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i nvention relates to an equi pnent inspection and eval uati on system for

I nspecting and eval uati constituent devices of equigrrent, e.g. Steam

traps forning paE%J|BN£ﬁEi|HiSFtE@§@HyﬁM@ BV ALLATION YBQ'E?A],ui ]E)ment. 10

Such equiprent on ¢ BUICBIENT ARBRENERS, SRR T AEL T ng eval vati o0 Qi
. . o . : t and.

nparti cu ar CONPOTERIR AT PEHE C SRR RE AT I TS U P UBRRY o1 * s

BACKGROUND OF THE | WENN@WI\?F %‘%F@W 'S%@?Eﬁ]ulﬁgﬁﬁ'ﬁ val ve whi ch

automatical ly drains and tenoves condensate St e nes of
steagrutilizing equipment of a plant without permtting steamto escape
fromthe lines. If any one of such steamtraps fails to operate normally,

for exanple, when sham | eak§|2DDtOF Uih INNVENSTIENN trap or the val ve becomnes
i noperative, the efficiency of the plant decreases and, in sone cases, the
entire plant tbiseénventien frehatesoto an equipmieet einspectionpantdaavakuation )
periodical ly inspect and evaluate individual steamtraps to maintain the

st eam utqylsit%’?’n{éréaﬁpﬁﬂté'ﬂﬂ andneyldating constiswent: devigenpfeeguipmant, engl udes a

2 9° ety Rt IAT AP B PR T O, o S SeiTeeic
ot oot e B RT, Al 88 R G RkHEEE, PanBbORRYt cSReAT I or
i ndi vi dypanagiegmsuchpsqgipmdimt ba GrntRlid Yomeaaead RfokhatioRPRIcA4MG States
of the individual steam
evaluation of the equipment made by such equipment inspection and
evaluation system, and, in particular, to such equipment mahagement
s:ystem using a computer.
15 BACKGROUND OF THE INVENTION
A steam trap is an autométic valve which automatically drains and
removes condensate from steam lines of steam-utilizing equiprhent 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 irap dr the valve becomes inoperative,- the efficiency of
the plant decreases and, in some cases, the entire plant comes to
malfunction. It is, therefore, important to periodically inspect and evaluate
individual steam trabs 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, a great cost. Furthermore, in order fo make the inspection,
evaluation and maintenance of steam traps reliable, information of the
equipment including the results of the evaluation of individual steam traps
should be centrally managed so that operating states of the individual steam

30 traps as parts of the entire equipment can be grasped.



30 traps as parts of the entire equi pnent can be grasped. 20 EE,Q
Accordingly, an object of the present invention is to provide a ‘ecﬁmu#
i nspection and eval uati on system which can efficiently inspect and eval uate
i ndi vi dual devices form.ng parts of equipnent, e.g, steamtraps of

steamutili zi &g g%i prent. 5 Anot her object of the present inventionis to
provi de an eqMGERENNIHaNABeRBIRC soEttbm whesentcinvendldratibytarproaide carent |y

reoutts BnoRURChsQReHancahy ealatien o Hhibe man Ribdenipnnapec -
ul'ts e BieEy ffbeienHpring
o ovi ae. 319 8431 FF%q THb A Gy Vb 10Ut Rart BT aRLGRENL Dioateamdtansa

therei n §pstdss®- i 4 conput eri zed equi pnrent nanagenent system
SUMVARY COF THE Iwéwaﬁm%@di ng to the present invention, an equi pnent

i nspection andnevsruabledt &y st ' Qﬁpﬁﬁ i d j b AL v dual
devices formng 15 theJ equi pnen[ﬂriéﬁ%'?ﬂu es awn%?bnqge@\r@aésjg%:dt ?gHWﬂb ich a

pl ural i t paatgenmsm ctyistemdehéchp canessdiabdy %@@ugﬁnﬁénﬂ?rmﬁﬁﬁg@ﬁﬁmmﬂﬁi@_

obt ai ned by inspecting respective ones of a plurality of devices formng
equi pmen@b@liteingtivideal drvices;se.gm steanmudrapsal inoluaingueisultar yf epahraticrect i on.
A sequence ,storage control section receives at |east one externally applied
20 seque'??@gesqyop‘%@gsc‘{}nwﬁn%qu'Qmeé'gt'ﬁsEﬁ&“Qﬁ andevialualéen isyatatat a processi ng

sequences sto j i ry _section cotrresponding to the received
at | east one §§ﬂuéﬁ%@%§t§'ﬁsgé%§%%€’seﬂd'"Q’PB?'QQ Shéos@'l%é!b‘fee@ Feeqyéct i on
dat g 0pr oaedRimMdvi ip aadgg h &gty i T tem
includes furt hgﬁﬁg%éggggwc@eﬂgﬁ I'n elsnl]e%iti BWWﬁfﬁ?eﬂ&e@'ﬂﬁoiéggr'ﬁal ly 25
appl i ed reatjaamre comhp itegizedreuigment mesResh st spstefe of the devices, and
sel ects the inspection data processi ng sequences stored in the auxiliary
menory section correspondiSMMMARNWOR gt WWESTGOdhce cal i ng command. An

i nspection daja_ processi ?g section receives inspection data obtained by
actual i nspectFoHdifg t19e tBRcPERSENE cINVERbas sois e pMsTdi inspeichiopeanidon dat a

data o et Rt e dBEp AR AN Bueisfiien b BRa Tal Weicesaor@anay 1 n

sequencaneabhinmercinaldeand, Rsifuinsridig seetibh iChyliBR B' BRRSHL %, e

mai n menory section contains inspection data processin

subst antihapéstiad | dath poovesging! ‘sa'ct;@t_yr@éésatfb? PRICes8mg Sdta DbeARLA bYaPs,
whi ch neans that -a | arge nunber of inspection data processing sequences are

stored iIRSPeRingiraspestbiey opeatofon. plunalitynsdevices thatmingreapgsmieny asect i on
pr ocessceﬁsR da&a t ai nec{ 8_?/ in cti ng a particular device to evaluate the
oper at i ShOGHY t hat"paP¥SIEM dNCytiAsScl3n eRe avxdiaryofmemery nsgeitan.on Aat a

i Lcul devi ce. | t.h ds,,
G 1 or ot AR RBY 0Ta08 ol SRR, rofoliBE, &1 Ved, ond Sirairati pRilipe
| pabl td J d i : i .
b Ocags g UNYe OFage, COMNERE SEoRy HRC B! TSR AR RB Db ReBinger o are
a nunberseguenved ssexqdeinciir, mialin inferhoty 886loA ColREPLAIM RS tHEHe AIfeut Of

them at least one sequence storage command, and stores the selected inspection
data processing sequence in the auxiliary memory sectidn. The system
includes further a sequence calling section which receives an externally

25 applied sequence calling command corresponding to one of the devices, and
selects the inspection data processing sequences stored in the auxiliary

memory section corresponding to the received sequence calling command.

An inspection data processing section receives inspection data obtained by

actual inspection of the one device, processes the received inspection data

30 to evaluate the inspected one device in accordance with the inspection data



15 The sequence storage control section selects only ones of t fﬂgﬁg@@ébﬁp
data processi ng sequences in the main nenory section for devi cég™t P
eval uated and stores the sel ected sequences in the auxiliary nmenory
section. The selection and storage in the auxiliary nenory section of

i nspection data processing sequences are done in response to i 20 the
sequencePEACREHY SHAUENES Eppthedn devics apliedc dysthe apsusmcer oblimect i on.
When a partjcul ar ,deyice s to ﬁe val uat ed, the sequence calling section
calls a a%%H?%@a%#6w§§5ﬁ459§@au ﬁé&tgﬁdF8§%%ﬂﬂgng to that particular device

d i h il i ... Thus, .a desired be
Selected fr omTits R mATELY sBEfbhosontlts” ifsaedic et Rersnds | s
et ¢ . ! . : _ otk
G TT o entOTLERACRT Stk '8 R CoRIRB koI R lBi AR O PHEPS k'Y Thamar i ¢y
of sthpragrapkeaiRich h@farshehaesPesige’ hinpes oof ifshectsr 988 rPTH6%e§§Mﬁe”CG

storage control section causes the inspection data processing séquefce 30

cor r esposelguendes agchtosedirnhe maiormgmotpweatignt 0 be stored in the 3 20
DEC 2004 storage region of the auxiliary nmenory section for the type of the
device to be V8l ingpedtivn dateoptieseing sactibatprocspees idata debitaimeddgssi ng
sequence; The,sequenc command conpri ses a conbination of a type

seldecti o’r‘i'SESﬁHﬂﬂdaf?ﬁrﬁé%lc{jg%ﬁeatodfgﬁh@? dhe @pefa»tiéort )ﬂ;ﬁefilabfpafﬁfut&fvi ces
£ . . s
hspect i SETHENGR B BEYETET JBRRRReb00nrEH EeRIk s3I S reBctatoM alel ect s

one qqf t @rtﬁ;ﬁl@? io di t S i.N.response
9 t he t@pe se 'Zg?ivtr)c%gconnf’rgﬁ@y g\ﬁbgeg,ald:i@ertg éegsﬁl}eeéﬁ%ﬁegtﬁe%rﬁgm:yﬁgpgojﬂ on
ata prodi¢fesenydeeigeencescoatrdimgdy,irelibbr efhlkatiod Gt #6\A86s ca88! K made.
corresponding_10 to the sequence sel ection command. The auxiliary nmenory
section is di Vheee inapectiiudata grocessing expcuencesnamestired matie praipessi ng
sequences to be stored in the auxiliary nmenory section are sorted in '

