoReRD, o) T FbIah e VB e
mekes & dhaui HRGL oo lohipife o This' ERBobE S S 8 TICIPREI 1, BECr e
M35 BY - E s edn O e o A P
code "104Re thdheand¢gvart.t he CPU 13 is in the state shown in FIGURE 7, Part
(e), an "ENT" key in the nuneral key group 184 is pressed, the CPU reads
the trap dataVhenrfepodigitsgfarminpea dnapreatie haye been alhentergd dattéef or
the trap of 30 which the nmpdel is "J3X-2" in the illustrated exanpl from -
t he trap i@ eode entry mode M6, the CPU 13 returns to the model writing mocrIT(}:) I\f4.
The trap code for a particular trap can be known from a table
15 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 present,
20 the CPU 13 checks if the trap corresponding to the entered trap code is of
the initially entered trap type (entered in the 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 makes a trap model corresponding to the entered trap
code displayed on the display 17. FIGURE 7, Part (e) shows an example
25 in which a trap model “J3X-2" is displayed on the display 17 corresponding
to a entered trap code “1000°.
Then, when the CPU 13 is in the state shown in FIGURE 7, Part (e),
7' an “ENT” key in the numeral key group 184 is pressed, the CPU reads the
trap data corresponding to the entered trap, i.e. the trap data for the trap of

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



08 AUG 2005 14 nenory region 161. The read trap data is witten in the -
first menmory region 162b. Then, the nessage on the display 17 ghaGe2(0bo a
message indicating that the witing ofigthe trap data has been finished.
This nessage is shown in FIGURE 7, Part (f). The CPU 13 returns to the
idling 5 node M2. Alternatively, the trap data can be witten by pressing
the and keys when the apparatus is in the state shown in FIGURE 7, Part
(e). In hbmorgasgionpbd pr §$wi ngad hizapr deteeds keyittenhén rthes figset orembey
display 17 returns to the state shown in FIGJRE 7, Part (c). 10 Further,
if it isregiomd82bn tThemt treemsseagei on Ehedisplay Phchapgpstte aanessagene
trap to he witten

pressi n% IBgisRsIng; ethé% E%ﬁgv?étéﬁé)g&/;t%%lhéd %%ﬁf?ﬁt [@%éﬁfﬂ)@ghgagdl%{% t he
tat ' Fl E 7, B ' | .
Loy it mieedhs i showhancEiGuBE T PRE UE THECRPLFET tefumschithe Wiy 1

the trap rﬁ&a@mmry 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 fAMathativelfiethed egipodatfbtant be vifldeit by qiressingt the He Stamide
shown in FIGURE 7, Part (c), as shown in FIGURE 7, Part .. In such a

case, a caf P ewtyst whpndhdeappanatds i20n Hbeestats eowmin G d.dtanti(eURE 7,

Part (g), if, for exanple, the "ENT" key js ressed, the iting of _trap
dat a i nt dntthes £asst UD@'&wfﬁﬁWﬁﬂythﬁeafréweﬂGfQ%Vsot e mﬁésﬁéﬁé\ﬂam%fj'stﬂgéb data in

the first ' 162b i. - A di to the dat i ti
mothod +IBRPArodDecH Ak A TRt B YEPCr RAl @Y H Gre 7. o trap code of a
et hod ¢ HESTY PR .

rowedr 1 1 orlaBiRE AL GBS e, Y g REE BRoKRY R PRRURE VAR Ghr she

must fi _”C%Iﬂ'etr tABttrhp Q) bdvritter, Bistiap o6 Tobeik ediredogapl isséntefsd dydi ng
to the illustrated exanple, in addition to the trap code entry nethod, a

trap nodelressingi aypropriate remericalgkeys, hohiclOratarrd she applaogtus. 12rotthe trap
nodel retrieving and entering nmethod, a trap
state shown in FIGURE 7, Part (d).
In the state shown in FIGURE 7, Part (d), if no trap data
15 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), as
shown in FIGURE 7, Part (g). In such a case, a correct trap code should
20 be entered.

In the state of FIGURE 7, Part (g), if, for example, the "ENT” key is
pressed, the writing of trap data into the first frap memory region 162b or
the renewal of trap data in the first memory region 162b is not done.

According to the data writing method thus far described with

25 reference to FIGURE 7, a trap code of a desired trap is entered directly by
pressing keys on the keyboard. However, if one does not know the trap
code of the desired trap, he or she must find it out from the previously

| described trap code list. According to the illustrated example, in addition
to the trap code entry method, a trap model retrieving and entering method

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



15 0 8 AUG 2005 nodel of the desired trap is retrieved, and the trap data
for the desired trap is witten on the basis of the retrlevedﬁsamgomg
The trap nodel retrieving and enteringsgmethod is described in detail wth
reference to FIGURES 6 and 8. 5 The states illustrated in FIGURE 8, Parts
(a) through (c) are simlar to the states shown in FIGURE 7, Parts (a)
through (c). Wen the mnmessage shown in FIGURE 8, Part (c) is displayed,
the CPU lflodsl ohthédesiredetrapuis retrigvesteandttha traphdateothy fe, desiced drap

retrieval key is pressed, the CPU 13 enters into a nuf. turer sele tion
node MB d§ Whidtan ien 1‘@9Flb@3I'E ¢ the f%‘%"@u%’f%t@ad?hspg@‘@ drRmRgode

eval uati on par at u there .is,ng I’J ey t,a key
| abel ed PNF*%QWT?@%I’ PFPW\Q& methd i1§n Eé?“@gg aﬁl Wl eggﬁésrepﬁg to

retrieval t ane time the retrieval key or "1 NFORMATI ON' key is
pressed, Flﬁﬁy%gs%é@(a ' the display 17 changes to the one shown in FI GURE

8, Pagt (d). Spﬁé'sftbf@ IIbustm&QSinlﬁleEpé\N‘pa@@Ea ﬂ'ir%u@'hsei aé(ﬁsdslmlléhe

upper row, and a conpany code consisting of, for exanple, one digit, as

wel | as ttbeth:@rsm@@nsihmncmmléerUREar?e Psr’m B} athedugh I(th)e | SMeen rthe. | n
t he |Ilustrated exanple, a co code "0" and its correspondlng conpany
name " ABINessagalisdpway i FIGHR uPabtt (@leis dpdayednthdP WBTS dsdnnbhde for

selecting the manufact#rer of a trg b,I\Q(nosetra dat a t.o be witten.

The nanuffﬁ%@ﬁr‘éﬂ?'nﬂsm%?e@ ed iByths: Y& 3 fpirievyl 'Ikexlriﬁ préegsedyqys.

code ber dPuiPth 13 rated e 8, mafE¥Es ﬁiﬁ"“’ﬁ?"’%ﬁﬁ?{bé’ﬂg??ﬂ@?géégéh@@mﬂy
decr E?SG@IGU”F@@ d.nein ¢ P{HWrmﬂqn@Fé@thﬁ'gﬁﬁe(@vaIaﬁtlﬁh@p&aw%a@wﬁeﬂ s

sel e in the manu rer selection no Uenters into a

nodel seligqig RaynpatacllQetrigvathks)t, the adds |afeled IRFORMATNGNOfintthe traps

rranuf actured by the sel ected manufacturer is selected. Specifically, the
"ENT" keyunetipn deyegroupen82tie wieshhaythesredtevahben i WtRheURENS, tmnartthe( d),

and the CPU 13 enters into the node MIO. 30 T c d I
FI GURE 8 refrigval @y ol I QRMATAON] kephis pressegI ?he %Jgsessage ohs‘tﬁeachSf‘O““ '

17 changes to the one shown in FIGURE 8, Part (d). Specifically, words
15  “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 displayed in the lower row. In the illustrated examplie, a company

code “0" and its corresponding company name “ABC” are displayed.
The manufacturer selection mode M8 is a mode for selecting the
20 manufacturer of a trap whose trap data is to be written. The manufacturer
is selected by pressing one of the * 1" and “| " keys. When one of the
“1” and “| " keys is pressed, the number or company code below which
the cursor 17a is blinking changes (increases or decreases), and the

company name also changes.

25 After a manufacturer is selected in the manufacturer selection mode
M8, the CPU enters into a model selection mode M10, in which the model of
a desired one of the traps manufactured by the selected manufacturer is
7' selected. Specifically, the "ENT" key is pressed when the display is as
shown in FIGURE 8, Part (d), and the CPU 13 enters into the mode M10.
30 This causes a display shown in FIGURE 8, Part (e) to be displayed. The



16 0 8 AUG 2005 trap shown in FIGURE 8, Part (e) is, for exanple, a float
type trap, Mddel J3X-2 manufactured by ABC Conpany. Different Qrgowjghggﬂg
previously described trap code entry nefghod, the trap nodel retrieving and
entering method enabl es an operator to wite trap 5 data for a desired
trap even if he does not know the trap code. Accordingly, he need not use
the trap code list. Next, referring to FIGURES 5 and 9, how to read out

trap dat arapighiosn in F I GRER E e pRatti (& bt exampter @ flogt dype temh Mpdehe
preset r ﬁl on 162 of the nmenory 16. 10 As is seen, what are shown in

EI G:JRE(g hﬁt@aoafaQtHfQﬁjQM ARG %@ngpaﬂﬁe sane as those shown in FI GURE 7,
arts (a) t 8, P h

not e Lrat 1 BftEamet 5rOboAE prsvioasiy Hes@ibed thdn OBy bathée oG
Fl RE 8,

ower oW o niairetfle TSR AR entdfifa ineliind phRYCin dbaray P it 0 | 0°
becauge tor%ﬁat 8P daldesied ara Gafoeebn ~Ff3>11@ dbeaPp nlods khegn tehler ety wsdéten in

the smal |l er nenory region havi ng the nenory nunber " As descri bed

previ ouslAgcoripmyy hiee ndiedphatyuse’ the tiap tdwbe sistt e shown in FI GURE 9, Part
(c), the CPU 13 is in the nodel witing node Mi. However, it should be
note that wherNekb refesrirg oFIGURES ﬁeaﬂﬁ)ae how, ta read ogf dtap Aate weidtan
readi ng node ML2 for, readi g cal li n dat for a desired tsra

the stat énstﬁemﬁesnecﬁwmag,rmﬁmowegl A dhgopres d&dioy 1 Pmﬁfe 12
shown in EI GURE 6, It6 "ENT" key is pressed after the smaller nenory
regi on 16 B%@Pé trap data for the desired trap is stored is 25 selected

by pygssi ng ongs qf ddg, g\ggﬁf"%‘ﬂe kvn i FTGBHRE &, PBffst Sécihrofubﬁ %o?%r%ﬁ ed

snmal 'ér nenory region 1 is the first region nunbere
trap datahgajari@easMirle SHAWN 30 RIGUREST cRaitsi (a¢dhroffgn (¢heor ThENIGUREY is

pressed, the trap data stored in the sel ‘ect ed srraller menory region is
cal l ed, #@ndPatte fmdiroonghto. t riashouidvbiecimotéed thahpn dakGU REs Obdtart 30).cal | ed
s d Spl ?iyf?gre(m %r%?n dl-lls llJI'\a’1 %7 Pgrt ?r}o‘gﬂdl EI(IB:{JRERE 9PaFr)tar(t c), (d) 'mesnsage
“J3X-2" is displayed in the portion of the lower row of the display 17
15 following the message “MODEL 01". This is because the trap data for a
Model “43X-2" trap has been already written in the smaller memory region
162 having the memory number “01". As described previously, when the
display 17 is in the state shown in FIGURE 9, Part (c), the CPU 13 is in the
model writing mode M4. However, it should be note that when the CPU 13
20 is in the mode M4, it is also in a model reading mode M12 for reading or
calling trap data for a desired trap.

In the state shown in FIGURE 9, Part (c), i.e. in the model reading
mode 12 shown in FIGURE 6, the “ENT" key is pressed after the smaller
memory region 162b where trap data for the desired trap is stored is

25 selected by pressing one of the arrowed keys. In FIGURE 9, Part (c), the
selected smaller memory region 162b is the first region numbered “01"
where the trap data for the Model “J3X-2" trap is contained. When 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 has been

30 called is displayed on the display 17, as shown in FIGURE 9, Part (d}. In



17 0 8 AUG 2005 the case of FIGURE 9, Part (d), the trap data for Mbdel

"J3X-2" trap has been called. An operator can know the trap type el
of a trap to be inspected since they gre indicated on a plat eﬁ%tﬁgﬁgﬁ&do

the trap housing. Wen the trap data is called, the CPU 13 returns to the
idling node 5 M2. Then, the trap which is Mdel "J3X-2" is inspected and
evaluated in accordance with the called trap data, which results in

preci se ithapeadd @f FISUWREVE) Pairt ¢d), the depcdatedonbbyedel abPo2ditnap thag he
present invention, trap data for only those ones, out of a nunber of
traps, whesn eaked.medi aperator sapeknom thadpatyne aad pedekptattraety ba or ed

I n the preset regqi, 162. W ticul t [ [ d, fi
Lhe typo I6spestad Singp (hay aEP dosiale i 3 aldie: SRaEHER LS 1P BERSEELd {1 om

h d I d. LE '
dosi red ¢ rap dYREN Wi 18R Trtiyis FAMpBIRT CRYLE arfurhs R Torth fllde. ¢ of
all the WPesTrkh, el f8p! MhitH AW AIN.2 id s dBetb VAN Wiaklatel ff ap
a that can e'stored’in e preset region for 'each trap type is thirty

(30). Theceakdencefwithitheycalse®rtpdpydidal avhitherdsullisoin ngetisas imspddsionl |y,
one steamutilizing plant uses fromabout 10 to about 20 trap nodel s at
nost for amacévaluafionype. Accordingly, thirty smaller nenory regions 162b

for each trap type can 20 handl e al npst, any pl ant. Howeyer, .the n er of
the snal |l er nehdidgscribglomioves ArGosding: tq ﬂ?ﬁpé‘%ﬁqfﬂ iyeptign, traR H@%‘a”Por

heom e . . . !
ot gyngi%'r JRass"SEs aubitr, &1 Fipbef G Apaq when Bk TemeRatdiTo BT, ap
type ' b Y | ' n0.
on =1 fran P SACTEY, ERLEE. Seofdvugtctet, AEHET pafhiorEgRR 2 LW e, o
trap dat 4fic@Rd tFaPm td e Hfsﬁrt%%h?m(i%,gﬁtjﬂﬂhéﬁt%pbsoﬂmat'tirap)ti§¢be‘l@ctbﬂ?_and

. t
descri bed ones. For exanple, i e arranged that only the capital

letter ofdesirednrde! datanis séleateddioredhetirap datp foor theedelestedtraptepe.he
nmodel of that trap (i.e. forward matching 30 search) to find out the trap
nodel . UJihng, ihiseasigs tooerll desited: irap drieathiag calling it from the trap data

for all the models of all the types.

15 In the illustrated example, the maximum number of trap data that can
be stored in the preset region for each trap type is thirty (30), The value
of thirty is employed for the following reason. Usually, one steam-utilizing
plant uses from about 10 to about 20 trap models at most for each trap type.
Accordingly, thirty smaller memory regions 162b for each trap type can

20 handle almost any plant. However, the number of the smalier memory
regions 162b is not limited to thirty.

In the above-described example, the preset region 162 in which trap

data are stored is divided into a plurality of sub-regions 162a each for one
trap type. The preset region 162 may be divided on a different basis, e.g.

25 on a manufacturer basis. _

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

trap may be used to retrieve the model of that trap (i.e. forward matching

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



0 8 AUG 2005 18 written or called. A steam piping systemmay include one or
nore assenblies each including a main pipe 4 and a bypass pipd]@,AUGk?mBhe
one shown in FIGURE 10. Wen a trap 4}4g for exanple, disposed in the nain
pipe 4 may fail, 5 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
fl ow between two points on opposite sides of the trap 41 can be

mai nt ai negrittéheoroyadiesk  pipe 5 includes a bypass valve 51 for controlling
the flow of steamthrough the pipe 5. Valves 42 and 43 are djsposed on
opposi te si desAosteane pipHyg syotem mey v@hdaana Pt Aere| assemblesHaehr ough

opened  iEdRG B RS Srarh 816 2 EVeattiPIEh oy WA ecany ShA B TRV B « b
v ! e e
t 41 I DGk cat - adoty:l i q 43 .- .

tails o IMEE Y4t d8 MR g it PerReit WP o 313f BBl cnea.
Then &5 %ﬁﬁi@‘ C3fedift qyrsﬁoﬁﬂ@uﬁﬁ r‘ég%ir@dp%fisré%ﬂ%e@. agni §dtivad eshdry eheddr oken
line "arrow g n this case, though drainage of condensate by the trap 41

is not auaidsabpipe Ris uesdttothygpddsoteofraptingocthat stearai ftdwibeddeesdwdhat
the repairing or replacenment of the trap can be done w thout need for
st oppi ng paihts opeopposite afideseofptheentrapd 11 £anhbewvaintaines. by passbyrasse 51

oecrsseatoR g s nginass o 7 S u g ol B "
ccordin , it | . : ' [

i pe bLtl ¥ cpbnt by LSS 1R ohAT R dighBhed A SphaSust P ot BRET 1 o
Vs ot : : . :

oval 00 i AECREICoiliRg 58 ), o1 A B O 12, o i Sugh ¢ he val ve

51 produces ul[fRrREaRaS 41VEd aplepaie horhiky,biheassivesl 4k ahll, 4Rairk ogdmedcase
of traps. Accordingly, neasuring the vibration level in the valve 51, it

i s possi htith tive depassivatve BHetlosedpsortbat stemmdan flewkihigughrtbadghap ¥d val ve
51. 30 Vibrations in the valve 51 can be sensed by pressing the vibration
as indicated by a dash-and-dot line arrow 4a. WKen the trap 41 fails, the
valves 42 and 43 are closed, and the bypass valve 51 is opened. Then
15 steam can detour through the bypass pipe 5 as indicated by a broken line
arrow 5a. In this case, though drainage of condensate by the trap 41 is
not available, at least the flow of steam can be maintained, so that the
repairing or replacement of the trap can be done without need for stopping
the operation of the plant.
20 If, however, the bypass valve 51 is broken and steam leaks from it,
the operating efficiency of the plant decreases regardless whether or not
the trap 41 operates normally. Accordingly, it is necessary to inspect not
only the trap 41 in the main pipe but also the bypass valve 51.
The equipment inspection and evaluation system 1 according to the
25 present invention has a valve inspecting and evaluating function, too. itis
known that steam leaking through the val\fe 51 produces ultrasonic
vibrations in the bypass valve 51, as in the case of traps. Accordingly,
7' measuring the vibration level in the valve 51, it is possible to determine
whether or not steam is leaking through the valve 51.