accor darfREMATY HS&GH s oPINAse thiarie aks & BumbesodfdsHght sequencess ftds incd

i nspecti LOGesS: uenc and are stored in the 15 storage

regi ons ?%Sr}gﬁ]goc%égﬁﬁ'ei%@%d gﬁge%uq Oel‘tﬁgegbquence calling section first

selaggts the s a Wely) h N4 2CCQr e . w.th Y, | ect’i on
Comand, oo, T heorgueseryibragt FoltrPe SoLiRhs Retes” o, el M 4R no

secti on inbpectiah | datehroosssingi epqU@icoPNACERST MEiSSALRMGE §OEIGHEPRAdI Ng to
t he sequence sel ection command, i.e. the sequence for the.20 device to be
eval uat etBVicedio thec epalbictediang stegeetbesedecteddsequernuessil tg edxiiaoyage
-regions. _The region fron;].whi ch the inspection data processi ng sequences are
sel ect ed"PEKYr PREVOR LT RE de&IeCheBoRBANGIAI@TSN iBsHiR tawsiliaRe Peawspt

| nepect (o an:OL A PRER o, BRRE HbPER RS P lei B Foniin R fRast  one

apgandhat séeast : Ve jn j ' i ngl uence
5rmry sect?%n ha?ﬁ)%gor\sé?gr g%mmdﬁgi %pgﬁw ggeﬂﬁesgggpggﬁégﬁh%ezl%g@gn
sequenceseiodione et e articulansieatdd NOtADE @vlaRid, NAe BdgudRck oA iR P Ng
system The sequence nenory section has further stored therein a vaflve

i nspect i Eetigndcaiap desied B cesgingneequendeecenespordingdio thas pecticwarand
eval uat i g{{.a v?l ve (n the piping 4 20 DEC 2004 system A sequence
sel ect i rf-E? deR Storeds i &k augHiargrmemery rsestiond vEhve, evdedirad sequegoences in

respons 0 rnal applied sequenge sel ection c d correspondi ng
to a de%at@ebgggeﬁééﬁ%ﬁsﬁgwﬂﬁﬁﬁ@e%oﬁpﬁgf SEAUENSPS: S mﬁérsﬁﬂ%ﬁ‘%@es a

devpee ijpRRsd/ Ng and eval uating section for 5 inspecting and evaluating a
device in accordance with the inspection and eval uati on sequence sel ected

by the sequenTie sRIvicds fltnfif§!the"equipment may be of a plurality of different
types, and the auxiliary memory section may include a plurality of storage
regions for the respective types of the devices. The sequence storage
control section causes the inspection data processing sequence

30 corresponding to each sequence storage command to be stored in the



A term"trap" used in the specification of this application represents a
steamtrap disposed in steamlines and an air trap and a gas tr&bﬂh[ﬁ??sgg04
in conpressed air piping and gas piping, for exanple. Also, a term"valv

10 used herein represents a manual |y operabl e valve, an automatic val ve and
a pressure-regul ating val ve, for exanple. The sequence nenory section

cont ai nstaragepeginapeictheoausiarswmgnaty sactiendentke type wfdhendevispdet i ng

and eval,uatin raps, and a val ve {nspection and eval uati on sequence for
se i it pUALIAGE AR Ants A LTRtamoREClIOR A LB 08B MCES BEPEER i on

S R
Ay S e R A R T

i n agcorsgymedcel $dlethiensedmmiang Forraéblgé’tih@h%o%kirgﬂ @fﬁ\@'o?“tﬁbuﬁtsiﬁ%%%ﬁq” ¢

en
For inspection and eval uation of val ves, e sequence sel ection command f
val ves idatapprioicedsingndetbencaqueiihe seajimticengalbiagt sedticrelsetdctst dige Al ve

i nspection and eval uation sequence, according to which the device

i nspect ithg Hatags ARaIsngoyespodingnipéhe dypardedectedainesesfrinsesto the

Accordingly, with a single jnspection and 25 eval uation system reliable
i nspect Rgﬂgasf%‘e@{;ﬁﬂ u%ﬁmgwntgﬁ ﬁﬁﬁﬁ'ﬁaﬁsgﬁﬂde@/&%@fcm thesSprgtion Aedar di ng

| nspoct tpeeRnd Sl SQHETbABe $8skd dadk. ol ha T g ront

i nchgdi ng tRe Adii@nickYsQEcH6Y cbRfmaMg! uding at | east one trap and at 30
| east one valve. The systemincludes a sequence menory section having 5

20DEC 2004 STy exlixilianye mendortyr 8pctio e cdivide cangkoe pal raftdtoradeeqgnag . t o be
executed for inspecting and evaluating the trap in a piping systemand a
val ve i negieestianm datal psoesseing meqsequende beo sheresxiecthedukiliary mpmoting and
evaluating,the valv? in the Pi i ng sﬁstenl A sequence selecting section
sel ect s SELtiRBrarsr seyted dn@cgg & WHDetYPRS p et aas spsraspoinding dguence
in resp 1 ex I . ed sequence sel ection co nd.
correspgﬁ%?ﬁgB?gﬁve&é%%%ﬁkgyggﬁrhgﬁéﬁggﬂ’ﬁﬁau%Q%ﬁ%a§@@?rqﬁgggvgf%ﬁm?ncIudes
al spsa i rosieet | hAd i ectq ' fj a ond
et e o I g a i | B8 TP seR e L aThg PR e
devi ce finspeeiécty tnel storagemlregidmdosebi oyperakescéupaeki amnand tgyal uation
of devices in one of the first and second inspection and eval uation nodes
sel ect e§elattics ponyvand, sngexher tyld yfaps idsviemde del evaiuatedonhing. Wien
in the first node, e device inngﬁﬁéng and, eval uati ng section inspects

t

th .
and. oy aBANEECECAling SpRUER (osuad IRSReLiqMmd PR Prasesamy §96118RBee on
| | . (i tion. The devi
nepect ERyRSRERUGEY R Sedue T raERRan (T AlYs S0 b RoalBRrRdBbife and
t c : 1 : 15 PeCt :
o Bunf ey el BeCaalfsten h6f: 6 Ipradtbeifl SeAR s SRMEE hPine " Pur ce

in the pekatel chmapei negionsr dange mgﬂbntn@nsqwmhmﬂh@nms@fecﬁbﬁ gagpect i on
and 'val uation 20 sequences sel ected by the sequence sel ecting section and,
t hen, i pEpeRRKINGS@IEeacastass sehectedrie fadhbespbdividedwo in this case, of

val ves or traps (or, inspects and eval uates the sanme valve or trap the sane
number of ti ndCCArding (@i @8) aspestc ©br thendwesert inventiemeane\eguipmesh

2ecuenc bt AERRTBMPRH s G o RS ikotaAlndotence
oo Cpu AU 0SS U AL SBLER R R AN DB, 485" © 1
el Bct | e RS o e B s otioh MR ot
Thesequetaredstéleeein adrapdidpeetion and evaluation sequence to be executed for

e.
or

inspecting and evaluating a trap in a piping system. The sequence memory
section has further stored therein a valve inspection and evaluation

30  sequence to be executed for inspecting and evaluating a valve in the piping



6 20 DEC 2004 selects the trap inspection and eval uati on seqyence, . and
the device inspecting and eval uating section inspects and eval&hheéfiﬁe?ﬂﬂﬁ
traps in accordance with the trap inspection and eval uati on sequence. On
the other hand, if only valves should be evaluated, a sequence 5 selection
command for selecting the valve inspection and eval uati on sequence toget her
with a niyséerel eAt sequaemmsetedting secHonisejettseonerstt thiendrme@indnvalve

eval uation node is applied. Then, the sequence selecting section selects
the val vi&¥alHaiient seAUaRGERVH UERSPORSSed0e@de exbeinallye appliete Samipacei ng and
evaluatbgﬂ s&ction ins&ects and eva%uat s,th? EaLves 10 in accordance with
the val ViEIPAYPRSOMIRALS §OLIEIPORMIN 1 8diRMiee [0 peringRasiedi and enatuatedaps and

val ves, | i 0 . el ecti,n evi.ces to. be

eval uat ois iy SPe R, 5L R QTIPS 4h e e BT evaTi SHET et o e
nodegsel; b Ofin& AR Seleqkl i eqtd . ev ation
m)de.5 Tr{gﬁ?é?ﬂggsequggggﬁgéﬁgt .8%‘6{& 5@%&??@%@& g@tﬂsﬁ{dngﬁgf%g'.oﬁngb ction
and evalgigiligtios 8edaeaee sdcielenevd §@ﬂu@§w%lé¢@in@%&wuat' ng section

i nspects and eval uates a predeterm ned nunber, e.g. 'two, of traps in
accordance wi Altetméttapdudatspetite epe@iﬁdaﬁaaloiethisoﬁgplmimﬁepr\éb@ﬁté be

i nspection and eval uation of the predeterm ned nunber of traps is finished,
t he devisddeambpecdispgsemdn zdeamalines iang arein tapsandt asganppcdisposadd

eval uati,on of the in this ?ase, of valves in

ame nunber, i.e. .two ] ,
accor dade&qm?fﬁ3§ﬁ§ YRR 885 JHPHWd fey sramPien ddeRenderm Avabie’t hat ,

t he4hns 1 .0 f t i nspection and eval yati on of
val \1/gs %;etdbgg%egﬁce}egij%ee&ﬁgtaeﬁ?%ﬁlﬁ!i&%}rgg% Y@gengﬁbaé‘ﬁog'fat'tcr% ¥efrﬂ§P9al ves
are insppetedra h eg@q,% 25 be noted that instead of