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



0 6 AUG 2005 19 sensor at the tip end of the probe 11 against the surface
of the valve housing. The magnitude or |evel of the vibrations Uc&nA@g 2005
derived fromthe data obtained by sensjgng the vibrations. The system

i ncludes a valve inspection and eval uation program nmenory region 164 in
the nenory 16 in 5 which a valve inspection and eval uation programis .
stored. According to this program the vibration level is displayed on the
di splay lskraad af dhe tipmoed aof lthe spabed 1inagbimstethe wulfaceTloé thel walve

i nspection and evaluation programis executed in the CPU 13 to judge

whet her drousingt hel tey pragituaiever |eelfofithe, vibrationheande derived Kpeaiig s

| eaking. 10 When the tip end of the prope 11 [ s pressed .against the surface
of the wiat@eobtaingd: byn$gnIRg thep s H’é‘sbutjrgf’s%yﬁtﬁ@ t‘BE@@&z‘ﬁ‘t G dakHe t he

;?LE?S& Brecelied nieVauaRonch ok i o Wtadfeh pREEE 148 /AOReRY D5 Fe "
17" hnd 18e e e Rty HRCeY SITRRIGR. pFeyre 1 SORIES, PRSOREV i,

an oper ghfy peagramothangbhglom eVl id s plupad sory dheedshldpl 17 andnd|sal so
the surface tenperature of the valve 51. It should be noted that when the

equi pmenttempeperty stereddnethal memiany 16ystldre valvehiaspeetientanhegatuadion s
used, it is necessary to choose one of the 20 trap insﬁpg% 'bon and

gval ugft i cmograf?]riadmw@ltem@ ﬁ%ﬁ WU dspleciudge whatharaeuage ypasanalve
ependi ng. op .t he device t ' t d I d, If th i
topbe e\é%"ug?'&d,e-ghyhﬁfﬁifoﬁ)hgﬁtgﬁoﬁ’g %@Uﬂ%:t :Jg;eprogramt ﬁuts{ aBe4l s
execyted, and kb Lt s.th 5 t 4i |t I
Tnapdlti on- andVosl s HbnER ST e RITE S B BlereEabelithe SUBaLE!IE,
| nspect i Qﬁeet‘?:ﬂ’vﬁ%a}', 'y T8 AT ARARS HinglisiootHehform pé il Feaedh e Eupftigeent s

arranged such that "the inSpection and eval uation program can be nanually .
swi t ched gftheugdlve 81 deatdetectiedy SEhké ivatvd 8nspectaridiandoevalaatibnsp rognaml

swi tching node, the systemaccording to the illustrated enbodi nent of the
present ipnoeessesntheaterpersterandate fionathe 3oohatdnta deriyqitheHiemparatige | n
the aUtorch?ttihCe vagl\fré:héﬂg %%e’tegng%rétru?g is displayed on the display 17 and
15 stored in the memory 16, together with the vibration level. Thus, an
operator can know whether or not the bypass valve 51 fails, and also the
surface temperature of the valve 51.
It should be noted that when the equipment inspection and evaiuation
system of the present invention is used, it is necessary to choose one of the
20 trap inspection and evaluation program and the valve inspection and
evaluation program depending on the device to be inspected and evaluated.
If the trap 41 is to be evaluated, the trap 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
25 inspection and evaluation system according to the illustrated embodiment is
arranged such that the inspection and evaluation program can be manually
~ switched through the data entry section 18.
In addition to this manual switching mode, the system according to
the illustrated embodiment of the present invention can be operated in an

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



20 0 0 AUG 2005 inspection and eval uation program and the valve |nspect|on
and evaluation programare automatically switched in such a enUf‘h pea
predeterm ned nunber, e.g. one, of traps 41 and the same nunber of va ?Q/es
51 can be alternately evaluated. The sel ection of the prograns can be done
through 5 the data entry section 18. Now, operation of the CPU 13 of the

i nspection and evaluation system 1l according to the illustrated enbodi ment
for i nspdatpagtiemdindeeadiuationgptogpm 4ndathe bgyasmspacties &d ieyatiaion bed
with reference to FIGURE 11. FIGURE 11 is a state tranS|t|on d|a ram
concept ugiogram ane avtomaiieglppuitehedninosuema oyrannes thahiac ArefrieaNed n a

e SRR E, et o s i B GO i
cval et o TRdte bt R ReLGIVENGT o P gland e BRetl SRRl

terrpega Pg dﬁﬁ@rﬁ?ﬁ%@&hiﬁﬁ‘l ta provided 15 by the probe 11 in accordance
with th rap | nspectron and evaluation program i.e. the correlation data

D for the trapgodl ¢pettionnifetiecdCRUd 132wl tpé eidspeotianvahde evabyadicin on
and eval uati on node 30, the CPU 13 processes the inspection data in
accor dancsystémh 1t recocating i tosgbet iilbustaaied cambodiment googinapectogweed t he

inthe. 'p°” aﬁ‘é’wﬁiké‘n?é' ot oraass ciedves i dratbed VR roferehte uance
State 100 CHIET dim » FIBUIE <14t 41805 ot ARP BN RBaci, RoPRbtlal i (e
sare 25aﬁa?ﬁ£'ﬁﬂgddaoe{}at|aﬁgcﬁt'[}% ORI} 18, ALE diaRid 1Pa MaRdbRlaiivaed N

Fl GU I'ng awal ts a comand 'S

ready forp {HSPaGtd onaﬁamomvahagﬁar@nopfmeREp 141 ipr aacmmesmltn tth@houl d
be noted that in the idling state 100 imrediately after the apparatus 12

i s turnegrogramshe |IGFRIGIBREST1,na tthep inspredtivspend i vl vatdo e wao det 26 isnade  M20

and is ready 30 for inspectin and evaluating a trap 41. In additi :

i medi at engdexf ier whigh the C 13 processes inspection data mcluglng
vibration-representative data and temperature-representative data provided

15 by the probe 11 in accordance with the trap inspection and evaluation
program, i.e. the correlation data D for the traps 41 to be inspected and
evaluated. In a valve inspection and evaluation mode 30, the CPU 13
processes the inspection data in accordance with the valve inspection and
evaluation program.

20 When the inspection and evaluation apparatus 12 is powered by
pressing the ON key in the power switch key group 181, the CPU 13 checks
itself in accordance with a predetermined procedure and, after that, enters
into an idling state 100.

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

25 as the idling mode M2 in the state transition diagram shown in FIGURE 6.
In the idling state 100, the CPU 13 awaits a command and is ready for
inspection and evaluation of a trap 41 or a valve 51. It should be noted

| that in the idling state 100 immediately after the apparatus 12 is turned on,
the CPU 13 is in the trap inspection and evaluation mode M20 and is ready

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



08 AUG 2005 21 turning on of the apparatus 12, the CPU 13 is al ways pl aced
in the manual switching node. Also, in the idling state 100, the (ﬁDlAUIBZUUS
di spl ays a nessage on the display 17, sqndicating that the CPU 13 is in the
idling state 100, in the trap inspection and eval uati on node M0, and in
the manual 5 switching node. Let it be assuned that the CPU 13 is to
evaluate a trap 41 immediately after the inspection and eval uation

appar at ugufrfingson wfrted apparatber 2t ke BRBUe13 1s iadwpyegdadeddaithetmenyal

f f the h f t t b I d,
switch ( hz;@??gﬁ%?@%ft ﬁlans%r otse e "iclingo Stalendd Dorthea 0 hb3 pR BBAEL Bt art
measuring the |evel o f
tzgg trap MA§SS3Ye Pﬁeth§aﬁ§pﬁ @Wﬂrﬁ@cahﬁ@aﬁ_‘lg?éﬁ?ﬁU 6Sagﬁarrré§gﬁﬁ gslféfeep
I n ty a m I/
di spl ay a rsni\ gﬁé tﬂ%% %b%@e%ﬁ?&r aqtsngjﬁl S:;gbﬁlaé CI on fu? !srﬁ)r( %Cnétaﬁggl
t enpegat @vﬁt(ﬂfm#hﬁoi gap 41 are being neasured. It will take sone tine to

preci sely neasu physi cal quantity of ultrasonic vibrations and
tenperature dfett he bie apsdiimedhtisat tthe @Rlbe13lisrato bevalugbd agtiapstd it he
trap 41 for, for exanple, about fifteen seconds. After the neasurenents of
vi br at i origimett atelypafter the: inspestioruang e\@juéfrﬁ@ér@na{ﬁﬂl%hzu@gﬁlfﬁﬁﬂ ef.ep

300, in which t.h t t | at
Lo the  ulWGEdhe PropBr Ul RS s3Rd caainskHiA ShEese Ghibe: fousing ofrF kdBoBdance:

Gatn b B SRAUEREE R i m iR AP BRI R} e TRDPEDLI" .
T any, ttf?r tor?X'éﬁl’at thge ?ébétﬁfé‘”% a‘?@‘%@aé@nn ﬁ]é‘%ﬁ?ﬁﬁtéﬁallirésﬂmée The

j udgnent I'S Iaye on t display 17 an so tenporarily stored

in the ”Q”m’famoh@ and\fétﬁfad&@emgdgatam ofttble 669 4% coxtpihet edmet limeCRbel3
returns to the idling state 10 so that it is ready for inspecting and

eval uat i P beterstintppadneasuning sége@00on and eval uation of another trap
41, the probe i%ltr:es mggsuprraﬁésssetgpa gb,nstﬁetgsut r1%pcgﬁées the display 17 to
display a message that the ultrasonic vibration level and surface
15 temperature of the trap 41 are being measured. It will take some time to
precisely measure physical quantity of ultrasonic vibrations and temperature
of the trap 41. Thus, the probe 11 may be urged against the trap 41 for,
for example, about fifteen seconds.
After the measurements of vibrations and temperature, the CPU 13
20 enters into a judgement step 300, in which the CPU 13 processes the
inspection data, i.e. data relating to the ultrasonic vibrations and
temperature of the trap 41 in accordance with the trap inspection and
evaluation program, using the correlation data D. By this processing,
whether or not there is any steam leakage and, if any, to what extent the
25 steam leakage is, are automatically made. The judgment made is
displayed on the display 17 and also temporarily stored in the memory 16.
After the judgment step 300 is completed, the CPU 13 returns to the
| idling state 100, so that it is ready for inspecting and evaluating another
trap 41. For inspection and evaluation of another trap 41, the probe 11 is

30 pressed against the trap 41,



22 0 8 AUG 2005 If a bypass valve 51 is to be evaluated instead of a trap
41, a key on the data entry section 18, e.g. the "ENT" key in th T
numeri cal key group 184, may be presseg once. This makes the CPLﬁPSAS‘Hfzpﬂs
into the valve inspection and evaluation node MBO fromthe trap i nspection
and evaluation 5 node M20 and is ready for inspection and eval uation of a
trap 51. At the sane tine, the display 17 displays a nessage indicating
that the CPU 13 a bppagevaitebidddofbeoevahmted dpsiashet aitvap dild akay wat i on
node M20 to the valve inspection and evaluation node M30, Simlar to the

itﬂspgct i dheadﬂiaeefgiwéfpﬁﬁno1f3t;t€hﬂ-1m%f:') Wi’ ﬁdr'"itﬁ§p|&‘ih'r°vﬁﬁal key srauevidduat i ng
e ass val ve , e probe Lhst .y.al.

e\éal ué?ed‘]awmb%hpé‘?ﬁ tqr&ﬁ'l y i L'?‘é#r@geﬂfég¢hpge@ i%HﬁZrln%teo 43§I &gl\'l%gn of
the valv L5 : ' ki ‘

e val v Slec PP Bh GRlL o Mo AP 1R e St [ RENR s bRgpdon
proceésegg%@fm@ra% U hﬁnm[p%ubﬁ Svd @vialuaifaPofaneapsih 1 thee

valve in ion and eval uation programto determ ne the vibration |evel

and surf aaed eimer tardspliayt e diyplays aahgesdde iindichtinguthatetie SFep 1300.
The vibration level and tenperature are displayed and tenporarily stored in
t he menorohabgesAts arodenérgrudhednap dnepecom andee\@puatignanedadvizedp the
returns to the 20 jdli n(g state, 100 d técacomas ready for the next valve

i nspect i dRldhHNSRALAIONANG SV g}rum@‘neyl}/l f anot her bypass val ve 51 shoul d

be i nspected nd, eval yat the p ' r | st

surface, and t ’g]'lasraﬁeH%r ﬁ%&?&?@ni é%?ﬁ!éﬁi%@*@%’%gpﬁ %jr‘ fﬁgﬁ]a%ﬁ]c}(mgn

oper apor n ™ € | tiat r 2 " ke
once?bso a[ ha%‘?%l@%“ggq?% mﬁfvgygm%h@es%mb}oi’lﬁ%edg?%egn@;aﬁggebﬂﬁggﬁgn Y
nmode MO 510 fohehd r @paluafsdecihien ndomaticatyi omitimpske WRO. indpedtionr ianed
above, in the manual sw tching node, by pressing the "ENT" key when the
CPU 13 i gviatudtien iodl fheg valvet 61100Spebidicialiypdbei GRUadd peaduces ivivatione of
the CPU 13 can be switched between the trap inspection 30 and eval uati on
mode M0 daibd andetampewatire gata ifeandhe weasueaMeht Hodke measurement step

200, and processes the vibration and temperature data in accordance with
15  the valve inspection and evaluation program to determine the vibration level
and surface temperature of the bypass valve 51 in the judgment step 300.
The vibration level and temperature are displayed and temporarily stored in
the memory 16.

After the judgment step 300, the CPU 13 automatically returns to the
20 idling state 100 and becomes ready for the next valve inspection and
evaluation. Accordingly, if another bypass valve 51 should be inspected
and evaluated, the probe 11 is urged against the valve surface, and the
same procedure is repeated. On the other hand, if an operator wants to
inspect and evaluate a trap 41, he presses the “ENT" key once, so that CPU
25 13 shifts from the valve inspection and evaluation mode M30 to the trap

inspection and evaluation mode M20.
As described above, in the manual switching mode, by pressing the
7' “ENT" key when the CPU 13 is in the idling state 100, the inspection and
evaluation mode of the CPU 13 can be switched between the trap inspection

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



23 0 8 AUG 2005 MBO. In other words, in the manual sw tching node, unless
the "ENT" key 1is pressed when the CPU 13 is in the idling stat 6619@.«
i nspection and eval uation node currentdyy enployed is not sw tcﬁ d ¢ ?ﬂ@
other. This feature is useful for successively inspecting and eval uating
either of traps 5 41 and valves 51. However, in order to alternately
eval uate conbinations of trap 41 and bypass valve 51, the inspection and
eval uat i dn30pddni sthal sworalst én ihe ehgnuss withkihgomodes uniges theap ENIS eyt i on
and eval uati on node M20 and the valve inspection and eval uati on node, MBO
by pressiiagpneiseed BaiTen kbg GPU103n|@nmeihe>ﬂdl§mw§atamﬂehthg iaspeetjon and

TS S A o8 o L BB ET R el S
sut L o TRS I uSEE oh S REER R R o AL S ot g o

autongtiq1s%a%i|\%§ ~nmode is done by pressing a "FUNC' key in the
functron key group 1 foll owed by pressing a "5" key. Wien the CPU 13 is

set to operat eHbelbe ifedvdalr tavaltarhiatelyredauaie comdbmattorhahgesp 46 drfe
automati c swtching node when the "FUNC' key and the "5" key are

successi \byipaspr ealved 5l n theeinspestioar dad evaluationdmats 48 aalso2altevmtely

nmessage indicating that the sw tching, node of the CPU 13 h b h d
to the aswiteltad bekveeni e rtriﬂﬁem%P%ﬁqéCHI ar@deaﬁrqai@mi@gﬂ%wzﬂ and Hour o

b e . SEOT . :
YENT keyale jranedlioftd mveTedipn bR, RN 0T old¥ind thee BT 0 e
i ns ti ti ] [ [
and $0a (T G ARLMI™E B FEH, §Ru BT By BRI F et o node NB0.
Let it be assungshrdiajly! her Gieragtdlp ih@pé@ﬁr\}\%%m\ﬁﬂuéﬂ\ﬁg chapg 4modmd and

that the inspection dand evaluation node in ich the CPU 13 is inis 30
the trap bypssectdloss &1 Eneaprationslynsiidedpiutomatic awstehing maede is rusedsl
to operate the CPU 13. According to the illustrated embodiment, the
switching between the manual switching mode and the automatic switching
15 mode is done by pressing a “FUNC” key in the function key group 182
followed by pressing a “5" key.

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 state

20 100. 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

25 100, 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 automatic switching mode

“and that the inspection and evaluation mode in which the CPU 13 is in is

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



24 08 AUG 2005 is first evaluated. First, the probe 11 is pressed agai nst
the surface of the housing of the trap 41, and, the CPU 13 pr(ﬂ:gegg{g | UI§
the measurenent step 200 and the judgngnt step 300 of the trap inspe\(lz\?q n
and eval uation node M0 for inspecting and evaluating the trap 41. Wen
the judgnent 5 step 300 is finished, the CPU 13 shifts to the val ve
I nspection and evaluation node M30 and returns to the idling state 100.
Then, thdsGRét b3almtedadyFitst thegpebti HMgisaprbssed againsy the syptece olvtlleve 51.
Th probe 11 is pressed against the surface of the housi Rg of the wvalve 51
e

SR P gl el b mitbpelsian g ]
e e B Ehad auilalte AR B AAE b BRlR o1,
Egburlnsatrﬂoéjﬁé\ﬁggll Pﬁg.] §é§?t%|§(%' gﬁéé{% i @Itrﬁéétﬁ})t g'rr:‘at I C ivren &c%ﬁ%’l%rmde, t he
eval ugt [ :)grtlgﬁggte)gl\/lﬁ%ygpl%ﬁfﬁé i\clﬁeﬁsv(tépui rr??pcegz:qlftgnt%n ev\{aﬁqggt?% ncg@gl '\%161 after
it perford@llidgon AEdRs M I anddetiavigl tacthiedn|ing dthte d00er node. Therefore,

when the automatic switching node is used for alternately inspecting and
eval uating paiTlemf ttee tGRY hddsareasypéarsinafestingt hedeevaluatingeadbypass
manual |y switching_the switching node 20 alternately. descrij bed, above,
if, in thaheiddmat 16 PIAPECH: wgpmﬁ@@% agamﬁLifaﬁrégrf@ééegﬁﬁwyﬁf’as'@ac%fe vely
eval uate t raps. 41 or, t val v t " | n the
U 13 | SV eld b epluplite BecCPuhTarprodBraSitn ifE hBaRLATIE M
eval yat i t < ' | e,
the. i Rspand B haTIRGRBITRIEe (0. 0PYR Paive IM3pktfof B suaREiEnBenT?
each ti myomerdy! s pRictingdl Wad eveuatia afle vBRe ©%PlAgterepelfolrinimy tihe or
nore traps 41 or valves™51 are evaluated, the inspection and evaluation
nmode Canjw%m\eht shesl 3000 rtheoC Ptlol 3 tehéfts rtapthei trapdaspectiamdinsl alvakration node
or

M2O to, rom the valve inspection and evaluation node M30. The nunber
of devi casode M) endireturas teaihe idling state HAY. be changed.

Thus, in the automatic switching mode, the CPU 13 automatically
15  shifts to one of the trap inspection and evaluation mode M20 and the 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 evaluating pairs of a trap and a
bypass valve, there is no need for manually switching the switching mode
20 alternately. As described above, if, in the automatic switching mode, it
becomes necessary to successively evaluate two traps 41 or two valves 31,
the “ENT” key is pressed when the CPU 13 is in the idling state 100, which

can switch the inspection and evaluation mode from one mode to the other.
In the above-described example, the inspection and evaluation mode

25 is switched from one to the other each time one trap or valve is evaluated.
For example, each time two or more traps 41 or valves 51 are evaluated,
the inspection and evaluation mode can be switched from, or fo, the trap

| inspection and evaluation mode M20 to, or from, the valve inspection and
evaluation mode M30. The number of devices to be evaluated each time

30 may be changed.



25 0 8 AUG 2005 In the above-descri bed exanple, only the bypass val ve 51 is
eval uated in accordance with the val ve inspection and eval uati on pro

but the valves 42 and 43 in the main pigge 4 may al so be eval uat e %05
accordance with the sane val ve inspection and eval uati on program 5 V\hen

t he desired inspection and eval uation of the devices, such as traps and.
val ves, have been conpleted, the evaluation results are transferred to the
management syslknenth2 lboendestribed t bramgle pranly thespygpessnvahe evhl imti on
system 1l to the nmanagenment system 2 by, for exanple, an RS:232C data
transni ssivatuategl i BGCQlﬂaNC@oWﬁﬁnwel Eabﬁev@ﬁpﬁﬁif'@ﬂgﬁﬂd r?élaéla@téo%rﬁ’tfﬁgr%ct i on

18 to the CPU 13 int spect i and evalualons 2totra ferthe
eval uat i dHtr |vadves % as gﬁgemlabn iRIPEt f @r"@“’(aﬁg

ﬁéﬁ%ihﬁ;?#c@ﬁ#@%w“%ﬁ &5 aies q'igﬁ s Pgtidh, ang %myﬁﬁﬁéfma Hrem the
I nspegtion andypby méahega §§§&ﬁ @ewamma¢W@td@M§é§%ach%s

general |y descri bed udgnent Code" represents data
representipdgveanfi vahgessvdlavat ilsrern esumtp$eteahetlwaleuatuairorr emdulls aare
encoded into 2-byte deci mal data, for exanple. In addition to the

eval uat i dransfetried toethreesnanagementiasystenhe? dayt apqrmelfémtgr dhef eAuBIMemc| udes

the area nunber, 20 the trap nunber ra nodel Ee traﬁ }Zy t he
dat e of |lh%ﬁ)%fiiiqurﬁrt§1f eyaluatign SlYﬁEerﬁpi)ltloc ‘?dﬂan@%%mSB r3¥SteMa Ei"egﬁﬁ

Py - decala BaREEEaG Yah dranaisslol po R e Gore 12 1S date of one
t rapgpAccor di “/9£§mri15nd I?{Q/‘E’%ﬁr?ﬁ dHgh tweg% e tdNsk &, 61# yat gAth<ary af3 t he

ten aps are Success erred 1n a’frane format simlar to the

one showiq the |ﬁ§5%lﬁlfo#%,ndté‘@alﬁﬁd@ﬁ sy@Té?n 2 teleshsfopitie vialiéitiomdel @R, are

known control codes for use in digital data conmunications protocols, and
denot e " sinall tinafespoasertosidj tng CPUtHeansisumithe "evaluation rassits sdadie 4Ad

"carriage return", resp ectlveIE/ 30 Exanples of the evaluation results
provi ded segtiohel 9 apgdbeicablariito the management system 2.

Referring to FIGURE 12, data transferred from the inspection and
15 evaluation system 1 to the management system 2 is generally described.

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,

20 the trap number, the trap model, the trap type, the date of inspection of a
trap, the application, the operational steam pressure, the importance
(Priority), the management data (User Original Code) described later, etc.

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.

30 Examples of the evaluation results provided by the inspection and



0 8 AUG 2005 26 evaluation system 1l are as follows. The inspecti §r§ akif 2005
eval uation system1 or its CPU 13 judges whether or not there is any steam
| eakage, and, if there, judges the degmge of |eakage. For a trap having

heavy steam | eakage, i.e. a blowing trap, a 5 display of "Blowi ng" is
di spl ayed on the display 17. Depending on the degree of steam |eakage |ess
than "Bl owi ng", a display of "Leak/Large", "Leak/Medium or "Leak/Small"

i s .di spl aspeduéitbon aykteryel areeamfbdawage trap from which the anmount of steam

| eakage | arge,_a medium steam | eakage trap from whi e anpunt of steam
| eakage is medli@ninsReetions aad eval walion §YpteR dger e ISDri)Q\l hr?gh%rrmunt

of steam | eak is small, res tively. I1f.if 1s j.

o vost A g 4B B AR ap 1 R HRR. M e

I spl ay r a n i N let &, i t
stays i_n]@ﬂ%éé?'ap?:o\rkhlgglﬁgée@é\ggge@@%ﬁe S??aeﬂprp%gr%éqb?'S?hgwlgg?ngﬁg% °

I nspegt i a | e§gC [ ' f
Low Tompr B B R o O T b manaered and
eval uat edjdggeef of steameledkage fjsushabl 'Blowing”, andlispfayt bé Leaydrargere is
out side the EIQNEI}SEt t enperature range, the systeml detects it and causes a

{rﬁss?ge dtea Ay ediﬁm"ug:m%e@k/@ndiﬂstﬁ- dispdayed fon larag $t§.afmdj@@iﬁ% 3@ i n

|b ogat et ffﬂ?ﬁ% ah e (Ul AE tEAM 1SREGE Jaya8 AP RUTL PR, PR ¢ 1 2
ody, a tra , : ' [

eval at 1 ARyt eB3BE Al E B SR TpalhPé o OBuhbRiE o el Hleam,

SUCh1bhatleéﬁaqﬁg¢ég A8 WA tI5Y Atk tos¥ it%%ﬁﬂ léaﬁa}gf"'fsogmw, eBspEbtaldipg to

t he I'ocatr1on steamis | eaking can be manua 25 entered through the

data entny jsestju@ged8thattfirapsadrel almestkimart hnopeiativeestdteara sty ay sof

di splay of "Leak/Body" is displayed, and if steamis |eaking due to

mal fun\(lz\;]l“BMUi@ddf is giasketon dheesésplayofl 7' Ledik/dratnage ok aningieingpdel. isFor
traps i ch have not inspected yet or for traps which are pot operating,
i nf or mat iloeeMeRtes st itAgt i gondaiisgée netaval Iy fﬁﬁpiﬁaﬁs nWB!%{bépechfe%gS the' "9

: QSpeCt | ?erp%?gtlutrg’ofamde ?rarﬁ?st%%gfans'bg%%iohnﬁﬁr?cetveaqugﬁfaﬁ SfsteMCl ddteth ¥ c€

15 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 ‘Fail Adjust’ to be displayed. |f
nothing is judged wrong in the traps, a display of “Good” is displayed.

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

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

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

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



27 08 AUG 2005 displayed. As shown in FIGURE 1, the nmanagenent system 2
includes a CPU 21, a data entry section 22, including, for exanp[e RIS 2005
keyboard and a nouse, . connected to theyCPU 21, a display 23, e.g. a 9
cathode ray tube or a liquid 5 crystal display, a nenory 24 including a
ROM and a RAM and an 1/Ocircuit 25. In terns of hardware, the managenent
system 2 may be provided by, for exanple, a personal conputer. The nenory
24 storeglispleyedn detailed data of respective traps. Detailed data
include, for exanple, an _area nunber indicating where a 10 particular trap
i s di sposed i nAsisdopimaint FIGURRap, therranagenenipsysiaa 2daskides andrfthd hour er,

:;Eegg_ﬁlr oy 430 é)r{#@y”%%pﬁgnﬁQf,ofnrciﬁéiw%n Tk EXmRe o Koy baRE 254 8 ppuse.

ossu t . rd| . ) . _

anal yz1 ng WAELtd AnahBL CEY 21 ofh dRRR 230 FoR' CHTEOUG FARHS, S0 Pl 1
for uge ﬁ&%@%@%ﬂgﬂ Qemglln"éggf ﬁnmaﬁg% an:aé| 8-RANE dFRNaAgqIeHircudr 0gram

IS provi e’ menory froma récor um (not shown), e.g. a

flexiblex§.scin detrg &fdirdware NBEN @I drvadanent e%ﬂénRQVlnaqr beggoetdedpy; cal
disc, a DVD and a paper tape. Data sent fromthe inspection and eval uation

SKSt em 1 fohemamgiplé ha pezsoralbt@mputes. applied through the I/Ocircuit 25 to
the CPU 21, which, then, _stores it in the nenory 24. \Wen storing data
from the i nspethé oneddy ¢astiesotheipin eciet@llﬁﬁ @ﬁiﬁ frsegpeative h@aaﬁau 21

;;[ Z”??Eﬁ&%ﬁe&g%‘?ﬁcwﬁ%ﬂ 1o BXEmBle e 2foe lbRRT n o e e

| st t L . f _ ;

nunb)s " DATERER S i BlshoSecPHtle ol D458 PRgiLYs, 3Fpp Modbliaderd o
and anal yzasfalf,dat a5t @bpcaliont B¢ MREDrOf Afel Mr&F.Cos dafsemWiprbséure

management program to conmpute the nunmber of defective traps, the percent
def ecti ve¢opélrmidms presssa, and Hieepriotiepodgachr trapt heT kiefreemovye 24r alss, et c.

The anal ysis may be 30 di splayed on the display 23, stored in the nenory
and/ or ostenes therein a management program for providing arithmetic operations on
and analyzing data transmitted from the inspection and evaluation system 1
15 for use in managing the plant and respective traps. 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
20 cable 1 is applied through the 1/O circuit 25 to the CPU 21, which, then,
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
25 are re-arranged on the basis of the area numbers and the trap numbers.
The CPU 21 provides arithmetic operations on and analyzes the data stored
in the memory 24 in accordance with the management program, to compute
| the number of defective traps, the percent defective, the loss caused by
steam leakage from the defective traps, etc. The analysis may be

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



28 0 8 AUG 2005 peri pheral apparatuses (not shown), such as a printer. From
the anal ysis of the data nmade by the managenent system 2, a perso 8 AUG 2005
operating the plant can grasp the oper?tgi on states and efficienci eg d% 3

i ndi vidual traps in the plant. He can foresee traps which will require 5
repairing or replacenent and, therefore, can achi eve appropriate .

mai nt enance of the plant and traps. Wat state of traps should be judged

def ect i veperiphdriat Appesgtsisehdonbti shown) epatir ad apringgn. aced may differ from
person to person who runs plants. For exanple, even when steamis | eaking

Lhr ouglh at _rap%%éhﬂx@ﬁ@éziéf pbthe datadyade by thehmanagesaert sYSHeMLZad ur ed
t ) . ; e

R SN NIE R e

anot her . . c ' Whi i

o Y B S R e AT

whi ch re%@gﬁmegﬁir” 196 MRt AGHENt thelbidtas calrl Y achhvec! iab@ibgriate

accordi ng traps are judged defective, repaired or replaced should

be set bymgind@tamenagehis plditi sndtidpari a setting can be realized by the
managenment system 2 of the present invention. The CPU 21 of the managenent
system 2 oper divhat state pbtrapisl shauld beajudged defedireganadrigh ttrapsyshoul

2?2?35?‘2%%&%&&059?5&5 iy 3181 Gong aoesan Theb OBl uPonaeo BHs ay a
I cture t [ E ' '

Ban choo eoriwaafrﬁefézf%squmxh?@ﬁab&ﬁ%%ea”ﬁk@ﬁ%ﬁ Aot BRe Y, By Er3sCeRet P
nmeet 4hN ’ | ' . ik Risies i

"L A0", TP bel§ivel RN REs maRENHELEY o ftant ih FkhAhEoHIFast theph =Y ed

the screqq hysed, MHpagh SAHRr espérathice dffsaibaypd dfn theonplaoft rdwpeasese
evaluation itens, such as "Blow ng", "Leak/Large", "Leak/Mediunm,

" Leak/ SmaldcordihBllncimel'persomanay; eyt anbthari mag] natt 'wantLisairdgsddefentive
"Leak/ Gasket". If traps, evaluated as_any one of these itens should be
deemed déhese ittaps forcwhish dbe mmeuUpk ohsiedMcl@akagenis Bgd® o1 SPA LY an
appropri ?r%éay in%?r\}vqanlt%%ggigteitﬁgm as ones which require repairing or replacement.
15 Basically, 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 operates
in the following manner in accordance with the management program.

20 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 determine
which evaluation items respective traps should meet in order for them {o be
judged defective. A thick arrow 23a displayed in the upper left portion is a

25 cursor, which can be freely moved over the screen by a mouse.

Squares 61 are displayed in front of respective evaluation items,
such as “Blowing”, “Leak/Large”, "Leak/Medium”, “Leak/Small’, “Blocked",

7' “Low Temp", “Fail Adjust”, “Leak/Body” and “Leak/Gasket”. If traps
evaluated as any one of these items should be deemed defective, a check

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



29 08 AUG 2005 the managenent system 2 is arranged such that an operator

can add his or her own judgnent item which can be chosen b ' t
square before the display of "Custom Gade". For setting theynamg? ;@ﬁt %35
system 2 so as to judge a "Blowing" trap 5 as defective, the square 61 in
front of the indication "Blowing" is marked wth a check by noving the .

cursor 23a and pressing the left side button on the nouse. The picture in
FI GURE 14hshmamagement isygtémr? Jm@gra@etdqeuclmlthat/viang)p&naacpiscaef niseor t r aps
fromwhich steamis blowing (BLowing traps), traps 10 from whic teamis

not bl mh‘ﬂj QD ]Llldgmlltﬁ;jﬂl which @Iaﬂtli’@/élh)ﬁsleﬁr@é marbing the sguerampiors aps) ,

traps [ re 0 gt t f which th

|(|s: ft?)oAIdpt&/e(‘iéane?rggléﬁt& %ﬁ%ps)raﬁ;ps ;Zflsi ngrto :agj ust et éﬁpngfgﬁbrree
ai just t : I t |

(Leak/ Body tra%@?ggmﬁq ﬁg%ﬁvd\g% P@;{ME},?QO#Q ‘gﬁ'ﬁﬁp%hﬁg edaV?r%n qa&ng

| eaki gy (deqisté@pletthe §gﬁére B1aps frHtChf mWQnarbtatmﬁmBndmngCt@dnmed

hereinafter referred to non-i nspected traps, and traps Wwh are not

bei ng usegith ketkegiablyemoviref the edrsar 23a ravid pressengithe Ieftaqmsl,e budnlobeon
cat egor| zed as defective traps. For that purpose, |tems “Not I nspected
Yet" for thermbusgected traps and 20 "Not in Service" for not-in-service

1 R L B

t
o cancol T4 deif v taR' (P 3MidhcRebhTlS bR HBRMMEL S g rgr?ﬁr
f ronggof ef@q(rﬁe\ﬁhlrcﬂdsﬂetaglmrlr%ﬁ{bq Blﬁﬁlﬁffbﬁjtt?b'clbﬁﬁln‘gnlﬁ BererFQW@Iry' I%rgé'drﬁ!ﬁ@ﬁ’t

Af ter ch I'ng the it or judging-defective traps, the cursor
23a is MédkﬁL@rgéltﬁfP?lbmmDWhﬁﬁ) aréilocked (Blecuppearaps)ghtagmofdr whiohf  t he

screen. hen the treats only those traps which fall in the 30
cat egor i ¢he ntemipestatirehisatahéow, (Lamd Temperatureolaps),aisapsufiading 40 [adjust he
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
15  leaking (Leak/Gasket traps).