I nspect ﬁ'ﬁg an[:l gggaLﬁggt Pﬁl\gaqge’pfrderdet er n'igned nunber of devices, the sane

devi ce can beTh@speqtencenthamalyasadidrhecqrtetiat es ntragd inspdetiows ahtimes. | f
the inspection and eval uati on of valves should be done first, the sequence
sel ect i Giyateatiemgenvenselfectisagntinepealing andspealuating draps30aral al valvieon
sequence_i S &pff)l ied fi rf-]is'i 4 20 DEC 204 The e%prr&nt i nspection and

eval uat i BAPELEST AN evaation iSsaNsNCE nkiekse JA esting uard valyatisen nay

i nchkrde | braty dgtectin ct.i far det i vibrat.iong occurring in
1k HOS VAINEL A8 e ST RnRECSLBMERY CHRHESLA LB BT 9 T
[ epr esenhgbe ol bealRIRI bBquihte Jet@abRtify ¥hBligd '8Nt BBRyERZBEC!T ON
and eval uation section 1 ncludes also a detection ta processing section,
whi ch r eeééoténg shetion bthes seque ey eskttimg sevtitar seletaymtid &rayi iREpELAON

detecting section and processes the received vibration representative data
i n accorafghesalfiafiont $eqdengs can ® bheue viseai nepsictin gsand evabi iigngectionent | y

execut ed, The[ trap ins ec{i on and eval uation 10 sequence catuses t he

det ect i SRSRR'S [ﬂ“(gcees"sﬁ“@ Sed i ﬁﬁpt &N pAGEYERNCRe Wi r&lq otiFemdedéapati ve
dat apni n ; i ed ti bet h t of |eak f
2101 o (el i b B0 CRERI SR G PR BT ehagn BB YRbaBleno RS o
that trap|eadisak eduedck! @bﬂac‘ti%k%ﬁrm{:@de tf?gf@mem@ahﬁné@emmﬂﬁ{e of

fluid | eakage through that trap. The va I nspecti oh”and eval uati on
sequenceegaenes tbkectiagesiictiondatkeds ohes viahk SASpéStior carrd e gatibe

magni tude of vibrations in each valve fromthe vibration representative

dat a. Aseguence| acaordipgdohwhiimtive deipenins psctiag awkevalugimngasdctiahves are

used in,steamlines, for exanple. For traps and val ves used in piping 20

for conpPeR&Ha and evaheatesuyalvVes. cdiiosdiedy.avith arsinglegpinspeetionl sed are
usegdgi n _pi_pi o) as, 1t as 1s.the "fluid"...According to the
abogé-deeglgﬂlﬁ%tg# s{)’ssgl% WA@I?P?%%PFHPB’“P%;&%&t%‘f‘ﬂﬁ@tdo% ?ﬁg’ﬁ,’[ﬁttﬁ@p%nﬁﬁﬂt of
| eakage \ofyés ELHiIHd Iin%d%onput ed fromthe nmagnitude or |evel of ultrasonic
vi brations produced in the trap, nore specifically, the

According to another feature of the invention, there is provided an

<

equipment inspection and evaluation system for inspecting and evaluating
equipment including a plurality of devices including at least one trap and at

30 least one valve. The system includes a sequence memory section having



25 housing of the trap, due to the fluid | eakage. The conputatignyi one
on the basis of the fact that the magnitude or |evel of vibrat igﬁs @E 2004
trap and the amount of |eakage of the fluid correlate to each other. For
eval uating traps in accordance with the trap inspection and eval uation
sequence, the vibration detecting section detects vibrations generated in

t he trapsinoeditheredn satiappnepectien asdeetauatipnsggiuencedpries eneautadefarat a
representing the 8 20 DEC %80 detected, vibrations. The data fromthe

vi brat i JRSBEEHRY ARG 8¥RlAHAY; e?ireﬂ;@s@elalpmg shelederadta ¥R\ EatspscHesssi ng

section 5 SOARIA L ASGTRAT o 0s WhBehFal FOF IR bR bbb iy RS,
| uat i i t : i h

el VoL ) SRR plh, 7S] or s PEqdte SERRIEAIR Oheieth i peuen °

vi brgti Ot'ﬂedﬁta?fghﬂ‘gq@%tihgﬂe&%r?% \é\lgftﬁattfogn%(i’tﬁ%ﬁgﬂﬁ‘se‘égohgésfo”%n?”d

provi des dete d vibratioh representative data, rocessed in the

det ecti caxtdaiallypupshssisequancs iseredtivrcoomuiand b@rréQPmmigtwdQe@iﬁ:eh%e| of
the vibrations. Usually, valves are subject to mnute vibrations caused by

backgr olral imapiesded Andoeilngtad t hbemystemtincindest len,a degtdeeinspiestiagi ons
occurring in valves are caused by _background noi se or by |eakage of a fluid
can be dHttEvaheating sactine havndifiel 8ed gecoddpinsdechipnt paddevalvetion dat a

15 ' iqn. The devi ' [ el d I [
System dTOHRE Wibenan; AGEmATe i iaydtiTher o TRE deVie” Hiswatfingg20dct  on
det qgt | %hgﬁﬁ%'s‘é’&ﬁoﬂeﬂﬁké’g “Fr?srpébéfo'ﬁeaﬁﬁgv%ﬁﬁati’c{ffjoigrd%\ﬂc%s”ﬁn ¥hoAithan
representative data representing detected Vvibrations, da tenperature

det ecti rirsse@idi ¥tod BeheetibR@ndhevdIganen ahodes 9biddied devbsesnsantb arovi ding
tenperature representative data representing detected tenperatures, and a

det ect i sxtdenalyprapphsdi mgdseztlection evaimang. t Méhenbinathieofirstepogigerthat i ve
data and the tenperature representative data and processing the received
dat a i n ¢R\Mes dasrecting Rndrxalvadngsecken inspeetsi and Hvalestaisudeyiens daquences

which 25 is bej | | oyed, Th i i d eyal yat |
sequenc (g Rece HahdREFBRCHRR 1t svalatay SERUPares Sopaedsty e
i buat i . : ; .

cor 181 acsoSeherRRgb g SeliBR: °oP Bel(e Ebegtipy BFEPREME ARG by

trap andylié® inapeideed® domhodbPiripedns adld éVRubledPa Gregetb Myinkha bk

| eakage and the 30 tenperature of the trap, to thereby conpute the anount
of fl ui ce.gedwagenfotrap20oDE@INEZ04ot himspeyiis tdved tevapuatEbethealsame risgpectri on and
eval uati on sequence causes the detectjon data processing section to conpute
the magiialV@led oPradedeemingds numbery 8f vimesontwaee | Badhet pEesandr aaseh in

representative data.. Accordi to this feature, the .anount, of | eakage of a
fluid i rﬁcé’otraglbc?swﬁthcoﬁlﬁut@gg?tregmqwe ng € oMSPREHIQR; @tptded WIH? Pllons in
accepda j t | egt vad uat I QF basi s
SR b UL AN RS A R S, Hhditgb s S
ul trasondi wvAnRiEONRe GMeS AuRthdrNi BhewbliahRY chS€, bPILRAS 6fF tiahe (Ifo'ru' d.
Strictly speaking, however, the correlation between the vibration level and
t he inspects and evaluates the same valve or frap the same number of times, i.e.

twice) in accordance with the other evaluation sequence. The alternation

of the modes is done automatically.

25 The sequence memory section contains a trap inspection and
evaluation sequence and a valve inspection and evaluation sequence.
Assuming that only traps are to be inspected and evaluated, a sequence
selection command for selecting the trap inspection and evaluation
sequence is applied together with a mode selection command for selecting

30 the first inspection and evaluation mode. The sequence selecting section



10 anmount of fluid | eakage depends on the pressure of the fluid in the
trap. The fluid pressure in the trap and the tenperature of th @Qgc ?gm
correlate to each other. Accordingly, the tenperature of the trap Is )
detected by the tenperature detecting section, and the detected tenperature
representative data is processed in the detection data processing section
to deri\eelasts ritier drap yinsbectibmi dnpr eyalradion tdsiquenice, t anp. tAdhedanivent of
fluid | eakage is conputed by processing the detected vibration -

repr eserif8PEGdNgatad ofivakiatingsisectipnt Hespeets cand i evaliates tthe frapsd ipressure

bei ng a paraneter. , t he other hand, the inspection and eval uation of
val ves i ggac%wiﬁ]{n%ﬁéﬁi IASPeeiiRn PPAse HalaR S8IURNERe val ves by the

fluid | eak ‘ . ' [ i
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di scussegbqudhcrdedddtBr twith he nilsiee Sepebtidb Cahimand §BF @88EMd URedAtR, the

detected tenperature 25 representative data representing the tenperature of

the val vrspscoppndedvaluatioa metecisi applied.a fheagdhe e @eaiceoselettiagsur f ace
tenperature of the valve can be known by processing the detected
t enper ataftdione Hedeeat e vealvat wsipactine aadeeviloatioat seguenessiang dbeti on.

Accordi ng to the present ,inventj on, tﬂgre_ is rovi‘ged record nedi um 30
having rERMPEIARSRERIING ANd EAIURIRG SECHANAASRBHS BROGVAFIRS e valves 20
DEC,R00 . . i i i . T
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rel ati ngdromandl feastel@rthgdsvicesdodgeoealuaté @ firsioramgntrapsald appredayi ces,
of the respective devices is stored, an additional nanagenment Item conmmon
to the dbeisystenTHegpthsyr withath® reade eselenidor obpumand: foresebtadting that a

entry sequence.for entering additjonal data_relating to the additional
manage memC oMde i gRe clioh @@Bp@(‘f?&%'%\'ﬂ?@gﬁs. Thenydheoaparence seleslirgut es,
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in the qgégéttsy Cﬁi@e%ﬁl&"mﬁgs%étﬁ@rﬂ-inéfér”]lﬁ:té’r@r%@vaid‘é’@@té Caigeeéfbrﬁiiﬁgd provi de

a record nedi um havi ng recorfded therei'n an equi pnent nmanagenent program

whi ch i swaneeyt edy.bywa, I trappuireradoordancgevidrvitesraprimspectoni angnt, to
make the conputer
evaluation sequence.  When the inspection and evaluation of the
predetermined number of traps is finished, the device  inspétting and
20 evaluating section starts inspection‘ and evaluation of the same number, i.e.
two in this case, of valves in accordance with the valve inspection and
evaluation sequence, Affer that, the inspection and evaluation of traps and
the inspection and evaluation of Qa!ves may be done alternately until a
desired number of traps and valves are inspected and evaluated. |t should
25 be noted that instead of inspecting and evaluating a predetermined number
of devices, the same device can be inspected and evaluated the
predetermined number of times. |
If the inspection and evaluation of valves should be done first, the
sequence selection command for selecting the valve inspection and

30 evaluation sequence is applied first.



execute a receiving sequence for receiving, froma termnal apparatus, data
relating to nanagenent itens comon to all the devices. The co ,,t;gm’al 4
executes, in accordance with the equi pnent nanagenent program an aﬁ'di’r%m
sequence for adding the data and managenent itens received in 20 accordance
with the receiving sequence to a main nenory section of a nmanagenent

appar at us, i nThai equipatedt] ingpaatian odind revaluatpcisiecliodeoi tee equipedndn t he
basis of, at | east r}(}ge basi c managemant item commpn to the devices has been
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di splay section 30 having a display screen, Irst disp con

secti on,datasyrdpdssie] eetting, Which 2@ coRG 2804 \sleitiodnre Rd et RRGOMGAI Spl ay
control section. The detailed data nenory section has stored therein

det ai | edrarat theofviliadionedptactinge seeliow eand Phecdssest thl seteiyedovibratiosect i on
causes a representation of the egui prment to be di splayed on the display
screen dRAresedabiygsdatayifoddcrordanes pwithi e t pectopeanidvevidvaties to be

di spl ayed i | i . i h i .
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screen. According to this feature, a representation, e. diagram of the
equi prrerthei amaiusp| ey delalayet né di Bpidapesny eegulated sy daghs trag. andi thes, are
di sposed on the equipnment diagramto indicate that devices corresponding to
the respea@nifede edndoeationg @fpg“sﬁidfﬂlh camseddui theefluichieakags, itonthersby

di tq, the | ti di spl d th I h :
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L on Cenl o . | L h
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Thus, 20 relationship in position anong the respective devices In the

equi prenibratob rdegprek entadiviead atia. t he devi ces can be readily grasped on the

di splay screep. The detailed data of the device may include either first
j udgnent dat & itgamctyidg used: hergin gepiresents ypemmiheg Hapseandrvadeednd

j udgment_ _dat a j ndi (f‘atir] t hat the dr—r*vic is[ not operating ngrmal. . The first
di spl ay A6lsa hsteun Ihes. dars88mpTe, o qp% aglwaie UsRi Broiping
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i 55l ayad e P iy W flud 8, LoRra R ARCP Y A B v AR AP e
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Thus, whether the Tespective devices operate normal or not can be 30
readi | y knowAdcardindéo theabooksdabcsiblealy egbtom, tWieerdiasiphidyleaks ahroud? 20

DEC 2004 Also, the first display control section may include an equi pnment
a trap, the amount of leakage of a fluid is computed from the magnitude or
level of ultrasonic vibrations produced in the trap, more specifically, the
25 housing of the trap, due to the fluid leakage. The computation is done on
the basis of the fact that the magnitude or level of vibrations of a trap and
the amount of ieakage of the fluid correlate to each other. For evaluating
traps in accordance with the trap inspection and evaluation sequence, the
vibration detecting section detects vibrations generated in the trap housing

30 and provides detected vibration representative data representing the



representation display control section for use in displaying gﬁ ; | pent
reBresentation on the display screen in response to an externa %}735§FQ@@4
representation drawi ng command. In addition, the first display control 5
section includes a synbol display control section for use in displaying a
symbol at a desired position on the equipment representation on the display
screen ideteetsgonderationsn exXther ata yfrapplthed vilyation detddtingnisegtioamisnd.
Wth this arran eneBé, a desired equi pnent representation can be freely

drawn oPrPRBSYHE M dhe dgtestiopydalgppipicagsiagr spetiare fe Lomputertas a@r?ﬂmtcommnd
to the equi nt _represenfation display control section. Al so, the position
of eachogyhgggakﬂg? %ﬁﬁ?gtﬂlgy screen can be freely controlled by neans of a
synbol positign e n o.th | . display control sectijon.
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conput eftui¢aiadigh reqaned gederatebavitmgohfcoftatiohbaneing 2818 RERN
nmanagenment program which i's executed by a conputer having a display screen
for managusgigquiTheewibratichudétegtiagpsectidn tdetettsdeibirations Tofetirn wiapvent
managenent program 20 nakes the conmputer execute a first display sequence,
a synbolo88iNEtanty Reyides edelegted suboaiionii rypragentativendata, Thehithr s¢

di spl ay se a representation of the equipnent on the

Vs . avi
di spl ay Pé%%c n'bsatlh%g_‘gqltégh%: . t3 B S”?QJrS%l?t"P'baBT_t BA@PYIE t HE® devi ces
at g a%ﬁmgﬂgﬁﬁltdﬂﬂe%wﬂ@@ qui pnent representation on the display

screen. selecting uence is for selecting a desired one of
the synbols dispdipyed gMed herdi s SC{Lehhi e - I S sgguence is
for calling (CJIUet ai IIajgd dat a forrgtf\sg‘bzéé?tect{ ed ollrclag/-t{éceﬂgﬁfgﬁg?éjdetaglg?gd dat a

st ored bathgehandnaisk. di Apbasdinﬂ tbhidecptdsent deventier Wabttmedrvibhstishspl ay
screen. The detailed data for the respective devices nay include either
first 3QCPUbiEM vahtes ardrausehythaakoreoendevisseor dydpakage ng asnfinital or

second %gn be determined from the vibration level computed by the detection data

15  processing section.

The ‘device equipment inspection and evaluation system of the
present invention may include a vibration detecting section detecting
vibrations generated in the devices and pro'viding vibration representative
data representing detected vibrations, a temperature detecting "section

20 detecting the temperature of the devices and providing temperature
representative data representing detected temperatures, and a detection
data processing section receiving the vibration representative data and the
temperature representative data and processing the received data in
accordance with that one of the inspection and evaluation sequences which

25 is being currently employed. The trap inspection and evaluation sequence
causes the detection dafa processing section to process the vibration and
temperature representative data in accordance with stored correlation
between the amount of leakage of a fluid being regulated by a trap and the
magnitude of vibrations of the trap caused by the fluid leakage and the

30 temperature of the trap, to thereby compute the amount of fluid leakage



20 DEC 2004 judgnent data indicating that the device is not operating

normal . The first display control sequence causes a synbol of ) e
whi ch the detailed data contains one of the first and second | 6§ﬂgﬁﬁ?égkg'

to be displayed in a different manner than a synbol of a device of which
the detailed data 5 contains the other of the first and second judgnent
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operating devices in different manner than the renaining sy _

Al t er nattheeldstestiobolaid opratefssing veeciton cés vamphée difsd! megditudea of
different manner than the other synbols. 10 Also, the conputer-readable
record rebialiantain aomls from at d%aStdihep\thts:Hqtmgeeemgbmel dgll_ral. u;:les. an
equi prent reppesentation displaying sequence and a synbol displaying
sgqugnce. TherE\%ﬁQﬁdmﬁaﬁ@ ”F”épfrse@é'érrﬁs égﬁ(ﬁm@il%tpﬂfa!ﬁa’f@gge@fuéﬁbéd iiw of BAp is
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appl I ed exysthed BEBIdePNiNRI HABTURNdof ﬁeggégée‘énﬂqtfhé?"melr%?rﬁgﬁmﬁ on can

be freely drawn on the display screen pplying a represen on draw ng

conmand vibrations 2@necatedt én. thY Seap t be tesilbakayefoeard aumRoO!l Stcipe
di splay screen can be freely controlled by applying a synmbol positioning
comand SP&akiHY .c bawever.. tihecpireksdion ihetwaenotherasibration devel and the