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

20 “Not in Service” for not-in-service traps are displayed with squares 62
before them. If the square 62 before ‘Not-Inspected-Yet" or
“Not-in-Service” is marked with a check mark, non-inspected traps or
not-in-service traps are judged defective,

In order to cancel the setting, the cursor 23a is moved to the marked

25 square in front of a desired item, and the left button on the mouse is
clicked.

After checking the judgment items for judging defective traps, the

7' cursor 23a is moved to click a button 63, “OK”, in the upper right portion of
the screen. Then, the CPU 21 treats only those traps which fall in the

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



0 8 AUG 2005 30 unmarked categories as good or normal traps. The_ eval uation
results shown in FIGQURE 13 are analyzed to determ ne which trapﬁ; Sal%'ﬁgaﬂﬁﬁ
and which traps are defective accordinggo the criteria shown in FI GURE
14. The results of judgnent are shown in 5 the list in FIGURE 15. The trap
having a trap nunber of "00005" evaluated as "Fail Adjust" and the trap.
havi ng a trap nunber of "00007" evaluated as "Leak/Large" are judged to be
def ect i veunrmiareaecategoeidsr apgobadveomgotmalptrapsinber s of "00003" and "00009"
eval uated as "Leak/ Medi unt and "Leak/Small", respectively, are judged
"good". In FI GDRe Eyalualint aresulis 19hewe &l TMaURBs33(@re ianalkeRe [vsses
button 64, .| abel ed, ' Defaul t”

i dol | i d.d | k ] f
in the Sir%e:alrégr‘iﬁﬁmgﬁA%%%%?p@d?%ngﬁffygbéagaﬁ e daiBgtivE A aging: t0

t ti . t d i ia. E le,: i " Def ", h
?:%uogi‘ L' il PR FIBUREUIZ, e, rSEARY S g BridiR, o Rkkn in e
" |_ e ' i ', ! ] o ", ] 'Fl n ! |
ad: ae B 2THB list RTIGURE 1Y THeORHD FBVing a tréb Afufor of [0OVOTEEPalunten!

these catfgtFaieAdust taehtied trep dalany avieap rapsbeberi0800dhevatuatepgrasses
or clicks a button 65 | abeled "Cancel™, the display on the screen is

o e e e e S0l st ot At gL ery The

oper at i om?U%¢e%he°ng&§0§ora%@t PSﬂgbgﬁe% Gg@@at i 1? ﬁ‘kg{i&’rﬂjd”mgr ANdi ng
shoun 1 n EpaRRn ek’ e BeBVENE e findel arpurs TR LR URE Be Bmelblod ' 7' °
oper 4Por En catimn (LA (B3 Rict dBsSERDIEEA AT AR U RN el 1
oper at or ]gép@@e.a command through the data entry section 22 to display the

pi cture shown™in FIGJRE 14. Then, the CPU 21 shifts to a 30 selecting step
102 and t he pil¢taubettehddh labrel 6t COREaNK” irs thie sips plpgdhmwn e 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 squares 61

15 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’, the
display on the screen is cancelied.

20 If a button 66 labeled “Help" is clicked, a help display containing
explanations about the displayed items are given.

The operation of the CPU 21 for setting the judgment criteria and
providing arithmetic operations on and analysis of data according to the
criteria is shown in FIGURE 16.

25 The CPU 21 first enters in an idling state 101, in which the CPU 21
causes a menu to be displayed on the display 23. An operator can set
what kind of operation and analysis should be used.

7' The operator gives a command through the data entry section 22 to
display the picture shown in FIGURE 14. Then, the CPU 21 shifts to a

30 selecting step 102 and the picture shown in FIGURE 14 is displayed on the



0 8 AUG 2005 31 display 23. In the selecting step 102, the nouse is used to
choose desired ones of the evaluation itens by marking approprﬂhﬁeAUﬁeEﬁﬁﬁ
the squares 61 and 62. After the sel egyion of the desired eval uation
items, i.e. the setting of 5 the judgnent criteria, the CPU npbves to a
renewal step 103, in which the set criteria are stored. Then, the CPU 21
returns to the idling state 101. In this state, when an operator gives a
command tdisplay ZRU 24 the tsedecting btepd02, e mousecisi ved o chossardesired
arithnmetic operations and anpalysis of data, the CPU nnv?s into an

anal yzi n@nasepf tiomevaluation KarISyRY marking apprapiate pRes ofdhResRuasas & on

t he set %ﬂtégéia as stored in the renewal step 103 is carried out. The

j udgment ts are displayed in the formshown, for exanple, in FI GURE

15 on the di sphay, 95 STRECHMABIRAE JRtd SvaRMtidREItERed it theMuttiagrsr cent
er dat a. ter the g

e
def ective and ‘ot desite analysi's in the analyZing step

104 is Cﬂﬁg”ﬁhgﬁveﬁt*‘tﬂit@ﬁ@,%erGPW Rfovied i@ réfewall §0% 1031 ¢n MHich! thet he
Def aul t tton 64 1s pressed when the CPU 21 is in the selecting step

102, the sePgrizdrighirbtstored.o hemanblarGPldrdt estivoms sethé ridtisy spatel0®]. and t he
standard criteria described previously are set. After that, the CPU 102
returns to thdnsthiacsialg, sthgn 1p . oppvaiar gikes' @aseImandit iohhesCPY glessed

?Ee? g%zieaﬁqlf@ Siha dako ety Saaion pRta-otgtk FuirestTs opgraddnd S &RaibRisa wnen
causes t A deap ey T08Fes doard Bl eaind, Y °F0d e e i ERE sEP, "
di sphgy '1%4?ﬁ%¢ iﬁd@‘ﬁeﬁ? HaRRdHY tRe ddt %ﬂl‘@rfhebﬁiét@réd §R th@breridwpalCidp21

e sele 102. As des b

returns to _ ting step cri bed above, in the nanagenent
system 11@gcier gartipd bet. i Mhesjudghrshtersattisnamet dishlayed pv éserformnsheownon,

criteria for the judgnent of the performance of traps eval uated by the
i nspect i dor andmgne intFil G RYy stlem3thedisphap ¥ r e€hg judg mentt tesultsr 88y can
be rranag%cé iugec?nt% ggr?fﬁﬁ?es pdeercs:iarqtecgle?gctive and other desired data. After the
analysis in the analyzing step 104 is completed, the CPU 21 returns to the
15 idling state 101.

If the “Default” button 64 is pressed when the CPU 21 is in the
selecting step 102, the CPU 21 shifts into a standard criterion setting step
105, and the standard criteria described previously are set. After that, the
CPU 102 returns to the selecting step 102.

20 If the “Cancel” button 65 is pressed when the CPU 21 is in the
selecting step 102, the CPU 21 returns directly to the idling state 101.

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

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

As described above, in the management system 1 according the

" illustrated embodiment of the present invention, criteria for the judgment of

the performance of traps evaluated by the inspection and evaluation system

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



08 AUG 2005 32 plant running individuals. The control sequence for the CPU
21 is not linited to the one shown in FIGURE 16, but other suitdbBeAls 2085
control sequences may be used. Data of graps to be managed by the :
managenent system 2 are stored 5 in the nmenory 24 in the formof a list in
which traps are arranged, for exanple, on an area nunber and trap nunber
basis, as shown in FIGURE 13. The person running a particular plant may
want to gddnsomeningeindiidealis.itens for better nanagenent of the traps. Such

dditi | [ i nclude, f | e,

Cuper vi Si ng 10T parondil §oaUegse @idnscRLIng! 1Bl A APrasGORR IO o

t . A ' nbodi, t of ' I on, h '
@ﬁ?égmdﬁﬁ@ﬁ&tﬁ? 0 olBRESUEPI% B up! SeRAERREn M AWRR YaRhgemen: brogr am
n

operat s | n ¢ raerbp! SAPRGLER ARFTac by TRRCHRRR T Sysi9 2 et st

program tig @dd WER8BEe TN n i theMPornfi dSh. ligt GPTWRIH trapROhtd YarkBRgédUrerl t hat

a speci al nmanagenent” 1temis to be added is entered through the keyboard.

I n respons@niget lvinsan camaandmbienearGPtradbl ndimd@ralyssia, piscshiownlinkElGUREone
shown in FIGURE 17(a) on the display 23, which is used to add a desired
managenerdt3.i t ethe 2persea pusning anprMH@URET 1plant imay uwest atheaddgsome of

"Us 1", which is a first toit t t who |

lrugﬁ:r ng MaaaTent At Jat LT SATAISREN ahdng [TRes. 725 COntaN B t ems

abe " Code" " ! " ' y . :

e e R e S e S
e : : n | 0 3 i Ik S :

therzgar é’%ﬁ%mgﬁt rtlréﬁgi nét eQrOg{sﬁge@t [ @gﬁtﬁjegﬁﬁf%b\)dgs@ g.[ﬁéu|%éng.F§%ﬁd

" Comment fecorffiply @as@nel enbbdinpdntornf the predeante ishoniionn FucBURFpekigla) is

a picture resulting fromentering sone data of the "User 1" itemwth

respect moandgéndent itésnedn deraddasbiati efte oman@gedud! and " Comments”. 30

Forchangi ng tThhee Crﬁgtnaegcta%e(r)a]; E)r%egnla}nStinglﬁﬂetshg %lr'léésr%rmzoar iatsidznr%vesdpetc?ala
management items. The CPU 21 operates in the following manner in

15 accordance with the management program to add management items.

First, a command to notify the CPU 21 that a special management
item is to be added is entered through the keyboard. In response to this
command, the CPU 21 displays a picture like the one shown in FIGURE
17(a) on the display 23, which is used to add a desired management item.

20 The picture in FIGURE 17(a) includes a message 71 of “User 17,
which is a first management item the user or the person who is running a
particular plant desires to add, and a list 72 containing items labeied “Code”,
“Name” and “Comments”, respectively. “Name” may be a name of a person
or of anything assigned to “Code", and “Comments” are comments on each

25 “Name”. When the picture of FIGURE 17(a) is first 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 1" item with respect to
“Code”, "Name” corresponding to the “Code” and “Comments”.

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



0 8 AUG 2005 33 desired one of the "Nane" buttons by using the use, and
the button is clicked, which results in display of a picture Jﬂg En 005
FI GURE 17(b). The plcture shown in Fl GgRE 17(b) contains input fields
73-75 | abel ed " Code" "Nane" and "Conments” which respectively correspond
o "Code", "Nane" 5 and "Conments” in the list 72 shown in Fl GURE 17(a).
The respective input fields can be filled wth desired data (characters)
t hrough tdesired aneeof tlye Sélameh bdtonsoby hfsmeagmhedmnuse @ndathe berbomgés or
del ete sone or all of data prevjous|y |nF I n each fleld |f the display
re|

in thg @igﬂsedf wgah?rssume;n displayeoharieturei shawn ie FICREahtdd, diteer
u t 73 73b | “

333”? o RiB e dwadn HGUREL | 2 ‘SEhtBins it i S cfS o, 1HHIEA ng%efhtehe
t i I l b1 [T 5 i
oo e SHBhE! 2 omEn Lo FshgouFhicSApaHbhs o e puRpang no
one SEOW%HCP"EPter tf]se(ﬁﬁ)thg h%tdatasﬁloimﬁqﬂt FIG@RE N A(B) S ¢h%plr@y@éhtwe:ture

are the ones a changes made using the display shown in Fl GURE

17(b) . I finput Gengs!carbit fied 7withnde sined odatahéchaPtidre) ttnodgh the gakssed,
the CPU 21 does not provide alterations made in the display of FlIGURE
17(b) tentheseatian 2t ta teerebysedibei.gi aididaychemgrl cUREIate( sdme) or @i ef case,
the 20 contents, of the Ilst 7%b Eﬁln the sane as the previous ones. The
new manadki@mreyioisly (Rt ip-e fiﬁ d by the process using the displays

whieh resul ts iﬁh@héﬁﬁp@? Tontle chief d5E 13, 1504 Shed tRbel et P 1
proc?ﬁse tafﬁ‘geﬂate?ihife’? lE ﬂ%gr'&o%ﬂwé%egné téP af’f‘rdﬁ@”?%eﬁ?%b?fs icliekad For

exanple er 1" can ata t e searched
retrievegynhjdheduses tﬁb dﬂo@JREmb%rQ@mIayeé |nltherf$ell187t&l@dhal?gece$8l ng Data”

"Manuf acturer” etc. which are not shown in FIGURE 13. This 1s because
FI GURES 13 andNh8nathe didifingeof tper daiands ofompletsdyran i'OK" buttadd?biisn to
30 the d%t!|%kggom|éhnrzle:;u(ﬁ{sRFnSc%gngm% tlh% cgrtrgg;r)or?atng daetagl'n thheeJ m%tnfor?(fﬁ he

Then, the display returns to the one shown in FIGURE 17(a). The data
15  contained in this displayed picture are the ones after the changes made
using the display shown in FIGURE 17(b).

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

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

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

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

The list of FIGURE 18 contains items labeled “Processing Data”,

7' “Manufacturer” etc. which are not shown in FIGURE 13. This is because
FIGURES 13 and 18 are different portions of the same list. In addition to

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



34 0 6 AUG 2005 | ocations where traps are di sposed, operating conditions of
the piping systemwhere particular traps are used (e.g. indi caﬂtﬂoﬂU@fzggE
whet her the piping systemis continuowgly or intermttently operated),

so forth are also stored as part of detailed trap data in the nenory 24 5
The operation of the CPU 21 for adding a new nanagenent itemis .
Illustrated in the state transition diagramshown in FIGURE 19. First, the
CPU 21 erlbeations whkregtrapat erelidispased pedatipgagosdiionsi of m@JREImg?(a)

is displayed on the display 23. The nouse js used ommand t hat
di spl ay ofystem@umEhers Bﬁr%@lanotrapgpa%@yé@%éﬁ &hw&tﬁ»@ﬁcgm P &e ﬂlﬁ i ng

di opl ay SHBlY HsHeReear 1oy e frubRlenuiCoRe ) apisd AR g1 g
the keys zﬂ?o s'fgregiaéé ol BYd AR %pzﬁatagﬂdﬂhte' rﬂ%n}]@r&nﬁf ation and/ or

deletion © 25 are ‘done” on n FIGURE 17(b). 15

After sthe edi tTRg difertfiBnaoiate GR@ Z’ﬂfbh%d@@hq ingedt prankhdméteiteAKis
button 76 is pressed or clicked, resulting in the shift of the CPU 21 to an

item reneMaktrateflomlﬂfBa stﬂetthmsmnavmagmmpshbm it REGUREINP. or data of the
managenment item g ", edited in the editing step 112, is renewed,
and, t hen, theFm.Jt ¢ Gauuzhgnttmta.@ldlmg sptet btle an th%ﬁ'&R{@Y§QWQI% 20

%233! ;ilﬁé%%%ﬁg Smaved SMNeSPERY 88 fre teraen "t s pommand Pe”
lven r

L Lo it o0, IRE 80 58 LsaSESh @Pneﬁﬁd b {1, 632 b IFIGURE £ (b et 2t ©
procggsi Qﬁﬁ&ltag@dlﬁ'ﬂ n!thet b@tﬂ@t1alsprrp@|¢ésun@g Ssttﬁfb m shﬁﬁnﬁpfhez@liu 21

nodi f I es at a o respective traps shown™in 8, With respect to

the managgfenrin iedeting@fstepi thot Be thadtatiimslibglay ehloWadlr( d1GURBdeA)b)bs t he
use of the pictures shown in FIGJRES 17(a) and 17(b). For noving the CPU 21

out of t fiispfayadpoocthesidigpkaye23114Then, dwinginthe keysven the odfie emérydat a
entry SecstelcagnZZQ ng}troar% et'llrt]gra(t:ﬁ)l#l %%d/c?rodgieettluornn%fta?mte%edgfia{ Iar}g t?cgr?et eon111
the display shown in FIGURE 17(b).

15 After the editing of the aimed data in the editing step 112, the “OK’
button 76 is pressed or clicked, resulting in the shift of the CPU 21 to an
item renewal step 113. In the renewal step 113, the detail or data of the
management item, e.g. “User 1", edited in the editing step 112, is renewed,
and, then, the CPU 21 returns to the idling state 111. At the same time,

20 the display shown in FIGURE 17(a) renewed in accordance with the
changes made in the editing step 112 is displayed on the screen.