N T Smﬁiﬁgéﬁaﬁ%‘%&%&ﬁ%ﬁﬁéﬁ%e ot tha %ﬁ&a&t R’ Ga prent
N [ ' ' T nt nagenent program
oper at ea en LB EREb Uty fik, BERH, B AL s BBk R DL RE R ocedTefengs
sequenceach dter, reAééCﬁ‘diﬁ!}]}(f?ﬁé‘gqggﬁ)erﬁﬂﬁe%p?ﬁé‘ t?é';% Ryt Héfé%tqsogg)ﬁfﬂiﬁe The

data retrieval condition se ( uence is for setting at dat a
retri evdémeenafiure atetéoting stectien| radddlcad éRetsitémberatare Q¥p Fe shatpfe

inspected and eval uated, and the 30 data retrieving sequence is for
retrievidddd dis nogassed ainofthe detediomedatangradessingt sketist tmedarivalat a
| calt “p Dty 1A Flid peseitacribiciiekad. | il ameuntiel fuiddnakege 1§
computed by processing the detected vibration representative data on the
basis of the correlation with the fluid pressure being a parameter.
On the other hand, the inspection and evaluation of valves is based
on ultrasonic vibrations generated in the valves-by the fluid Ieakaé% through
20 the valves. The detection data processing section processes the detected
vibration representative data in accordance with the valve inspection and
evaluation sequence to compute the magnitude of the vibrations occurring in
the-valve. According to the feature being discussed, in addition to the
detected vibration representative data, the detected temperature
25  representative data representing the temperature of the valve is supplied to
the detection data processing section. The surface temperature of the
valve can be known by processing the detected temperature representative
data in the detection data processing section.
According to the present invention, there is provided a record medium

30 having recorded therein an equipment management program which is
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A conputer executing the programrecorded in this record nediu ets one or
more desired data retrieval conditions and then, retrieves 5 dﬁﬁid}g@quga
neeting the set conditions. The retrieved detailed data is displayed on a
screen or output as sound or as digital data, for exanple. The program
recorded on the record nedium may further execute a data re-arranging

sequenceefutéd BT aNGoRtbutoP foCliaiye deligks ehrinhd: eAlfahe ot ti nd

sequence outputs at |east part o e-arrange ed dat a

i ncl udi rgydipmienti ndenagingAcepghano! Xaubbs ripspessmyatalet & | adedais as

retrieved by the data retrieval sequence are re-arranged i n a predeterm ned

order i rmahagemeat r #anm aadding ssememe. ThEhee-mananerenpdr itsar t gddingt ri eved
data are output in a visual and/or audio formor in a digital data form 15
The pref@ftuenegeint ifon additionaltheettpnmin de detadgdi gatanmeamsiyesection aind

napBt RGOBFtaURH JfatAntPIatR0 do tiiegsbphadAsies Anaaamen diemammmon
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or et or h RdPReNETRAE oMFERCle B SRV Rg et iR FIohiBl BT Eal el dpeon

whi ch figosipter! o ehechiy enusta i ety aiflierideeor %‘téﬁn@u&?@%ingg ddgdexes

one by one in the predeterm ned order each tine an external index output

command rekatingpto éle atdifi oniExmantgemesedtdnonf dhit rebpetiivexevics. | edthby t he
25 index calling section. The indexes stored in the index nenory section
may18e CROMULSF Bl RXACEEst dnbaceokdanmeedwitiThthe negwipmantutmaragingn
~outputs th§ i ndexes in a vi u%l and/or audio form faqr exanple, Wth this
syst em ATREM3Br Froli@NEgaEENt datR PIOGEREN darSesgage] fobriOces8ings ther st
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out put. AfterThdaresenthinveBohhBah NERS PYbPIde GOTHRAG Lrﬁe@ilamir?&an he

succeedi ng i ndexes are successively output one by one. I'ng the i1 ndexes

out put tracoudgd thereimdmequipment srartagemestnp et whichald sledqitgtng 4n what
ordgé 5 the devi ces shoul d be inspected and eval uated. The equi pnent
c

i nspect COMRIHAT dpamaiadh dapicsmipeminhaqudemeot.t hermakei texcommpwher
comand SHECHITE o el 60 4 aHENEBdor SRCEHID TAD & NBIM NG SPPPOR iAot

| uat i i a) o i d I i f 0 i.ce. Th
The | naciiCts Hahadh RER? (AP SomBn 30 ot ey BoUiRs e TS M WBE v 1

the predé$eieXeoatbxridesccigahye With eR6 b duipR el ' lpagjon of a
device is finished. In order for the dev cgmﬁﬂggﬁiﬁé %ﬂ%ﬁggé. %ﬂgt%%g

dan x

sect i onadding ssguence &b addimge the atatai aspenthagemedt dtexhsiatdceivedf iglevi ces
whep the device inspecting and eval uating section inspects and eval uates
eactl de@ceardan e voiidheerageivingneequeneattpoa Biain suamoay i sectioegwénae f or

that deyjce. the jnspection.and eval uat,jo stem may further include a
sequenc Wﬂﬁ@egie@tpipéﬁaw vi'HgWElcz(?r é&?%'h%dﬁ%aao t® espgctive i da\eesi on and
eval uat | 0 & r Y ices. a sequence calling
secti on'sgﬁgaaoggggeﬁéggs%fﬁ Léﬁéeoﬁﬁﬁgl%ﬁ@%gé&mg%@lT’ THBWg‘eEQ i”?)‘?l calls,
when t hgeydaxhi®beanpabédgul Wlsfd]!et‘ﬁ!ec@omgufé?'é%ﬁé(s Tahrﬁahagﬁfﬁeﬁf‘ldla'té’g .
section, the inspection and eval uation sequence for the particul ar device
from t herocessing sequence for processing the data added in accordance with the
25 adding sequence and the detailed data stored in the main memory section
for managing the devices of the equipment.
According to another feature of the present invention, there is
provided an equipment management system for managing devices forming
equipment, which includes a detailed data memory section, a d'isplay section

30 having a display screen, a first display control section, a symbol selecting
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sequence nmenory section. The sequence setting section sets theéﬁ%%kfd 25

i nspection and eval uation sequence in the inspection and eval uaki Eébgpgq
for use in inspection and eval uation of the particular device. In order for
the device inspecting and eval uating section to make correct inspection and
eval uation, the device inspecting and eval uati ng section inspects and

eval uat eRcligmrand ol seceify idicplah aempsisaafon t rpkhgeffiedaserhidogd

eval uati on sequence for that pafticul ar devi ce. en one 1

of the isebdboas hias swirbddtheyeirhdetaide deahl 6hohsaekpebtive eeaegsenggcal | ing
section calls the inspection and eval uati on sequence for the device

i ndi cat dirsbhylisplayceanted sention tavses rereyrqeentationeobtlye seuipment Theecal | ed
i nspectign and eval yation sequence is set in the device inspection 5 and
eval uat iUBPLYEM om t59 é'ﬁ@laéfe%@%leaﬁétawﬁg:aﬁ@esiSjﬁmbmﬁu(sorremnmsgetot i on

' hi t i nd tput fromthe index output
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accor ot HPLes TRBUERCRERe s GuIdHBRE" | R TmBhleTeh e o Prurie (60 ua i on
N 4° _ 96 | uat
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a data cecpion saits idetaildhel sty Forred pialdifedo aheos @Bt SY mblo®d #efn GRBL r ol
secti ons slthori ng the i ndexes cont aiprgid Tilg; the received ?5 get ai | ea gata in

t he i ndéletabedrdataemanory Thetiondendscafseshthe eapledt detitelidees toebei eved

I n e egui pnent nagement systemare applied to the equipment inspection
,andaﬁvaldﬁ%ﬂl%ﬁ s%ﬂgﬁ'@ﬁ!?ﬁalétsﬁf%%ﬂ-i n the index nenory section of the
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disposed on the equipment diagram to indicate that devices corresponding
to the respective icons are disposed in the equipment at locations
15  corresponding to the locations displayed on the diagram on the screen.
Desired ones of the icons-are selected through the symbol selecting section.
The second display control section calls detailed data of the devices
corresponding to the selected icons from the detailed data memory section
and displays the called detailed data on the display screen. Thus,
20  relationship in position among the respective devices in the equipment and
detailed data of the devices can be readily grasped on the display screen,
The detailed data of the device may include either first judgment data
indicating that the device is operating 'normal or second judgment data
| indicating that the device is not operating normal.  The first display control
25 section causes a symbol of a device of which the detailed data contains one
of the first and second judgment data to be displayed in a different manner
than a symbol of a device of which the detailed data contains the other of
the first and second judgment data.
Thus, whether the respective devices operate normal or not can be