If a command is given through the data entry section 22 to the CPU
21 in the idling state 111 to initiate any data processing, the CPU 21 moves
into a data processing step 114. In the data processing step 114, the CPU

25 21 modifies the data of respective traps shown in FIGURE 18, with respect
to the management item of which the data has been edited (e.g. added) by
the use of the pictures shown in FIGURES 17(a) and 17(b}.

" For moving the CPU 21 out of the data processing step 114, a
command is given through the data entry section 22, so that the CPU 21

30 returns to the idling state 111.



35 08 AUG 2005 In addition to the steps 111-114, a receiving step 115 is
included. In the receiving step 115 data fromthe inspectiongandi)g 2005
eval uation systeml is received. Accor3gi ng to the invention, phe editing

of data of the managenent itens can be done also in the inspection and
evaluation 5 system 1, and the editing (e.g. addition) of data made in the

I nspection and evaluation system| is transferred to the nmanagenent system

2 to nodify tiheadditionsid the $iepgeitone4; a rebeivimgagerrentd isyiatkenmed. i nin
accordance with the edited data. In other words, the managenent itens
nmanaged Hfietreseivingsdepdl 1Sy staten fromathebinsplestiosdand ¢ vaehiatiayh sysem dsfect i on

d 10 | uat i tem 1. For that pur , the CPU 13 of the j i
Zﬁd eval T8EFB#%sy ot BRCOIEIBAN topahar anVNSTariher SIlMGarok oletde GPUTEL of
t he managenent 2. Th di ti ' f .CPU '
descr be AFA9PTERL DS c48 B Bpefrarn il coshe8tohsand,p3allen, an
Cdling s , . o il . D g
descr oed tafaTh 1o 4 £y Thidyad o of et Ay i YRe REYeG A, 1
and descrdya@ehtydrt Rysaimr £1§arafgfeRlddURE thd. mhRagbmendl sysgemt At AdUifyt he
CPU 13 is awaiting a conmand. VWen a command to add a managenent itemis

gi ven t hitbegroteesingOtodbe adamd ity theananagd@ent systenCrRUINL acco rdarcrUwIth

enters into an editing step 122. A desired managenent itemis adde
through the eflited detey dacether waels,dh¢ aanagesentatliamsemanagd 8Yithe added

managenent item are entered added, or change Wh he additj. f
ngnagerrerﬁ’ﬂarﬁ.(ﬂﬁgorsyég‘?mi dg AN dg?a 3ho Qaﬁ?ﬁeqh@r@bﬂ Y '%lsglﬁﬂ'ﬁﬂt %é]da e
edi t g LS. nisshed, the CPU 13 enters into an itemren | st
123. wn ?Ngﬂ’l‘ﬁ% Fi%t&@ﬂ- step 123, the new managenent item and i te\évaedist 28
detail ed data %J%%ﬁﬁfﬂurbﬁsé,hﬁweeé!?‘u 19 ottAB indpdcAbE AddedaluativResystem of

In the the " CPU 13

trap data store “menory 16. Then, returns to the idling
state 12%. cathepetdte inddiraomerosindiarely tHeeQ@PLY 230oft the mdintigemesttegyst@d i s

cancel | ecé, the CPU 13 returns directly to the idling

The editing operation of the CPU 13 is now described with reference

15 to FIGURE 20. The CPU 13 fist enters into an idling state 121, which is

similar to the idling mode M2 shown in and described with reference to

FIGURE 6 and to the idling state 100 shown in and described with reference

to FIGURE 11. In the idling state 121, the CPU 13 is awaiting a command.

When a command to add a management item is given through the

20 data entry section 18 to the CPU 13, the CPU 13 enters into an editing step

122. A desired management item is added through the data entry section

18, and detailed data relating to the added management item are entered,
added or changed.

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

25 the management item in the editing step 122 is finished, the CPU 13 enters

info an item renewal step 123. In the item renewal step 123, the new

7. management item and its edited detailed data prepared in the editing step

122 are added to the list of trap data stored in the memory 16. Then, the

CPU 13 returns to the idling state 121.  When the addition of a new item in

30 the editing step 122 is cancelled, the CPU 13 returns directly to the idling



36 08 AUG 2005 state 121 without entering in the itemrenewal step 123. If,
inthe idling state 121, a command to initiate any data processing 8i§38
given through the data entry section 18g the CPU 13 enters in a data WG 2005
processing step 124, and processes detalled data of traps including the 5
new y added managenment item For releasing the CPU 13 fromthe data
processing step 124, a comrand is given through the data entry section 18,

so that tdtetdR@14Bithoet entesingir the itehi renewalt step223.For transferring the
detail ed data of traps inclu in% the newWy added = 10 nmanagenent itemto the
nmanagenent systfeim 2heddingrsdate 121giaveemmandhto imtiete anyndaigyprasessing a

entry section 18, so that the CPU 13 entersg._into ransmitting step 125.
I n the tri&ngient thf@uﬂheﬂ‘elﬂ@,taﬁfgrm?ci@”t aﬁngh?tgp%égaeg*erﬁhggﬁegﬁ% added
managenment_item toget her, W th,t LI a r t h enent
%St em Z.Pr?ﬁgsﬁgtgagg‘?% @%néﬂgté@d’%s%g% h@gtlaﬂghed%a féc}crrﬁrrulégl S5 o%ﬁinﬁaﬂf%JRE

, €g0. -hyte decimal data. After transmtting the
r equi ?ed @'X@Q#e)a %@%ﬁu&%@'to the idling state 121. In the °
managenent sysggmrgledding Cié 2IPEnt@r $ronn thiee datg epricegsitgestep1528ora
receiving the data transmtted fromthe inspection and eval uation 20 system
1. Then, d¢drem@Rd B1gereretisraught thee idedan endneesictioneh8,1 58 tradr the CPldEs t he

managenment item added in the inspection and evaluation system| contained
in the trrgtsmist toethedbitling stete ! 2lhat, the CPU 21 returns to the idling

The e anF i Evintls B AT SAATRRRERL e RN B2
comahl O FaihidueRERGE) g anadb e el e i e R el a2
horber croahLa NS BeIEEOSGn 287 nating Spgr emennite
or nore itigmemitingetepdti®sl. In the transmitting step 125, the CPU 13 transmits
data of the newly added management item together with the detailed data of
traps to the management system 2. The data are transmitted in the frame
15 format shown in FIGURE 12, e.g. in the form of three-byte decimal data.
After transmitting the required data, the CPU 13 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
20 system 1. Then, the CPU 21 enters in the item renewal step 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 the
25 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,

30  but two or more items may be added.



37 0 8 AUG 2005 According to the present invention, a piping diagram

showi ng | ocations where respective traps are di sposed can be freel § girdyh 2005
on the display 23 of the management sygtem 2. By relating traps in the-
drawn piping diagramw th detailed data stored in the nenory 24, detailed

5 informati on about the respective traps can be directly determ ned from

the piping diagram A programfor realizing this feature is also contained

in the nanagehesdrdin@gt@nthenpresent Chuventiameraat piping diegraot | shewiganner

in accordance with the drawing program 10 The CPU 21 displays a pjcture

li ke the lopetismdwhere raspertiveitreps aneedifposedycan beafiaaly | draiwn oRethso

di vi des t ' into | ef i gh o] .

g'eY't i cal tnﬁw?ygéé’éqifnﬂ{éamé&%@"wﬁab@% b e Bore S gh T BaRa by g ¥
rop, so t. ratio.in e n [ d 932 ;

chatn_gedl. pi%ﬁlllgn 4}‘%3”%5%1'% (féetgﬂgﬁ g\gfgt ?gogggr;ﬁgbgir?en@érmuoﬁ‘geggﬁgaﬁ%@

partigu W @l 0 c8l: ‘ehlin rSml d

D a0 D B e e e e e e

smal | est pPpidig dieyeam. | arger ones, as shown. Relatively small-sized icons 34

are displayed on the left sides of the respective trap nunbers 33. The 20
respective i cohs pBagiaavefehaadizing r hipofeatuge t &s t alses egntaied r iy the

nunbers. Arrow buttons 3la an 1b e.di sposed on.th i ght ed f.th

di spl ay r{@@mfﬁﬁﬁ%@nt PrRaTA oAb dhPaREUs2h AT e Mhtee delaiiis ST e
picture in t | spl.ay,.region 31 | ddition to the but t 31 d
25 31b,3£°§8F 'Pceog’%%sti‘@ 8@%?‘%@8833 h the right edggr L?Wt hg diogf)l aya o
regi 1 to +ndiGat t] ; t T [ i sl d.
wnat Tre. ai st T 2 RESRIRES 1 Blbtlle 11R8 G DRE SHAPE (AT [IRE 21 oM 5

ei ther thge A§pHIQ mttﬂ“vé'%icalﬂhggﬁi@dmﬁm@ipﬁlau@e%fréalihtd)Mt%hd.rig“htpi pi ng

di agram 35 for the area number " Is displayed in the 30 right display
regi on 32egidbngl 81adnd B0f ThenserdidasdineadDneam Heafrpely gnaeed Haftward or
rightward by drag and drop, so that the ratio in area between the regions 31
and 32 can be changed.

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

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

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

25 31b, a scroll box 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.

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

30 right display region 32. A plurality of icons 36-40 having a larger size than



38 0 8 AUG 2005 the icons 34 are displayed. The icons 36-40 indicate that

traps are disposed at |ocations in the actual piping system corresp i
to their locations on the displayed pigging diagram For ease of Uﬁﬁd&ﬂﬁgﬂﬁs

the traps corresponding to the respective icons 36-40, trap nunbers are
di spl ayed 5 bel ow the respective ones of the icons 36-40. Al so, the .
respective icons 36-40 have shaped corresponding to the traps which the

i cons repthesérdns &34 4ree displayed@4. Théf womst Jor-éth indicateaghatintseps are

di splayed in the display region 31, the trap nunbers displayed in the
regi on 32liapeseheatnignadians in dpeagetual npipirg reygtem Qfoﬁﬁéﬁﬂ%%ﬁozﬁ}%E (0)
I n higher positions, in nunbers, are _renpv For a

g_unblers 21[98@69'15 é’rﬁhth?)(fi%ga%g@ifgﬂn&ya@wﬂ%he BFSeﬁsgyOfr gép%ggihé‘;tgfps

i spl aye "qn " 100", ti v | .

] fgﬁs %E-Cﬁ?%%r’&ﬂﬁﬁﬁe‘& the esbEFAREbYp Va0 ek AT D FRGYS, B RisElart 11
e : . \ .

s o Pok P PUTR TEedil bRe Ut s A A e, Pe et 16O L o

corr esporgh-ag Hdvd Hragied bercsiponldény te tine itmapscwhichdthmutcoofs tapreseniras  and,
the sane tine, a display window 45 |like the one shown in FIGURE 22 is

di spl ayedhenicns 8#spl Biffexsnt Themcthe doap dutrabesd displayed i dheagisalan a
predetermned format in the display w ndow 2[% 45. FI G§J E 22,is an_gexanpl e
resul ti ngegigm3douthieetr@p A rﬁh&'sip Bén thgnredon; gl als the MYMBET ndow

45, the detailed data of the,tr L1 h . : el
gorre.spori:ﬁﬂ?]]gﬁ'yfe kM ‘?689'%.3HIﬁg%\,\%}h&?@%%éég\?&mdg\?ﬁ@%%q?%s@gﬁpghttshjeof
ata,pn 5 ha CU-SQr b ® " “ i red
dﬁt i&gﬁ@ﬁ%ﬁf‘%%’?ﬁ%d, p?ﬁ%xcq$€|fégr§gt%&ﬁget%nggv\ggﬁje%'ldﬁe%kggg on

t he keybqasglaaed tiReth&OdipIay erafiel 130 ramewdispryddt aag n'f'hexndlat'd 000x 45a.
As descri bei:jtli agr evilousl Y, Fﬁ)e %eﬁgl ed data i ncII gdgg the item " Resul t"’X

(FI GURE IBpebitwélng the judgnent of the data in "Evaluation” in the |ist
shown in FIGURE 14. The CPU 21 reflects the Result of judgment on.the 30
di spl ay of eachthefespectivoirords34 sadithe WQW’#’@%@pﬁE\%/“F@diH agsoqgigied

with the detailed data shown in FIGURE 13. The cursor 23a is moved onto

15 one of the icons, and the icon is clicked twice {(or double-clicked). Then,

the detailed data of the trap corresponding to the double-clicked icon is

called out of the memory, and, the same time, a display window 45 like the

one shown in FIGURE 22 is displayed on the display 23. The called

detailed data is displayed in a predetermined format in the display window

20 45. FIGURE 22 is an example resulting from double-clicking the icon 36,

which displays, in the window 45, the detailed data of the trap with the trap
management number “1” corresponding to the icon 36.

In the display window 45, the contents of data in boxes 45a can be

changed. The cursor 23a is moved onto a desired data box 45a and

25  clicked, the clicked data is renewable. The keys on the keyboard and the
mouse are used to renew the data in the data box 45a.

As described previously, the detailed data includes the item "Result”

(FIGURE 15) showing the judgment of the data in "Evaluation” in the list

shown in FIGURE 14. The CPU 21 reflects the Result of judgment on the

30 display of each of the icons 34, 36-40 in the display region 32. For



0 8 AUG 2005 39 exanple, as shown in FIGURE 21, the icons for tra i1th
the trap number "5" and "7" of which the judgnment results shown ﬂ%m‘% 2005
colum "Result" are "Failed" are displggyed in a different formthan the
remai ning ones. Specifically, the icons 34 for the trap No. 00007 in the
region 31 and the 5 icon 37 for the trap No. 5 (00005) in the region 32 are
shaded. Instead of shading, coloring or reversing may be used. The display
shown in dd3¢a®h4ﬂ€, ads shownsinsF i3 URBo2 $etiee atans fordtrppadeith thesisapymimbenel v,
a piping di agram di splay 46 showi ng only the piping diagram35 and a main
di spl ay 43" stisiv Hgof wevieh dhadudgment rreUts SO éﬁ%@rﬁ&ﬁ”@?ﬁ%ﬁﬁﬂ e main
picture 47 superinposed. on the displ 4 see, FlI GURE 23). _Any desired
pihpi ng di gé‘l"&ﬁw pﬁg?uab"piﬁy y”beapﬁérgéte@g b nbrgjvﬁ%gﬁ]E%oE%?allni[mssﬁhg'
character usipg,, t . e agn boar dyof lh@n . 15
| cons 34 i‘?\%"'éggﬁb &genr@):fsf ?Ze@kﬁ%vg%pagjr%c')sds t @%ﬁgpﬁﬂﬁggg%fagp??a E@ez for
exanpke, A‘E’éﬁ%@ At Hh'e”trTaE?NS'.' 5&10@%052%9%%@6:11321 £@"shade@nd |nSeadiOofr e
displayed I1n a snaller Size with the trap managenment nunbers 33 displ ayed

on the rishding deoletingher respsinlg mayiloosedWhen the icons are dragged into
the display region 32, the icons are enlarged as the icons 20 36-40 with
trap nanagenenthaudbeplaydishevayein bEIGWRAe 2despangisite pEok¥0 separaisspl ay

wi ndow 45 di spl d wh f the | . 34 . 36-40 doubl e-cl,i

s aéngﬁpégi%netowusp%sﬁ&eaﬁ@wc@fp@%%uwﬁﬂﬂ@@iw 48 Sheiigehetenomn

in 21, for exanpl e ' | pi | | '

(Area hoPBBD HHRATHE T i a d0ho el f2) ARG g, RifeCifeh e Crr o
, i ch,; ul p ; ' I

det adl: - PipTSHIaDral; S5 PuRY e FARfRicl R 47 ASRmpbSeT e, dhpiar e

region 3ks@s NGWREZB)FI GURE 24. Then, a desired one of the icons 34 in the

right display region 31, e.g. the icon for the trap having a trap nunber

of "000001" (okny Hesiredspipringgidgr0 pisturdr 4fpmayt e prepareddy deawingn on

the piping diagram 35 as indicated bh/
dots, lines and characters, using the mouse and keyboard of the data entry

section 22.

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

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

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

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

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

30 and dropped to a desired location on the piping diagram 35 as indicated by



0 8 AUG 2005 40 a broken line arrow in FIGJURE 24. The | ocation corresponds
to the actual location in the piping systemwhere the trap No. 1 g AlS 9@@5
di sposed. This results in the picturegghown in FIGURE 25 in which the icon
36 (34) for the desired trap No. 1 is gispl ayed at the desired | ocation.
When the icon 34 5 for the trap No. 1 is noved to the display region 32,.
the icons and trap nunbers lower in order are shifted upward as indicated
by an ar rpbréeh line dir6GWRE PGURE 24 si rileatogatiomecorrebpondsris tBe dajuat he
traps having the managenment nunbers "2", "3", "5" and "6" are dragll ed and
dropped tlocation diésithedpipiegit sysiemorwhere HheitigpdNagr hns3slispgach figbﬁ ly

v e pe v
3,3 Sl 5, BB R A B, S % o
5 SEL 16t PpSpPI L o S Gl v SzPyginton st |

drawi ng siemb&®, |oer moordervangshiftg Gpwand midiegteddby amiaswvayildginst ep
58 and a data renewal step 59. 20 First, the CPU 21 enters in the idling
step 55 tMAGAREt2% command fromthe data entry section 22. An area to be

supervised is selected by operating the data eptry,é section 22,. nanely, by
operrating thdmoiséineilar kBaangs tHe KEPPdardt. ‘%Hertgﬁf {16aps aﬁégmgagﬁ‘eto

niti he dr awi £ the pi i " : . :
56 ceys. MenaseBantdulinertced D180, SoB o e ardl gl gl b bobell s e,
chowl0; n EeRSEE Saptighl, 1S, oS TSRS 2T, JRnich nany e e o
used to npdplby dhaevCRUFRGUREER{the drawi ng of the piping diagram3s is

conpl eted. Théen, the CPU 21 returns 30 to the idling step 55.