30 readily known from their symbols displayed on the display screen.
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t he devices inspected and eval uated or nanaged may be traps of different
types disposed the piping system 25 BRI EF DESCRI PTI ON OF THEZD 004
FIGURE 1 is a schematic bl ock diagram of equi pnent inspection and

eval uati on and managenent systens according to one enbodi nent of the
present invention. FIGJRE 2 shows a configuration in a nenory of an

equi pnment 30 | efHd i [ f | I : VA 20
DRC 5004 FI GRS Shouy 8 B Lonte, SuBhar Ray oo S budipme,
regi on siepvesentafioGUREpRy BoRUBE sécsloaveorausonaedsprlyis@thosg@bhintof a

preset region shown in FIGURE 2. 5 FIGURE 5 is a front elevational view of
an i nspdéepresendatiosvan taei dispippaceaars infreshensestpeah i extesnallyewpblisti on
systemshown in FIGURE 1. FIGURE 6 is a state transition di agram show ng
oper at i J8PE#SENehoNt drawingasgmiaand: r dp adddiam el finsdndispeaiproestolr egi on
0B, TEoh, A s BaE s S b apelio Tor St SpoLaliegero on @
o o spl 3RS 0R dsp bl ERE v B Ruindbh aPeSeF B teSRISHaR Gre
S. screen in response to an externally applied symbol positioning command.
With this arrangement, a desired equipment representation can be
freely drawn on the display screen by applying a representation drawing .
10 command to the equipment representation display control section. Also,
the position of each symbol on the display screen can be freely controlled by
means of a symbol positioning command to the symbol display control
section.  Accordingly, this equipment management system can handle
equipment of various dimensions and various constructions in which
15  individual devices are disposed differently.
The present invention Can also provide a computer-readable record
medium having recorded therein an equipment management program which
is executed by a computer having a display screen for managing equipment
including a pIUrality of devices. The -equipment managerheh? brogram
20 makes the computer execute a first display sequence, a symbol selecting
sequence and a second display sequence. The first display sequence is
for displaying a representation of the equipment on the display screen and
also displaying a symbol for at least one of the devices at an appropriate
position on the equipment representation on the display screen. The
25  symbol selecting sequence is for selecting a desired one of the symbols
displayed on the display screen. The second display sequence is for
calling detailed data for the selected device out of detailed data stored
beforehand and displaying the called detailed data on the display screen.
The detailed data for the respective devices may include either first

30 judgment data indicating that the device is operating normal or second
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FI GURE 8 shows a different procedure than FIGURE 7 to be 15 e Iﬁx@%éo set
trap data and a different formof display. FIGURE 9 shows how &a+ natZ2004
keys on a keyboard of the inspection and evaluation systemin order to call
desired trap data stored in the preset region, and also a formof display

given in a display section of the inspection and eval uati on system shown in

System DdpfTt Adts Adicating, BEATP LS FRERRrafllo Forthal MY om
schemat i digplay sboMbhge PPaicH tans&s at HembHilbPh dé\ﬁggwnﬁ%ho@gﬁg\ﬂaﬂ\éa' uation

systemto I nspect and eval uate traps ‘and val ves. FI GURE ows a frame

f or mat odataanmta‘rrmnsmerorféheffi“rstrantie;eicnanq'utl'?m@n&umﬁte\talﬂeaammamtrﬁﬁl to the
managenment system FIGURE 13 shows a part of data stored in t_he menory
secti on @ffergrt manpnimn 3 sysmhalhofvwa ide vt eSURE whiclF| {BERE eldilsthadat aan

exanpl e of djsp]a i ve en setting the 30 references for use in
i nsggct iwtawp&\%apﬂ“ﬂiq[%dngrfb[ﬁ%aﬂﬂ et A dg Beitdata. system FlIGURE 15

. f, t ab f | t f | yation of traps nmade in the
managenent oy B EnMiET bR Rsdiuhy Ssteetier et diaisdgbals Stnenasllkal | y

T T e Y G i L A S
accor dangigettiatively, symbols for defective devices may be displayed in a different
manner than the other symbols.

10 Also, the computer-readable record medium may contain a first
display sequence which includes an equipment representation displaying
sequence and a symbol displaying sequence. The equipment representation
displaying sequence is for displaying the equipment representation on the
display screen in response to an externally applied representation drawing

15 command. The symbol displaying seqUence is for displaying a symbol at a
desired position on the equipmentrrepresentation on the display screen in
response to an extern'ally applied symbol positioning command.

A desired equipment representation can be freely drawn on the
display screen by-applying a representafion drawing comma’ﬁd- to the

20 computer. Also, the position of each symbol on the display screen can be
freely controlled by applying a symbol positioning command to the computer.

The present invention may provide a computer-readable record
medium having recorded therein an equipment management program.which
is executed by a computer for managing equipment including a plurality of

25 devices. The equipment management program operates the computer to
execute a data retrieval condition setting sequence, a data retrieving
sequence, and a data outputting sequence. The data retrieval condition
setting sequence is for setting at least one data retrieval condition for
retrieving detailed data for a device to be inspected and evaluated, and the

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

14



the set references. FIGJURE 17, Parts (a) and (‘b) show exanpl es of displ ays

§g@%J)g§E£qg#.

for use in additionally setting special management items into
nmanagenment system 10 in which FIGURE 17, Part (a) shows a i
be entered into the respective nmanagenent itens, and FI GURE 1

7,

Part (b)

shows the display displayed when data is renewed. FI GURE 18 shows a part of
an_exanphe|@dstigie of edte eRIena doditilies TNRGCHRN oBVRIARY detifdidd 19 1S
atiof o €

a state transition diagram schematically show ng oper

of

t he manafyenertpustirsg aMéastgj_ti't of onelrétricsel datafial dJTBNACRITI iﬂstiﬂﬂé?(. FI GURE
I a

20 is a state transition

gram schematically show ng operation o

t he CPU

of the inspecti campudereakaatingrthsyptagratmo recalideidoialthls 28csmet nenfiginal
managenent items. FI GURE 21 shows an exanple of display appearing on the
di spl ay 98tst ®dendfagwiendesiyed cdatian ratieval acenditiongl ant plign ngetriestesm and

' ' ' | pi di spl d. FIGURE 22 is
an opampt el agels reee G dhgroel pandhiBlea Mansehie sl Getaded datartose

oxpra i BSPIHEERY ahBREn T RPNE 4R Byl SL RS0t entaue otampleire 20

esuit of the Recteltel FRLE PSR, i e fydh L Sreps a1

transitidatadiregreanginhesagisndd Yoshewmandifg tRO eGe?d®P4detailed data.

10

15

20

25

30

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 re-
arranging sequence. The re-arranged or sorted retrieved data are output
in & visual and/or audio form or in a digital data form.

The present invention can further pfovide an equipment inspection
and evaluation system including a devide inspecting and evaluating section
for inspecting and evaluating a plurality of devices forming equipment in
accordance with a predetermined inspection and evaluation sequence.
The system further includes an index memory section having sto?gd therein

indexes for the respective devices. The indexes are arranged in a

predetermined order. The system also includes an index calling section -

which first calls the foremost index and, then, calls succeeding indexes one
by one in the predetermined order each time an external index outpﬁt
command is applied. An index output section outputs indexes called by the
index calling section.

The indexes stored in the index memory section may be those of the
devices to be evaluated. The index output section outputs the indexes in a
visual and/or audio form, for example.

With this system, the foremost index in the indexes arranged in order

is first output through the index output section. When another index output

15



operation of the CPU of the managenent systemto performthe fu
sﬁown in FIGURES 21 through 25. FIGURE 27 shows an exanpl e of dzw &f&jogggz,
use in setting conditions in the managenent systemfor retrieving traps to
be evaluated. 5 FIGURE 28 shows the display displaying a result of
retrieving traps neeting the set conditions shown in FIGURE 27. FI GURE 29

i 11 ust r aforsmed ihextEindlgyappliad atms Selcomal pg@ﬁ@d&&;is gﬁ?g%%@fg@g.

retrieved data after they are re-arrange ow C

i |1 ust r dfiery tlvate restaho bi noef mmnmumpmtheommmeegaggnéd,sm hckBeBR{J Or M
the functions shown in FI GURES 27 through 30. FI GURES 32A and 32B shiow a

fI ow chaRdexes udrer aucagssinelydautputeoneeby nonat efksing theCGURle @b iontgukeat er
detail. FIGURE 33.ig a flowchart illustrating the operation of the CPU of
the 15 itﬁ%&ft itg‘ﬁ InABX PULSE6HOBY SNepPe@EieF 6aNete ienmine én dehateovden an

oS BA R E DARR, 5, TR T
betng enbou ot AR kA A O PSR Mool PR o
L 13 BHORISk oata ebmi T SRREH A SRESHRN BEGHRLET MhRs, |

shoul d la@ rinded bbigutt berimandyss ae angexosdlling Secaf eBbACHinfY thie cable
3 only when data is transferred between them Accordingly, 25 when, for

exanpl e /ngprctions mack ievaluation eeationt finishsgsinspettios asedvaduatispest aand
evawlat%e%}ceez%mtraps or other devices, or when the managenent
Thus, the index output from the index output section is automatically
renewed in the predetermined order one by one each time inspection and
evaluation of a device is finished.

In order forthe device inspecting and evaluating section to be able to

15  make correct inspection and evaluation of devices when the device

| inspecting and evaluating section inspects -and evaluates each device in

accordance with the inspection and evaluation sequence for that device, the

inspection and evaluation system may further include a sequence memory

section having stored therein a plurality of inspection and ":é‘v.aluation'

20 sequences for the respective 'devices, a sequence calling section and a

sequence setting section. The sequence calling section calls, when the

index for a particular device is called by the index calling section, the

inspection and evaluation seqUence for the particular device from the

sequence memory section. The sequence setting section sets the called

25 inspection and evaluation sequence in the inspection and evaluation section
for use in inspection and evaluation of the particular device.