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

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

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

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

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

25 35 is given with the mouse or keys, which causes the CPU 21 to enter the
piping diagram drawing step 56. In the step 56, a desired piping diagram
35 is drawn in the manner as shown in FIGURE 24 by means of the mouse

| and keys. The mouse or keys are used to notify the CPU 21 when the
drawing of the piping diagram 35 is completed. Then, the CPU 21 returns

30 to the idling step 55.



41 08 AUG 2005 Thereafter, as indicated by the broken |line arrow in FI GURE
24, a desired icon 34 is selected and dragged in the idling ste 5. Wen..
the dragging of the icon 34 is initiatgd, the CPU 21 shifts int® ghéUEQﬂmﬁ
noving step 57. In the step 57, the CPU 21 noves the icon in response to
the 5 dragging. Then, the icon 34 (36) is dropped at the desired | ocation
on the piping diagram 35, the CPU 21 fixes it to that |ocation and returns
to the idlingThémaftess.asAindibated by tHeCbREken linchanraw desFHedRiEced, @. g.

the icon 36, is selected and double-clicked, the CPU 21 enters in fhe
det ai | ed destited ieoniiddpisapeiasted ancdragged He that dlingasten 25qi s\?ﬁ B hlf step

g_ﬁi e%:[]:d(a_grggé}r!&?%lf {ReriPOR e i abst. HRICT AfnSholnt B E KaRmbdid T
b0 | | _
the cal| 1B ot o 1ndRaoBr 7 A "GP L PA e as it Tl e PR IR b e ot

the 15 defaphhafh.daTfefll $He AdMB4SEIT) ialroppedvantiehaesiold! WM fre keys
to thg gg%bgqglthgﬁggU$@% retu#n@ﬂyd ?ﬁgﬁpgling stg?g 55}b?%n?he degzilgd

data di splipiigndisfram 38, thbeCPUr 2dr fizéa ity that tovation amd retugnsftot the dat a
boxes 45a displayed in the display w ndow 45 and clicked. This puts the
CPU 21 i ndlihg stiatead®enewal step 59. In the data 20 renewal step 59, the CPU

21 ch h fodi '

teﬁatfrpfg,geietve%ga r%;?v;fb?e FEIGIREY 37 e gronag o8B & Batn? rop8 Ialar eq
a e t t 45a. b J .

oper at eq S0 Qade e aina ceha, heidrBlr i, ity o dh°Bfa0e H o

reneygd thé’ﬁ{a |rﬂ_g|§¥ep Ten, |4 Hﬁggﬁj afledr 854 ’dfi;seﬁlﬁgﬁl[ggsgeﬁieagg,el‘ﬁe Zpuiagta

di spl'ayi ng step As descr i above, accor invention, it is

easy t0 @aNSPthd R tA0Gd tdAtaabf Tk arhpnedtrgs pomdiggt foapise aseletteal dedraidted
data of the traps by sinply seeing the piping diagram 35 and the icons

36-40, fdromxhephemoryiZpoaed] ainthet sade Snecalisplays therdigptaycwindow dps are

di splayed in a different way from ) :

on the screen as shown in FIGURE 22. The CPU 21 displays the called

detailed data in this display window 45. When a command to end the

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

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

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

25 data displaying step 58.

As described above, according to the invention, it is easy to grasp
the positional relationship among traps and the detailed data of the traps by

7' simply seeing the piping diagram 35 and the icons 36-40, for example,
disposed on it.

30 Since icons for defective traps are displayed in a different way from



42 0 8 AUG 2005 icons for "good" traps, it is also easy to identify such
defective traps. Furthernore, since any piping diagramcan be ﬂirﬂavwﬁf ety vy
and since icons can be freely noved andgodi sposed at any |ocations on the

pi ping diagram a variety of piping systens can be handled. 5 In the
above-descri bed exanple, a piping diagramis drawn on the display screen,
but the plan of a plant may be drawn and icons for traps nmay be disposed
on such ptans fét tgoodit frapsyit ipiatsaeasytbddeatifoayck dgfectivmti@s. of
respective traps nmay be stored as part of detailed data off the respective
traps in the newBhoTmare,a5ifce @ YpRMIBG MAJTHM CaNbe GrawRdlreely and Sitee r aps

be di,spl d h ith d i lLed d
?EZ Pgegéﬁ_ﬁné‘#%ﬁq"e%ﬁhé& Hovaican 8o BGoSBET 2t e TTURLATR, ooy i AP
e _ . . " .
T 'to proviiglidtc Rty AU SiaiBhs Pan B RREER S, T et on s e
usi ngst he det ajy ﬁ%%@«.eoaew%é@%@@wm?érp@@%g gﬁag?hm TENREWEOh fHeogr am

includes a trap inspecting and evaluating order determ nation program The
CPU 21 opfispiagsstmenhebftotHeopiay of narpiant inmayabeod dac eavd tibonshdomirempement

program The U2l first displays a picture |like the one _shown in FI GURE
27 bon t eay cheedisppsedieoni spehayplas. Thiternatimely.e Piduig ddfesnaépmce 9r aps
to be 20 inspected d. | uated. Th i ct i ncl ' i nd 81- 86
arlranged Ahete O}d\ﬁéggﬁﬂl‘% F%gs g’@)ﬂl e.s éﬁﬁgurﬂgp‘g}?l@?Egtﬁ%l@o@agﬁo‘?ﬁ”{%ed to
select the_ar | I ch el C [

31a are dpspragwhtrail G d AREnbB.28c A ROBRTbAEI RS BlAPES BifordfRncd a1y
on the | Sfdpshil BE didiflayé bEERRGLIG detafed aber . Wien, for example, the

area nunber'ed e sefected, the cursor 23a is noved on the check
box 81 for theTlg afauyemment OPdtem anef the présdnt ipvehtiondiad acfumetise tios

clicked to mark the box wth a check, which indicates that the area "001"
has been de¢beoinedin Mot bhder trapsashauldape BGpested|and @yaluwatedally the
inspection and evaluation system 1 to provide the most efficient operation.
The determination is made, using the detailed data of the respective traps.
15 The management program includes a trap inspecting and evaluating
order determination program. The CPU 21 operates in the following
manner in accordance with the management program.

The CPU 21 first displays a picture like the one shown in FIGURE 27
on the screen of the display 23. This picture is used to select traps to be

20 inspected and evaluated. The picture includes six windows 81-86
arranged in two rows and three columns.

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

25 respective area numbers.

When, for example, the area numbered 001 is to be selected, the

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

30 be seiected instead.



0 8 AUG 2005 43 Above the upper left corner of the wi ndow 81, a g\@r WZ@@
81lc indicating that the windowis an area selection w ndow is drfspl

with a check box 81d disposed on its lgft. Wien the check box 81 is

mar ked, the selection of areas nmade in the window 81 is nmade effective.

The marking 5 of the box 81d is nade al so by noving the cursor 23a and
clicking the left button of the nouse. The check marks in the check boxes
81b and 81d, Abeve dhe bpperdeftecommercoi ¢he nwindoey il kadwboke'dragaidic Arrow

buttons 8le and 81f are disposed at the top and bottom ends of . the right
edge of tindicatisg Hetdbei win vnd@varB@r%rseéwtm.mg PWelsadisplayed ¥tha hin

LB%Y%”S"W@&&ME{éﬁéﬂ%ﬂééhepﬁs feft: °inBhdnk Gipor 8] & R ELofite ﬁL'mier

" 006" 81. b
81g i h aSeiseidh B argdt e in BB ARRGRET, 1somals SIBERYE o THE IREKRl L o
or dopnwejqhashdx1g 14! @pin@de' §|s%Cb§D|nh@ﬂnthfh% é@rrs@lrl23faa>anala:e’u§ngameh@ftal SO

used to scroll the display by noving the cursor 23a to the scrol box 81g

and dr aggiuti@nupf ehe davnse TheT g dtleek whadawirB2he rchdek bppes &”Idwvansl &,
application selection w ndow for selecting the application of traps to be
i nspect e¢tc. ¢an he ramcvuﬁﬂ/\/bsxllcmng the m@ske HoXessa@Aint raps are di spl ayed,

"' ey fj'n;g ]gfc o Akai bidons Gt aha BiioKe BHas af ebaebraie, Batibe) dds®
simer of R MRACHEGR 1 %%&gﬁaﬁﬁ'égﬁ"'@q@@'ﬁ%ﬁ{ 31, o Serol o HhE ek Lo
letteg i %ﬂ'ﬁﬁéﬁ'@eﬂlrﬁ}gog“&q eng b (dicthe g&@rm%é”"érﬂ@rfglesséa tiﬁé?rd@(.;:”akt em

shown in 't ndow simlar to the 25 correspondi one in the dow

81. For egy¥pdIl Gpwiardtdragswnaedd] Boathatthahgert df theadiephiyng.gysherarea main
pi pi ng system a heating piping system and a processing piping system
are to baumtzepe’tﬁ(lﬁd wtlhebklsbn&b@ureﬂﬁlydlsepnsaplpmrsthethegmnctgvﬂébf
"C-Dryer" "Heating" and "Process" are marked, To neke the

sel ectloﬁCE?r”‘é)@txl 849 ime sexolb ke exiandisn between the e ckITRwr Ruttons
moves upward or downward as the display is scrolled. The scroll box 81g

15  can be also used to scroll the display by moving the cursor 23a to the scroll
box 81g and dragging up or down.

The middle 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”

20  (for drying cylinders}), “Drip” (for main piping), “Heating" (for heating rooms),
“Process” (for processing piping} and “Tracer” (for measurement). Since
the configuration of the window 82 is similar to the window 81, no detailed
description is given, but the same letter is attached at the end of the
reference numeral “82" for an item shown in the window 82 similar to the

25 corresponding one in the window 81. For example, if traps used in a
cylinder drying piping system, a main piping system, a heating piping
system, and a processing piping system are to be inspected, check boxed

| 82b disposed on the right side of “C-Dryer”, “Drip”’, “Heating” and “Process”
are marked. To make the selection effective, the box 82d is marked with a

30 check mark.



08 AUG 2005 44 The wi ndow 83 is for steam pressures in the pipin re
traps to be inspected and evaluated are used. Indications are d?@ﬂ@ﬂ@dﬁ%
within the wndow 83, including, for gganple, "0-50" (pressure not |ess
than O psi but Iless than 50 psi), "50-150" (pressure not |ower than 50 psi
but I ower than 5 150 psi), "150-300" (pressure not |ower than 150 psi but

| ower than 300), "300-600" (pressure not |ower than 300 psi but |ower than
600f psi), and Theadiadowpd2ss dorstedans@oepsiresrinhihghpiping Svhere traps to be
configuration of the w ndow 83, too, is sim/|ar to that of fhe w ndow 81,
its detaiinspeelgsde angt pvaluated e gsedn, Ipdicatinss afe @'éPi%i%J AEN Bt e hed

;’i';] :[ahei epd. %f a,refere cel %rnumeratl " ,,fﬁ)r gi mr I arti es h Af a used
_ ]P piHRdoys B HElUH g K@ Br e e\ PSESPYISNBE JeFS HiRn Qe bo
S, or ) ol O ' j

Brde of 1ESETRaM B R o05 50 T HBESSEE: riotd oRRT MhaR AT et S RSO o
in the | omgy 85§W"'1§of3>60’¢ ek PRtileder dhahnes50 I5sivihitc hvigrasar 300,

i nspected an val uat ed have been used. The wi ndow 84 may contain displays

of, for €380MG0" {Preb8urd froimomssrotiian 306Gl pei bubrivkey, th'ah3624" péi)r @nd
thirteen nonths to twenty-four nonths),6 "25-36" ﬂfromtwenty,—five nont hs
to thirty>60Q" npressyre 08 760B pgif ebrhigher) y- SBLen themdeMiguEtiosy ©f - dieght

e i T T TR s G B

e N
tels P i -

10 5% LGB0 P =P AR, YL 8 68 h ek bR EgelcR KRR 2l (e

row is f@tefmi ?féésmr@rof fiom t@nes Bt beteps30® pat, ifospeahgde, laret fu $ewi ndow
85, displays, tor exanple, "MInportant" (nopst irrportant), "l nportant™
(rel ati véhgpeatpdr thetoheckGbozesl 83b onathe righixsidiean) 0-ahd “Slrdoheand

(i nmport ant Onalﬂﬁ}"i n wnter, for exanple). For inspecting the nost inportant -
traps, refl@@i yafien'ﬁéfk%dwt traps and 30 general traps, the check boxes 85b

on the right Srlhdeelecﬂm'c')g/{ \INW%VB%T i"n’the lower row is for the time periods during

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

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

25 The central window 85 in the lower row is for priority or importance of
traps to be inspected. In this window 85, displays, for example,
“M-Important” (most important), “Important” (reiatively important), “General”,

7' “Aux” (Auxiliary), and “Another” (important only in winter, for example).
For inspecting the most important traps, relatively important traps and

30 general traps, the check boxes 85b on the right side of "M-Important’,



0 8 AUG 2005 45 "I nportant” and "General" are marked. Since the
configuration of the display window 85 is simlar to that of t hef) Bi AY6W0ID
81, no nore description about it is ngde, but the sane letters are
attached to the end of the reference nuneral "85". 5 The rightnost w ndow
86 in the lower rowis for selecting trap types. The w ndow 86 may contain
di spl ays of, for exanple, "BUCKET" (bucket-type traps), "D SC' (disc-type
traps) “Hh%ﬂfant’flamt querai”apse ma‘r!TeERl\/[Sm(:eh&emmmﬂgwaﬁnoap@)‘ thend
"TEMP. ADJ." (tenperature-adjustable traﬁ .. For inspectin eval uati ng
bucket - t@epharyawmdwﬁ&twgﬁnlﬂah& that ahdhe heindeut ﬁtié‘-oaﬂ]%'g fiQﬁCéIPt tiodbs,

t he check boxes 86b in front k d
as shown. a%&eﬁeﬁ made.ndut; ﬁh%é@ﬂﬁugﬁgﬂ%n%ﬁe a??sqcﬁ@g lt?ll—ﬁ@neeagaﬁgx or
"Trap Ty edz» traps of any t bj ected t I t

the cont 1o EREETUREEI85% CLMRy W ndow 85 15 o milar to that of the on

Wi ndow 81, andrpd 'Pg;’rﬁﬁ'n%rs?cv“ﬂeo%%r[?ﬁQh@%We‘rl%'w)[B P@OS'éle'chngSter\'t?ﬁes but

the sane letters are attached to the end of the reference nunera

After selandi WM| raﬁi mascontdine dieplagst i ofe Vﬁond@wanﬁﬂleBG“BHCNﬂff’ton 87
identified as "Sel ect” disposed on the right-hand side edge of the screen

|bs presséhuﬁk{etﬁty\pen@rapﬁé c"lli)rlﬁ@r" pdacitppe hisapeyk 87LQAd" c(ﬂQﬂirWQet H&psd. | ef t
utton on_t T t CPU 21 d | ed d

Chel odi naTHERIBY Boermostatio febth ave “TEble ROUD” ierireadte 35@53@'%3 >
t t th t d 6. E [

'bute ['f;nsgi 408) oy EE TSI, e BV Bt bRt ﬁi@ﬂhﬁw MRS5S O
P Cy  SEHa ARri B4R WLER Ar8pUsed Neiditk apeRedlo86R0Nn_ FFent2fused

ying piplng, main pi p ng, heating piping and processing

pi pi ng SYBUGREM tDIBIE gh@ATHERMOUraret harleéd diesmowrer Howebheghiartheut
| ower than 300 pSI have been used for twelve nonths or |ess, and are

cl assifi eldhsatsat’bldoeb(an‘rnbertsmne thér ehatk \belxy fmmﬁﬂiramnTy'p &Sr is' avodii marked, | f a
button 88 identified as "Cancel" below the "Sel ect” button 87 is ?1
pressed itipseafl Ty thees eestbjasied de selectiva. cplhe 1cemigurationdio gnsy of

display window 86 is similar to that of the window 81, and, therefore, no
15  more description about it is given, but the same letters are attached to the
end of the reference numeral “86".

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

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

25 used in cylinder drying piping, main piping, heating piping and processing
piping systems with the steam pressure therein being zero or higher but
lower than 300 psi, have been used for twelve months or less, and are

| classified as “most important”, “relatively important” or “ordinary”.

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

30 pressed instead of the “Select” button 87, the CPU 21 ends the display of



46 08 AUG 2005 the picture of FIGURE 27. If a button 89 |abel ed as "None"
di sposed bel ow the "Cancel" button 88 is pressed, all the setti o ABRIL005
are cleared so that all the check markg in the check boxes disappear. If a
button 80 below the "None" button 89 is pressed, all the check boxes 81b,
82b, 83b, 5 84b, 85b and 86b are marked. After the searching by the CPU 21
I's conpleted, the CPU 21 changes the display to one |like the display shown
i n FI GUREh28picthies qfi EIGURE itc| utfea bhétonr 89 habdiedsas1Noreicidigzoseadool”,
of the traps to be insgect ed, and the area nunbers of the areas sel ected

]gt he ar _eabeimrr]fbﬁn;_ '1©T'mmi "bfuttgnlrt ﬁgEiia I;Uﬁ?ﬁéﬁ &l H)&hﬁﬁﬁf)gs WAt a5¢ £leatfd hed
or, usin . '

det r m 0 h&a%a@?ﬁe%eq%gw b116rM6s ctngk Boves: adppaps. Tha prtlelal
i nc t . d [ '

cach ot ndie Byt ing RABKR B 15 1sSFefohl B et hESE: B0 £ S658, 1
di spl gyegg4m gﬁawwrﬁ'%lm&??d“ap nunbers are arranged downward in an

i ncreasi ng or e snall est nunber being disposed uppernost. On the

left side of emftbr thepeatsting byt tie GP4h21risnduempRtied ofhe G LARdachangesi ch
that trap is disposed is displayed. Furthernore, on the left side of that
area nuntibe, displayxda one likeithg dismayhsiewneir E46MREBg28he Thipepisturtehat

ZdJ ow Euij%gﬁ'g%égiml ﬂzE@BE'meEa $avol pucthogs 900G 08 iEl reRiariRenons
escri be or .t he w ndow S ' F caeh Ll by S 0ES]

i nspect t”f‘n%oetqt ’mi a?r%?a ﬁ)ﬁ@ﬁtgr‘)foq‘h%%g%%'se{é%te#i @te gf‘%}i%@uﬁg%rr 23a
and 1o modbe hifte GRuPERTY eXanfbIPp Whn &ie sBafel (i s YTRE A0 s

the area gpirTIGRIREDY7 WhiTHe Bntufabf FICVREAS (deiskdaty desyiniiaeather apdarunber
of "00005" has been sel ected. Then, the cursor 23a is noved onto the

upper nostof onep&iaxf of the seRtad trapsut t ons 93-96 di spl ayed in the space
bet ween the w ndows 91 and 92,
The picture includes two display windows 91 and 92 arranged
horizontally adjacent to each other. The trap management numbers 91a of
15 the traps found are displayed in the window 91. The trap numbers are
arranged downward in an increasing order with the smaliest number being
disposed uppermost. On the left side of each trap number, the area
number 91b of the area in which that trap is disposed is displayed.
Furthermore, on the left side of that area number, an icon 91c having a
20 shape representing the type of that trap is displayed. The display in the
window 91 can be scrolled, using arrow buttons 91d and 91e and a scroll
box 91f, in a similar manner as described for the window 81 shown in
FIGURE 27.
If it is desired to inspect the trap having a trap number of “00005”
25 first, the cursor 23a is moved to the area number 91b on the left side of the
number “00005", and the mouse bufton is clicked. It causes the reversal
of the display of the area number, by which one can know that the trap
| having a trap number of “00005” has been selected.
Then, the cursor 23a is moved onto the uppermost one 93 of four

30 arrow buttons 93-96 displayed in the space between the windows 91 and 92,



0 8 AUG 2005 47 and the button 93, which is directed rightward, .i s pressed
or clicked, using the nouse, as shown in FIGURE 29. This causeg & Hdi& Qﬂﬁﬁ
number "00005", the associated area nyyber "001", and the associated icon
to be noved fromthe left window 91 to the right wi ndow 92. At the sane
time, in the 5 wi ndow 91, Iarger trap nunbers 91a whi ch have been displ ayed
bel ow the noved trap nunber "00005", and their associated area nunber 91b
and i cormdffee @luetos]h%x wﬂnmtpmrddrecasd irighitwarédisopressed oowlSkadi F:ISFFI%URE
29. The indication "Selected Traps 1" above the w ndow 92 |n%| ca

the nunbdhednousepss sélos HUF||@U&Ee2910 Trihlé t‘s%uﬁésptf@c&’@ﬁ M¢MPST ¢ hﬁ@g ed for

|

e ARG RS 12 B D B B et
i spla

| coP\s gl cﬁ'ﬂgt\ﬁgi @‘% g{}ﬁabwa@f Eg"f‘ﬁgﬁ ngé\ﬁngé@teg%aﬁﬁﬁaﬁfyggﬁfesh?ﬁé? ANthd heir

sel ecsed @ggg-sgigfaﬁ@% ?a?qduﬁﬁe&eb¢atwﬁlchr RBfe Hoeh dnsipﬂayedst)eiowplrmyed as

"Sel ecte is now enpty. When the nunber of trap

nurbers Qdevedirteap murhbes “90008Nd andotimeir Hssosiated baez meabend/dd dntt o t he
di spl ay wi ndow 92 becomes so large that all of them cannot be di 88| ayed in
t he screéeonbldcare mﬁedr@w@ st Iﬂﬂdmtadvlw anaafdow&ﬂrh/m GUREZ%and a

ol B S R b R B A T
as shown iM (o] croll
box 92c, he dIS b ward or d d. On th th

hand, Wné %é) "%ﬁaeﬁre%%%?e'gsé\f‘id/ ;Jg scroIIr tg\é\n\é\?;pl ay in '?hg we:]dow
91, ﬁﬁ'e a”OW ts3ve 3%90@%4{1%“9%?9&1@9 fd?eaﬁcthget%rﬁﬁ?hlﬁéftr(ﬁﬁ qRBfHecal |y

di sappear fromthe scr not shown I n In"FIGURE 30, if it

i's desirgfinewchanaethet dgsieed@rdef ofringpgstiemt wafcH hesdltspn rudispiay ias t he
w ndow 92, the cursor 23a is noved to the area nunber 91b for the trap

nunber 9]aa(equltfmij iim &fpl GWREbB0 movladtheTdésplayheindagw Bt thom teap tenbeisse i s

clicked, which reverses 30 the display of the area nunber, 9 ter that
ei t her 09d aof themie arpaangmbers 91b Igndythelr icons 91c are lspllayed A}f)elng

arranged vertically downward in the selected order. The number of
15 selected traps, e.g. “18", is displayed as “Selected Traps 18". The window
91 is now empty.

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

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

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

Although not shown in detail in FIGURE 30, if it is desired to change
the order of arrangement of the trap numbers in the window 92, the cursor

7' 23a is moved to the area number 91b for the trap number 91a of the trap to
be moved. Then, the left button on the mouse is clicked, which reverses

30 the display of the area number 91b. After that either one of the upward



0 8 AUG 2005 48 and downward oriented arrow buttons 97 and 98 is pressed,
whi ch causes the selected trap nanagenent nunber 9la to nove uﬁ%@rﬂugrzmm
downward. In this way, the order of thg selected traps and, hence, the
order of inspection of the selected traps can be changed. 5 For renoving
any of the traps in the window 92, the cursor 23a is noved to the area .
nunber in front of the trap nunber of the trap to be renoved. Then, the

| eft but tayd downiweardoosenies! arriowk dditonsi 8h aredi§8sist peessesly ewkigh odusease

di splay of the area nunber. After that, the button 94 with a  leftward

ori ent ed therseleoted trap spanagament nHebercdladonmone: HpWarhiwdowiwasdand 92

' d. Thi

fom e I 411 Halne " Qudar OB csalelehuiraes 9t dnce cha el b are
nmoved bagk_ in i _ | : .
(e i o ddneitfod oFite SRIRUURIR R ag BBnaed " 2 Whiow 81 shouid be
movedsi nt o th%gﬁeﬂpﬁwﬁ%&?ﬂ?% Yfad linheo Wifdow A9Aethd hapsenesayjsone, a

button 95 with nted arrows displayed in the area between

t_he W ndonsyél toathd %easmmeased, froht o1 theusesp alumbdreoflithpl trap ta biehe
wi ndow 91 to be nobved into the window 92 at once. If it is desired that

T ppn i e s oty e
ggew_r te;\aﬁﬁ&??a{hg)ffif;?tqjgzyg?%tif'teb?b%a DA ‘ teaffg%%[w_e hecbéﬂﬁﬁr\??gd",”“é ut t on
i ndow o3ettER] Eiedied Sy i T RE s e RiER bR Al S15¢ s
wner Sy 1SS 8 FrEFsEGe L dyS cauRRs e naRRREMRA b Oeo BRI ER 10 at i on
system 1 gesredpd @adrifiad theflid iRUhBoRind@wORhits Gareeehimber @iesard its itohead of

the button 99, the CPU 21 stops the inspection order determ nation. 30
W th the Sdcraegmovet sdukwinto theldbRES @indovwd 928, Bhist thens@ectioniof the
desired trap is cancelled.

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

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

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

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

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

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

| instead of the button 99, the CPU 21 stops the inspection order
determination.

30 With the arrangement shown in FIGURES 27 and 28, a button 80 with



08 AUG 2005 49 an indication of "AIl" shown in FIGURE 27 may be pressed to
select (i.e. search) all the detailed data. After that, desired @r@ Sqjezly i
be selected fromthem using the displggy shown in FI GURE 28. The operation
of the CPU 21 of the managenent system2 to 5 determine the order of trap

I nspection can be expressed in the formof the flow chart shown in Fl GURE
31. First, various conditions for searching for traps to be selected are
det er ni neah llmdlbhaonamméAll‘dehownbad RMGIURE 2 e meaie et pres saugRio 2selest éipeS2) .
Then, the "Select” button 87 is pressed to make the CPU 21 sear Qq det ai | ed

gota

10 data (ﬁfeatrﬁbb§|bl!ﬂﬂecﬂetﬁﬂﬁdddﬁbﬂ st&r‘ff@d {hat; KEesiRgito0pe84088 cBR of t he

Wth o {HoUR AR, COANTE eranrabs R EAG UREREET or Coxample. Upon_ o ooC
t f h ]

P01 extract B4 naPRERRIT &1 dho REEPe P oD, e afEnddemBnll Shstem' jdl 1€

the Cguziijeltéhﬁ&‘éstdé orrnﬁ'ﬁr 6\"‘??}4&&% Bni Baf RNbxBfeddel MESF@IGrm 'Arhe’ i n

FI GUR mar ke rk (Step S204 If the box 80d is

mar ked (ifljggv chh& svewmenin IRGURE 31t he CPU 21 ext racts fromthe detailed
data of all the traps extracted in Step S202, the data I ncl udi ncT; t he
mar ked area nufibst; (Erialis soagiibns fehsearehingefasciraps (4 Meoseleciedtalis 20

Tt T8 oMRISHREEG WelherBaR N6 CS DU A BLorNEe 10T (WREL | {OBP ShE
oSS LR 0 "eTE BURHL B JS5Bs R Rl LTy B0 21 Se PR, e
o s ald SRR eyt bt i Sy 94 Adrangess e S
S St el M 00 SohCabe e bt
S208 t hatactbedarvecithox fl@dchart st it &IGURES i32Anand rﬁrﬂge‘dr(axamplehe
ansver s N9, Upt;c?ne rggggﬁlosnklogsthgt SPesSé?nlg cgfothset e8e[ect" button 87 in Step
$200, the CPU 21 extracts the detailed data of all the traps (Step 5202).
15 Next, the CPU 21 checks if the check box 81d in front of the message
“Area” in FIGURE 27 is marked with a check mark (Step S204). If the box
80d is marked (i.e. the answer is YES), the CPU 21 extracts, from the
detailed data of all the traps extracted in Step S$202, the data including the
marked area number(s) displayed in the area selection window 81 (Step
20 S206). The extracted data are now to be searched in the following step.
If it is found that the check box 81d for “Area” is not marked (i.e. the
answer is NO), the CPU 21 skips Step S206 to Step S208.
In Step S208, the CPU 21 checks if the check box 82d for
“Application” above the box 82 in FIGURE 27 is marked with a check. If it
25 s, i.e. if the answer is YES, the" CPU 21 extracts from the data from Step
S206 or the data from Step 8204 the data of traps of which the
application(s) is marked in the appllcatmn window 82 are extracted (Step
7' $210). If it is found in Step S208 that :t:’he check box 82d for “Applicafion”
is not marked (i.e. the answer is NO), thfe CPU 21 skips Step S210 to Step

30 212,



0 8 AUG 2005, 50 In Step S212, the CPU 21 checks if the check box 83d for .
"Pressure” shown above the box 83 in FIGURE 27 is marked. If it 08 alGe2005
if the answer is YES), the CPU 21 extmgacts fromthe data from Step S210 or
the data from Step S208, the data of traps which are used in piping
systens 5 having a steam pressure(s) marked in the pressure wi ndow 83 shown
in FIGURE 27 (Step S214). The extracted data is now subject to the
processing in |8 8pem32d2, ithe tGlRUctckeblx i3Bwe bbeabeMB&i@cﬂor tReescRrR 21
skips Step S214 to Step S216. In St eB S216, .the CPU 21 checks, if fhe check
box 84d fahownvsahayeothe 100X0sE iabbIGURRe 24 heiowasked.n H dure G2 § the ked

with a check. If 0X | rked (i.e. if the an rok ES),. .t he
CPU 21 ex@l1SHafs!s %Eg% EIF% g‘%ﬂtﬁ@&i’rﬁ@? eftPf@zti‘E dala ﬁé’”@jmpfﬁ?ﬁﬁfeﬂ‘eszlz,
t he data pf; .t S ' S L 0¥l ded.|

wi ndow 84’%&%@9185% %?qyaﬁ%e%%ﬁ%ccﬁ @ggg %gkihgg'ﬁ%ﬁfsr?gr @ew':ﬁ.@esy%}ﬁ}eﬁ%nsmr
S (Y pToX i e 0 i t CPU
21 ﬁcks@#ﬁ%e%éﬁgﬁkaﬁ%igugg?)f glréglé’?i @r Fitﬁyqﬂeigg%l y;gg%gsggﬁﬁvemwmﬁdow
85 in Fl GYUBERE RF 18tkedS214).t heTHmwoxedbacted datakisd,nawesubfect heo athewer to
the question in Step S220 is YES, the CPU 21 extracts, fromthe data from
Step S21@rocessingdat Stefr S8t epf sheasheackeberaBadois wet maiked nthe & brdlority
marked in_the_ w n%(%lv)( 85 éSt eg ? 22). If, on the other hand, the check box
85d is nékipfmPker S@14eto Pter Re18nswer is NO), the CPU skips Step S222 to

Typer i spt aydl SRR R HF e, 85 PAERY Lpbe SYRE RN AR Al MRl s
S20a'9s VEE AR e G B L FROURE TCI SRR IS BT o 1R, P

data frompoRt ey ?@%arkb@{ﬂ@t ¥ tfe hhewer o YES), theCRYHIE( ektrapt efdomnthiehe
w ndow 86 (Step S226). Then, the CPU 21 ends the data searching step $4

(FI GURE data faymt 8tepiS2dd bardbe ddtai froms SteprB212 trepatz2d traps whish30
check bo}éaggdbégn ?Jgtedr?%rr ktierﬁle (piérieddst rmear?gg\?ﬁrthieswm%)o’w tBQE(S?;g §211 BS)k.i pff Step
the check box 84d is not marked (i.e. the answer is NO), the CPU 21 skips
15 Step 5218 to Step 5220.
In Step $220, the CPU 21 checks if the check box 85d for “Priority”
displayed above the window 85 in FIGURE 27 is marked. |f the box 85d is
marked, i.e. if the answer to the question in Step S220 is YES, the CPU 21
extracts, from the data from Step S218 or the data from Step S216, the data
20  of traps having priority marked in the window 85 (Step $222). If, on the
other hand, the check box 85d is not marked (i.e. if the answer is NO), the
CPU skips Step 5222 to Step S224.
In Step S224, the CPU 21 checks if the check box 86d for "Trap
Type" displayed above the window 86 in FIGURE 27 is marked with a check
25 mark. |If the box 86d is marked (i.e. if the answer to the question in Step
$224 is YES), the CPU 21 extracts, from the data from Step $222 or the
data from Step 220, the data of traps.of the trap type(s) marked in the
| window 86 {Step S226). Then, the CPU 21 ends the data searching step
S4 (FIGURE 31). On the other hand, if it is found in Step $224 that the

30 check box 86d is not marked (i.e. the answer is NO), the CPU 21 skips Step



0 8 AUG 2005 51 S226 and ends the searching step S4. Then, the CPU 21

di spl ays the result of the search nade in Step S4 in the form ad] §haws DS
FIGURE 28 (Step S6). The data displayedqi nclude the trap managenent :
nunbers 91a, the area nunbers 91b and the icons 91c 5 of the traps of which
detail ed data have been extracted in accordance with flow chart shown in
FI GURES 32A and 32B. The extracted data are re-arranged in the manner as

descri bed3248 bndefratsetheesearchigBED 38.and 30 (Step S8), and the
re-arranged data are stored in the nmenory 24 (Step S10) to end_the

managenent pr obhem thes 6 b 1t ﬂ@Pﬂﬂ)tﬁ/vtftmée$112|¢)fO rheurgarchomage iR 8&RISHy t o
above- dederhBdar s homd b SUREERISIE sem The Sirth shSRRYRd kPR o
speci 1 caipyPab ARSI AORPRYS BTF tné B MU S0k B YDy 91610
manags menj tﬁg?g%ﬁ:&ﬁﬁ%g%@ﬂe@l@ﬁtﬁ&@rﬂe%ni ExGaBRRF it @ckerddive wlgg L

I nspecti on an em e cable 3, as shown in FIGJ

Then, thé|gynsgrat i siowndire RIGUWRESN 3stamd BB cdid texdredetiodata canevi ng
data fromthe nmanagenent system 2 in a manner not described in detail. 20
After thae-ardanged s$nttharmsaenerasfdenaritredd withatpferencejetd@URES 2hand

i nspectiogn and e rap, j nspection o [

uation system 1. - th
L opedt | A0 P kBl vana e enarmnoBe N alanat 8ol (e M ePoreatsl Stehe

unber s, ) ter BRI eD TR oo Rorp R bHEFo Hn a8 Hak Kl 3, FRAVEE™"

[ nspegt [ Q order is transferred to the inspection and evaluation system1,
t he engagenent system 2 is separated fromthe inspection and eval uation

system 1 by reygnorithg h® CEE episseftt eivértidn, thee tragpésspeautiendorder
evaluation of traps are initiated with the inspection and eval uation
syst em 1de8&rnfih€dRE t88 ahowesdasétibed amarneron theemapagament syfsteme? CBRD 13 of

the be transferred to the inspection and evaluation system 1 and checked on
the system 1.