In order for the device inspecting and evaluating section to make

correct inspection and evaluation, the device inspecting and evaluating

section inspects and evaluates a particular device in accordance with the

30 inspection and evaluation sequence for that particular device, When one
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system 2 is used to process data about each steamtrap, they a[é_s%oarat ed

fromeach other by renoving the cable 3. Wien steam | eaks throl @} E(pgogé

(not shown), relatively high 30 frequency, continuous ultrasonic vibratio
occur in the trap. The 20 20 DEC 2004 magni tude or vibrations, i.e. the
vibration level L and the surface tenperature T of the trap correlate to

the amoustt thef irdar® |LakRee by The iﬁﬂéi%ti@@@e%;ﬁ% Urtﬁﬁgs%@léﬁeaﬁﬁw the

steam pressure within the trdp, and, there SI's o

corr el atsembiont heallsnsthectinspe etieh eHﬁUUQtviaﬂmtﬁJrﬁY%CﬁJ@rﬂcé uggeshé r gavidee
measured vibration |level L and tenperature T whether or not steam | eaks

t hr ough ipdicatedl by theapsliednindea Mot thet eagusheameeariry. séetion.haheur pose,
the inspection and eval uation system 1 includes a probe 11 and an
i nspect iféﬁ eshinshestion: ABA eyAHAEPDsSaguenTse i sebdn 1thed degices irs peichioat | on

f t T of 10 ticular trap. The inspection
and Svaldiit i SYPIUBFGRasHEN2D PiodNoesSAHANEF ocLTM  hestith crehtuSi ghal s {1 om

and. "1 ¢ TpEsolich i aaDR P S Blosl BathGRE b AreS B30I FoThahgr obe. 1h
has a viiRgax o0t §es8atior RobutdiRM allPavaR Bl B thRSdd GYEindpedt;
( ﬁomﬂﬂ R QHSerature

vi brations and a tenperature sensor (not s or sensin

T of a tevajuafiore sedbioat i s that dppTDeriate!ifsFERtie Sl @val BRRTEGapi bRi n the
probe 11 a{mits tip enEi. When t he prpobe 11 ?@pressed agal nst the surface

of a trdpad® be inspected, the sensors sense the vibration level L and the

te rature T, at the surface of the trap and 20 outputs a . .
Vi g?@t i on-r efh AN it0ethg pHgserhdnreniéomethe vequipamrdsinspactios angnal

whi ch CLARARSI sl 8t sy R Re 04IAHL A ol e b STy ng 3eehibh ry(}giving at
least a part of the detailed data output from an equipment management
system having a data output section. The system includes also an index
storage control sections storing the indexes contained in the received
15  detailed data in the index memory section. |

The indexes of the respective devices rétrieved in the equipment
management system are applied to the equipment inspection and evaluation
system and stored in the index memory section of the equipment inspection
and evaluation system. The indexes of the devices retrieved in the

20 equipment management system are output from the index oufput section of
the equipment inspection and evaluation system.

In the present invention, the equipment may be a piping system, and
the devices inspected and evaluated or managed may be traps of different
types disposed the piping system.

25 BRIEF DESCRIPTION OF THE DRAWINGS

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

FIGURE 2 shows a configuration in a memory of an equipment

30 inspection and evaluation system shown in FIGURE 1.
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signals are coupled to the inspection and eval uati on appar at usé%,i | .udi n

a CPU 13 via a dedicated cable 1la. The vibration and tenperat e [?gﬁ 20[]%

representative signals are anplified in 25 an anplifier 14 and, then,

converted into digital signals in an analog-todigital (A D) converter 15.

At the output of the AID converter 15, a trap inspection-result

representati vgj I rigd ,t P ction

data) is provi d(g%B%T(k?ce S?ngsa?nggﬂa?ieo%ngpgfiﬁiﬁgdﬁI Pegra?(s) @%Pﬂeﬁﬁmm ch

pr ocessaggiod ehowni ianF IGWPREsENt ative of the trap vibration 30 level L and

the trap surface tenperature T contained in the trap inspection 21 dat a

i n accor danceF {4 YREcérshemest & @ondaptuad coRfiGURE i G) ofteoprgbatimegioreshownl16

provi ded 39/ flgé exanple, a ROMor RAM The correlation data D represents

correl atiNdICGHRERE trap vibration | evel and surface tenperature to the
Processing the trap 5 inspection

ga'é;g}:)% OI hzt %%@q%%‘-kggg@tsPr{m%gtéﬁh%\iaqg}r}qqg\ﬁé\g@f §ﬂé&ﬁﬁ’$@é€lk% aﬂﬂoﬁYQ’HﬁﬁOﬂr apI
of | uhg@ﬁa’%@a_@ s W52einAgy g@?‘é@?@t‘?,esnl(téﬁéﬁ‘e QWi el F ;ngyt ’
and al so Storleﬂ}l.'JﬁEt@‘?s ﬁ%fﬁfé’tr%ﬁsit%eﬂia:qz%gba A ?;'O r%ftio‘ﬂi'llnéflg:cCSFquhred

traps is conplete the 10 I nspection a Syste pl ed

vi a the sedkirel Ball ardfrdatmimanteiémsthet erBset rég AR e tige CPU
13 thr o(t#]h an osgper atq]ng section 18 whi%rrh@ rrayélgncl ude plura Ngﬂ?s er‘od'?tons or

keys, fdrlGURRst.erring the judgnent results to the managenent system 2. The

judgaent res%@gke transmitted to the managenment system?2 via an |/0 15
i nt &Pface 19 Kl ef SHBWE MW ke OREre kryscen @ keybagrdgdt thepinspestiomg i n

St cam | EAEnEUe P BARE Syl Mol on, B St ke flRatL R aRiea live M Bho 1 aps
am | : Stiifate & deped
claser t e o RoRp A HER DT of HA) 200 "oP Sy R BT HEC. ¢y pe

traps, hbuspedtidrypadtevedsatidmheysiest shown(iHERMREtg aps, float-type traps and
t enper at ure-adj ustable traps, for exanple. On the other hand, even when two

traps are of klidJBEMS tshows t hediffergnexpiduiedude f tearenFlGUREel At tonise i f t hey
nuf act ur Accordi ngly, for correct

are gﬁ gg%/ di f ferent manuf acturers. C
i nshect ePIaNaddosatdran Aats and apdifiedetifam stidismay.correl ation, the
i nspection a i f a st, be based qn the corr.el ation
(correl ati onqﬁﬂﬁgﬁ%h&”?ﬁ“&“u? g@?[%{ssqurs oY gelserhoar é’fﬁgﬁt'f‘éﬂ?‘étﬂoﬁ raps to
be i nspegle ; r; NS L i ti S 1
cont ai e oY Ratoh st TR (DA DFERRE] Parl B s B e Er
subst antégidny ahli afsc3G: demmenti aishyaavavbAbIE 4 r aRpIay CEUBMYFY the
regardl ess of types of traps to 22 20 DEC 2004 be inspected and
eval uat dtspeairareandiayspuaiidrosysteth ehawvndniFdGUWRE Se nmade only if the traps
ar e, gomer Ci aFl IGy Fggaw abl e opes. : ‘ o

IGU Is a scnematic representation of a steam piping system

including a bypass pipe.

FIGURE 11 is a state transition diagram schematicaliy showing
operation of the CPU of the inspection and evaluation system to inspect and
evaluate traps and valves.

25 FIGURE 12 shows a frame format of data transferred from the
inspection and evaluation system to the management system.

FIGURE 13 shows a part of data stored in the memory section of the
management system shown in FIGURE 1.

FIGURE 14 shows an example of display given when setting the

30 references for use in inspecting and evaluating traps in the management
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The nenory 16 includes a trap data nenory region 161 as shown i,lgﬁlyﬁggﬁ
All of the available correlation data D are stored in this 5 fr i 4;
161. In addition to the respective correlation data D, the nenory region
161 stores trap data including types of respective traps, conpany codes
indi cating conpani es whi ch manufactured the respective traps, the operating
princi plsg§t ~the traps etc. Each trap is assigned with its own nunber
consisting of, for exanple, 10 four digits, which is referred to as trap

code herei nafRIGUREM 4 kowsaBn ddtain FRRNBS ¥ B0 F r Jd;]tstgfeewéﬁpﬁﬂr; %¢ trap

data including the correlation data D are arranged on the basis of their
trap codmpsnmaderiapheodanbyemeas sgbiewn in FI GURE 3. There are nore than
2,000 nodels of traps in each of the types. 15 The trap data nmenory region
161 stores trR@WAEalanis, anetale, transitivnadiagradatsshbmaticatiynyilestrating t han
2,000. In order to ingpect and evaluate one trap, it is necessary to find
out neOGSF@fé(P%tqfcfﬁedégéj of bhe npanagneerthaystemobm sebitheltaap dnspettio st or ed

in the nenory region 161. 1t is , not easy to,locgte only desired one in such
many. datld STAINBEORETE dns e R T A e JEHR R0 aRs 1BIASKAIIANES GURE 2, ¢ he
menory ip¢l egion referred to as preset region 162, separate from
t he traggﬁgggrﬁgﬁgp€e§egion 161. In the preset region 162, data of only

desired ones MGURE 17,2P8rts S(ad- akPl(b) %Hﬁ\'ﬁ%)&élﬁﬁ%s""ﬂ? ‘Eiki“sp'?}égs {8y tl?sg pect ed

and eval uated by the inspection and eval uation system 'are store

bef or ehaddittongihyesettingTéee dinbpanat) e mrint htedas mtartﬁesmﬁhﬁgein@n& Rgspsmset
region 162 for exanple, traps in a steamplant to be inspected and

may be '
eval Qat HH.WhiﬁKt'ﬁEGléBEu&V, iPashéa) isbawana list adfudaiaoo reoeaderesl intoathelat a

i ncluding correlation datg D of a ticular_trap is called fromthe data
stored f R%’%W@W@@g‘i%’ﬁsiéﬁgmﬁﬁghﬂ: BeftatRjesows theedisph@ie from

whi ch dgsi tais to be found can be narrower. Witing
of trap8§z§{|gg?%svohetrﬁga%'gsétq‘%@ee&a'on 162 and calling or reading desired trap
data from t NEIBIURET S8008 alpari ot &ReLLRBIOWY dita 1D dnbR dlirfpfier dance

with the key entry through the ntry section | so
causes mamageagentosystdmon the key entry to be displayed on the display 17.
Control prograns according to which the CPU 13 operates are stored in a
contT ol progfdURi 3 is3ai stateetransition Tibagram t sehématisalnt ebiowitigpdi nent

monory. PSIHPR Bt Tk PHebt e mihag st ays e doghadl RSB et gEReainbn.
Fl GURE ﬂ‘ién%g%n?é)rﬂci?&rng?‘l representation of the structure of the

FIGURE 20 is a state transition diagram schematically showing

operation of the CPU of the inspection and evaluation system to agditionally
20 set special management items.