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

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

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

| the inspection and evaluation of traps are initiated with the inspection and
evaluation system 1. _

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



0 8 AUG 2005 52 inspection and evaluation system 1. The program ghown in
FIGURE 33 is stored in the control programregion 163 in the r)AUEGQBﬂS
the inspection and evaluation system Koas part of the control program -
First, the CPU 13 displays, on the display 17, the area and 5 nmanagenent
nunbers of the first one of the traps transmtted in the order determ ned
I n the managenent system 2, in the formas shown in FIGURE 5 (St S302) .
Speci fi cahbpectien tamds e valoatiohosyshesd 1by The paogwrnm’man mflGé}REta%ei& rap

managenent nunber 172 with a hyphen, di sposed, bet ween t nunbers 171 and
172, are SIPEH Hy e icantned nuggeamrrswon ﬂggHE thevis i U ot dhe fases By,

Ietters nd the trap nodel re dis Iayed The CPU 13
calls th@%ﬁ@l”&l"o S YR{ed q‘sopaﬁtffgakgg nivgcprtolgé% nmodel  nane 173 from
the trap data IR S3 Jh peiat the
probe | agai ns[fs#?mtsur e;c‘bg 513 tdhgglﬁgtsjblé\)g 0 © ﬁi%'p ?Vr]st? tet;h%p not

to besi nspgrigemehp nuies&iYof Md ifRse oheof ﬂ’ﬁ@@ﬁépsoﬂa%@%ﬂtédematheﬂblr@@r (St ep
5306). In case of the exanple shown in FIGU the trap to be inspected

first is deteemimedein ﬂmedhﬁglemeﬂtasyeﬂemaﬁ,ageﬁmwfornmualsbs?rowmmm(FHGLEFhEi 8s
used in an area havi ng an area nunmber "001". \Wether or not the |nspect|on
1%

and eval {&teprBHi2)al | Spaeificalys [efters fNQl "SIFQ;IHJW%d dWeUIk%difest Tél;!)mQSC)é) :

t he answer tﬁ t he question rreans hat

her o™ ¢t fhet o Hanag coent swaBeed 72 waR phypael; dispad et Tkt WERate, ot or

nshect e We BT BAREG ! AaEre 8h8ﬁ%ﬁ%@aﬁébPWM‘eS‘Fﬁﬁ%@ﬁ?h B e Cru

13 r%urfiﬁetoqsﬁgﬁ lnet‘%f&é v ®9FLF° A tEnZé ﬂ@.p%eubﬂﬁamemﬁs%@e%sgmaty@aough St ep

S308 I's repeate al | selected traps are inspected and

eval uated. Wherh@lJP 0113 balls ¢hecloerklatiansddtave fbeghe idisplayeddrapdnodel
evaluated, i.e. if the answer to the question in Step, S308 is YES, the

EZPU 13 dlmaéﬂé’S fromedbadear riata sstoow) in rﬂlGiélREn@ taiap '$304) heTheap@nhave
een inspecte and eval uated, on the displ ep S312 Then,. the
oper at i 0PPeBatar| Urgesr thee@robe F @QR@@St@néﬁaf%C f(she FFTOUS'”& e first

trap {not shown) to be inspected, to thereby initiate the inspection and
15  evaluation (Step S306). In case of the example shown in FIGURE 5, the
trap to be inspected first is of a model name “JKL", has a management
number “00005” and is used in an area having an area number “001",
Whether or not the inspection and evaluation of all the traps are
finished is checked (Step S308). If the answer to the question made in
20 Step S308 is NO, which means that there is another trap to be inspected,
the CPU 13 displays the area number 171, the trap management number
172 and the model name of the trap to be inspected and evaluated next, on
the display 17 (Step $310}. Then, the CPU 13 returns to Step S304. The
processing provided in Step S304 through Step S308 is repeated until all of
25 the selected traps are inspected and evaluated.
When all of the selected traps have been inspected and evaluated,
i.e. if the answer to the question in Step S308 is YES, the CPU 13 displays
" a message (not shown) indicating that all the traps have been inspected
and evaluated, on the display 17 (Step S312). Then, the operation
30 illustrated in FIGURE 33 ends.



0 8 AUG 2005 53 As descri bed above, according to the invention, only
desired ones of a nunber of traps used in a plant can be selectdﬁﬂa@@g 200
arranged in a desired order for inspegfion. Thus, efficient inspectlon-ané
eval uation of traps can be realized. In the inspection and eval uation
system 1, each tinme a trap is inspected and eval uated, the area nunber

171, the trap managenent nunber 172 and the nodel nanme 173 of the next
trap to be inspedesdribed ablowpl ayeatding théheiispéntjod,7onfhdesiretieongseoht or
can easily know which trap should be inspected next. At the sanme tine, the
correl at inutded af traps usedHe aipkantsanbersglectedaand mitangad in adesitad use

I n inspecting_and evaluatin that, trap. In ather rds, .,therg.is no need
for the GEUPRIGH MSPECHRa. anyhuspekicihomspechiah and PraGatiod PEHEPsden
correl atibon ‘%32 . In the above, six conditions have been described as
bases for’® § I'ng for traps to be inspected. They are the area nunber,

the g5 applicgtitgg ﬂfstp‘ﬁ%ﬁoﬂf dnldaRYaldifo L SATRRAF SSSHReh iR td MRapeld od

traps have been used, e priority or 1 nportance of traps, and trap types.

But the jgopsidtedonsdnesd|ngtiedbetie niread nuenidrosiF 10i sieaistragd abenvagenrent
exanple, a trap nodel name, a manufacturer, a level (height) at which
traps ar eumbepdg@dandhepeodel ngmeoididt dothemexhdranp Eﬁorh};e dpspegteingneudi ng

ol ALY, e EEAT b
e e L D
1ROk High et 058, 9'al A RIfOREL Ac0ge i£nh ot AR VAR o

re-arrangggEftapdf ARiAhERWdIdsd9REre ditrkledaldrythan opleeattasics take dnyr
exanpl e, positional relationship anong the traps as shown in Fl GURE 21.

For exanppecidlrsipps ey chkingr thengeirealitorretatoed Hatd B.accordance with the
di stance fromlah?hgnégggg,e sti>(<) gondg)i?ioﬁgrthgggl ggeﬁl %gtsé:ribed as bases for
searching for traps to be inspected. They are the area number, the

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

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

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

25 In the described example, the order of extracted traps to be
inspected is changed manually, but the re-arrangement of data may be done
automatically on the basis of, for example, positional relationship among

| the traps as shown in FIGURE 21. For example, traps may be arranged
automatically in accordance with the distance from the entrance to a

30 particular plant.



54 08 AUG 1,15 In the above-described exanple, the trap to be inspected is

di splayed on the display 17, but it nmay be output in the form of Egu%@p 2795
For exanple, the trap to be inspected gy be announced through a WU LB
| oudspeaker disposed in association with the inspection and eval uation
system1l. 5 The CPU 13 and 21 of the inspection and eval uation system 1 and
t he managenent system 2 have been described to operate in the nanners as
represent ed byln hige fabowe edesdrih eshexampte, RheURES (8 b eaimspatied indispdayed| y.
However, they can be operated in different manners only the sanme effects
can be obmit%edilsal@yl et ideray bgeouipuinipitbe Tona ek A br eSQI@XaMPlENe

i nt i f t I, det i i ndi tl by det ti t t

of he_surealiabdp hadisiraeh mag e AaRowTead tiguahes 104 dhaaker GERSEEL oy
i Y ] . Ly 4i nput th h th

et o ont ) aettiafioh wRLS i sho BRI YR T asur o6 can

provi ge nore e#ﬁgtcpuaﬁs.lén@vzﬁi lé?tt'h@”ints,*fb%tildﬁi@@d@lﬁﬁlﬂ@ﬁéh%ﬁfﬁémi pegh@t eam

pressures. Further, if high exactness is not required in evaluation, only

neasur enethiesmah agehiaiti ontemmiyhdee beed desaitddiddiomerateis the manpets ng
the anount of steam | eakage. The present invention has been described by
means of agstepreseoted i hgpthe i Agwanchaisl abewng iand |@HREEng st @agn B8 aps,

but the present, 20 invention may be, equal l pplj.ed tq systens for, other
traps, sd@ﬁpggtlaewtrgaweaﬁa ey Q&%B§.°W@¥‘ﬁ‘£ﬂ$ 4Iﬁ@redﬁe@éﬁﬂerw@ﬁﬂ% Ry
be applied to tens for inspecting and eval uati ng and managi ng ot her
devi ces, ERH eiéﬁ@g'a\r)ege QHL"“?'Eﬁary machi nes. The managenent system 2 need

not [y a persgnﬂ]hecmeﬁs%d e%ﬁnrp'cjb,et s'f'@é/mﬁ?re%@ﬂ?é INEhEInRS i &eé”tr??ﬁieﬁ?

system Thoug e I'nspection a eval uation system 1 and the manag
system 2 jbaystePReied eadire Sipgd b@sd@ﬁgﬁiglgzﬂufgi%ﬁageﬁmfr@rﬁ, theusutfaey ofethedoe

Integrated in a single system 55
housing of that trap. However, if the exact steam pressure in the trap can
be known, it may be manually input through the data entry section or keys
18. The use of exact steam pressures can provide more exact trap
15 evaluation than using indirectly obtained steam pressures. Further, if high
exactness is not required in evaluation, only measurements of vibrations
may be used in evaluating traps or computing the amount of steam leakage.
The present invention has been described by means of systems for
inspecting and evaluating and managing steam traps, but the present
20 invention may be equally applied to systems for other traps, such as air
traps and gas traps. Further, the present invention may be applied to
systems for inspecting and evaluating and managing other devices, such as
valves and rotary machines.
The management system 2 need not be a personal computer, but it
25 may be constructed as a dedicated system.
Though the inspection and evaluation system 1 and the management
system 2 have been described as being.separate systems, but they may be

integrated in a single system.



| ' | PMENT MANAGEMENT SYSTE
MENT | NSPECTI ON- AND EVALUATI ON SYSTEM  EQU
,E(I\%E;I CP:OVPUTER- READABLE RECCRD MEDI UM W TH EQS8EPNVENT MANAC;EI\/EI\FI‘ Pd ol e(:2[][]5
STORED THEREIN 5 1 An equi pnent management system conprising: a de aed

data nmenory section having stored therein detailed data 1o for a plu y

[ [ [ [ [ for the
[ f ' equi p ek etail ed data including indexes _
P eshect 1 ve dovicag: oo ANy S TN BB e T OB NB R VAL AR SYSrEpSet ti ng

i i etrieving detailed data for a
devi co to be inspected and YOl UEMANAGERENT SYSTeM ADsect | on
i evi [ ' ’ | ~ t one of data
et ri oval “cond ti ons o ah R A AR R O Bne o T gvBET e el of < e
retrieval condit ; . : . _ ast e |
T g s lt'ednd?z)?’ re arggﬁmgn@eFﬁ@%@ﬁgﬂggﬁ}*gggmet rieved by
the datadretreval i - tion outputting at |least
the datadretrieval section; the data output sec _ e
di ng the indexes. 2. e
t of the re-arranged detailed data, inclu .
ggLi pment managenent system according to Claim1 wherein 25 the equi pnent

i pi [ ' [ types di sposed
[ ste and the devices are traps of different
Lﬁeapﬁbﬁhggsigtenr]S. A conput er-readabl e record nmedi um havi ng recorded

i i i i by a conputer
i t ranagenent program which is execut gd (
;g(rarg:)nngﬂagfﬂ; gngﬁ&qéﬂ‘wgngﬁaa%&la@@t $Ystemmy meidipgent ; the equi pnent 1

Jecri oval condfon SeITh LR g SR s oo iecdts
;gﬂ: gxam cdadia imdordlity gfedevieys merARiPihGHAA2 the" 1 AA8Y §&4 ?nc?&ding
: indexes for the respective devices:
a data retrieval condition setling section for setting at least one
data retrieval condition for retrieving detailed data for a device to be

inspected and evaluated: ‘

15 a data retrieving section retrieving detailed data of a devige

meeting at least one of data retrieval conditions;

a data output section outputting at least part of the retrieved
detailed data, the part including the index; and

a data re-arranging section for re-arranging the detailed data
20 retrieved by the data retrieval section;-

the data output section outputting at least part of the re-arranged
detailed data, including the indexes.

2. The equipment management system according to Claim 1 wherein
25 the equipment is a piping system, and the devices are traps of different

types disposed the piping system.

3. A computer-readable record medium having recorded therein an
equipment management program which is executed by a computer for

30 managing a plurality of devices forming equipment; the equipment



i nspected and evaluated; 5 a data retrieving sequence for-retri q}/ian%UG 2005
detailed data of a device neeting at |eastsgone of data retrieva
conditions; and a data outputting sequence for outputting at |east part of
the retrieved detailed data, the part including the index; and.a data
re-arrangi ng sequence for re-arranging the detailed data 1o retrieved in
the data rgDANBYEMGNE PERFABEEALSHRY gbﬁaoﬂmutﬁjttt)léﬁf@w@uence outputting at

| east part of the arran d detailed data i ncl udi ng the i ndexes. 4. An
equi pnent rranagen%rf[aeiﬁﬁtel%% oq'Pd‘fdl'té(?%ée tig §?8|¢'P'ﬂ@ it apitsg ébf%laf’rto@n%t

ndexes. fortd o s CEaL o TTHed L Stk yinon QB Eals (R BabaVice: ¥ dva

condition f,ﬂg é@[teialﬁyd gg |‘3§F@d led data for a device to be i nspected and
eval uat ed,; r| evi ng ? ed data of a device neeting at |east one of

data 2@ VEt “ eva cFaQBdr'etthé’ﬂﬁg é@ﬁ%@%%b'f@gd‘@hlé\ﬁﬁl@tde@@ﬂéd Afath NG & &fdvi

detailed data, the part incliding the in re=arrangli ng the detai ed

data retri avedtiby at heasladree vedataaediievaeondiinsaadd25 outputting at |east
part of the re-arranged detailed data including the indexes. 5. An

equi pment nmanagengndateettidpuitiog ranaenery fequowipetting iaicleatitngas mfutied ity
| east one data retrieval condition

of devices n 30 setting, at
for retri e\fiegféjen@eéi aﬁagl@dz‘?@? gegpAbinglpdnadthednfier #Mevi ce to be i nspect ed
and eval uated; retrj ed data of . a device nee ast, one of
data retrieval corit onelRindieiRad 1 RaboHERe NGt e failefl st
detail ¢ dabieViPiPd dB@ Mrieving sequence;

the data outputting sequence outputting at least part of the

re-arranged detailed data including the indexes.

4, An equipment management method comprising:'
15 storing detailed data for a plurality of devices forming equipment,
the detailed data including indexes for the respective devices; |
setting at least one data retrieval condition for retrieving detailed
data for a device to be inspected and evaluated; |
retrieving detailed data of a device meeting at least one of data
20  retrieval conditions;
outputting at least part of the retrieved detailed data, the part
including the index;

re-arranging the detalled data retrieved by the data retrieval

section; and

25 outputting at least part of the re-arranged detailed data including
the indexes.
5. An equipment management method for managing equipment

including a plurality of devices, comprising:

30 setting at least one data retrieval condition for retrieving detailed




5 including.an index; re-arranging the detailed data retrieved in the data

retrieving sequence; and outputting at leaggt part of the re-arrdhgeguG 200

detailed data including the indexes. 10 3 58 08 AUG 2005 EQUI PVENT g

| NSPECTI ON AND EVALUATI ON SYSTEM  EQUI PMENT MANAGEMENT SYSTEM AND

COVPUTER- READABLE RECORD NMEDI UM W TH EQUI PMENT  MANAGEMENT PROGRAM STORED

THEREI N 5 Agrincr daviceder perimpactepaatiavgluatadeval uati ng system can be

used to inspect and eval %tﬁ atiap1traps by detecting a | evel of

vi brations of eadBURYIRY é& 8Hadt patas af rde vicenpeedingr 8t deasthennookidagaof

t hat trap. ; vibration level and tenperature are used to
(EBKEFbERIRGps

det er m ne steam is leaking through that trap and to what

The i nspect i on- and T Aynp Aeas EoR R Ing PARAETE Py PAlA InS A Bl °

receives imenedihyoh helegtata of the traps fromthe inspection and eval uation |
system The nanagenent system anal yzes the received inspection data for

conputing the nueberamfingetiest iyilodanita t Farieati oipfthdeleea i vétrte\ang to
the entire traps, trée | oss caused by steam | eakage, etc.
sequence; an

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