FIGURE 21 shows an example of display appearing on the display of
the management system in which a steam plant piping system and icons for
respective traps in the piping system are displéyed.

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

25 selected from those displayed on the display screen shown in FIGURE 21.

FIGURE 23 is useful for explaining the arrangement of the display
shown in FIGURE 21.

FIGURE 24 illustrates how to form the display shown in FIGURE 21.

FIGURE 25 shows the result of the processing shown in FIGURE 24,

30 FIGURE 26 is a state transition diagram schematically showing
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preset region 162. The preset region 162 includes a plurality, e.qg. six, of
partitioned nmenory sub-regions 162a each for one of the six trﬁ} tB@@ZG@
nanely, the disc-type, the bucket-type, the thernostatic type, the
fl oat-type, the tenperature-adjustable type, and other types. Each of the
sub-regions 162a includes a plurality, e.g. 30, of smaller nenory regions
162b. Tr f.org.an r I i C mal | gr ry region
to2b. rogerfish o8 daRpLLBE (BB RanaEe BBk 3Ysldh 33°Hafia: (en FGH oy °t rap
nmodel 20506 wRARTFIOPRES Y in each sub-region 162a. As previously
st at ed, corrmangs for wr?ztnl ﬁg g’ﬁﬁ 2faigadi ng desired trap data in and fromthe
preset regi onF1GURE @70 Newvs Bhostedmplreofalsp | &Ntdryuse i keftidd ¢ idifys on
the data entry section 18 are arranged as s?h@nwn in FI GURE @Swﬁlﬁgﬁl I's a
front viiewmthef maneagiemsared cyistemaiod retrad wing itips2o eppanhiaiedl2. The keys are
sorted into a_power_sw tch keﬁ group 181, a function key group 182, a trap
type 9sel ect i njlREREy28uphaes, thandisalayudisrilagingkayeguidupl dstaievifte tipspl ay 17
groups, and nay be a liquid

is disposed,.in the to tion_above these ke

crystal '@ﬁ@filnﬂytthﬁa%%tl&Aﬁﬁéﬁn%éﬁomns'ﬁl BA\oERRedsage in, for exanple, two
rows. The ins [ nd.eval uation, 30 aratus 12 is generally

rect angul ar aﬁﬁéﬂg‘ggdﬂu%r@!%ﬁwgpeirp?ﬁigwcﬁ‘gaf@e%e YrallyYesEC 2004 by
hand. The ins i i ~ i t termnal 12a
at the top engﬂgHﬁ%gg%@@/&gtﬁﬁgg??n@?%ﬁégggiérgﬁlﬁ?hag e probe 11 via
the cable 1laF|IGURE Bawid @ fBW BRAAL BlushRtIngY Speratidie oflahd epl vis@etion 18
and 5 how the CPU 13 operates for witing désired trap data 1nto the preset
regilén 1B2nagementtsystemdp marfier tise desctiortseshown in i 3RES 2 thioluGhRES 6
and 7. FIGURE 6 is a state transition diagram show ng the operation of the
CPU 13 whdn trap data is witten in and read fromthe preset region 162.

FIGURE 7 illu t segye of operating the keys on the data entry
10 section 18'%‘%6%&% ?ﬁgpaggtéh@ﬁf(ﬁt %prhgat il @T%W‘&G © 43l so
t he nes LS 7 i key in the power switch group
181 is ;@ggg\é@@ ﬂ%@rﬁddai?%?%nmoﬁ pﬁéeat&%ral?gy!' the CPU 13 checks itself with
respect to itF|EURKEBSHFNAOWS st i PRsratin Bt bpk Pitesh %P@ﬁ)@‘tﬁvl?!bq tRgaces
itself in an idling 15 node M as shown in FIGURE 6. In the idling node M,
t he 18PU inspeaokivn s andc oevalndtibn orsystem datomteiiedy inecadowrdafce andtial @ causes

t he di spl aé 17 to display a three-digit nunber and a five-digit nunber in
an upperiNEBRetign@ndveysiiatiph ofdebdetermined 4r the coanage meEURIBIEM.Part (a) .

Moo St pe AU O D BRBINEA o™ o
Lrap 1 1 ocat e dTuSehl Yivdhi® \0UREE L0 106 ARANE SyAbEBoR o

ar bi trararid/ esaRizifgdahi maPg)SRENEPs tERNAUASsteBRm ?a‘oWké?ﬁPlb,Witﬁ stage,
no nore description about themis given since they do not participate in 25
wr i £0ng refereneadionblGURESdatthroughaBd from t he preset region 162.

FIGURE 1 is a block diagram of an inspecting and evaluating system

1 an_d a management system 2, which are coupled by a data transmission
cable 3. It should be noted that the two systems ére coupled to each other
by the cable 3 only when data is transferred between them. Accordingly,
25 when, for example, the inspection and evaluation system 1 is used to
inspect and evaluate steam traps or other devices, or when the management
system 2 is used to process data about each steam trap, they are separated

from each other by removing the cable 3.
When steam leaks through a trap (not shown), relatively high

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

20



Next, the type of the trap is selected by pressing an appropri i
the trap type selecting key group 183. Then, the CPU 13 entergzgxéinzzbgé

writing node M@ and causes the display 17 to display, after the indication
of "MODEL" in the lower row, a two-digit nunber and a trap type 30 sel ected
through the trap type selecting key 183, as shown in FIGURE 7, 25 I ~~C

Cype ke tiutta ot braBhe o, Rk Rl Moyl Brand cthdeshitsbi Jhe o
anot her t%?‘lg_%réfu‘?@ﬁ o thib Wdp CoRRolatefo KEY afn%uﬁth%g@rﬁﬁgygqq)& ( 'b;(THéessed-

The two- it nunmber in ower row shown 1n F IS 5 the

nunber giriaee empidratifi Ttoorssratdeto FRIMBIarnh @b essrel®RRiN the h%g?%rmrmry
region 162a for the selected trap type of the preset region 162. The

snal | er theredose.) egDanthel babisaok theuwhereddtitn othngpuotiophad. ey stivht h

arrows " 1' " and " .( " indicated on their surfaces in the function key

group 18¥stete privgdges fremethermeasursd wibratios Eyel Hr anghismpeoature T
gion. In other words, one of

he. SmaPEtNgEi jof G4paR e (oG Rl iS Jab IR s PRade M dakteTiS k
| H n T n d n . n . F | , n T n
my be- pieanolfee Fof dirbobraof¥y the dhepedioanst 5 RLEGI b et v 01"
whi ch ; : i 15 .
G spl ay Sy Pe8 3 B166e 11 o RIS Sha el plin Rl TEOTERE (o i

the firsptole 0i1 Qéteche aevmrdtion el PnahbesdifaRbaYemperatufd!l Fobf 142
blinks, indicating that the digit can be changed. It should be noted that

t helbrempayticwiabdrap.00'T hetoins peotion eqm d saafuaticmapberatwent? yeceiyiesnadd2b, but
it is a kind of nessage to indicate that the CPU 13 is now in the nodel 20
wri ti ngPRRGRS 9% MeRsHER el sinals {rmdng prbendl dpidetermine whiesheradry
nunber "00". After ,selecting the ry nunber, nuneral keys are used to
enter tREV (SR dudBBKTY (Fehy'aly 7 Ciah, AR dbisiS8Roln dedihar (s what

begi nni i LakbihRes the highest position toward the digit in the

| owest gggr\%% ?)rglé %g(?%hqgék?g%ﬁngt he thousands digit, the hundreds digit, the

tens digit dawe probdg1unist & vilhi@ition Ydesbri(net ts'h@“ﬁ?ﬁ@ﬁ s8h8ing the RIVEer ed,
the CPU 13 enters into a trap code entry node Mb. The nessage on the

di sph ay L1of dvibphtigesl awnéna t teanpéradsendengogi (nodf shbwn) eoanpérsinglthe s
entered,is shown in FIGURE 7, Part (d). It is seen that the cursor 17a,
t oo, hateHBOEMUI® Thef pastréPen BBEoWIBtioReandoteyaparatureisenspss ap® DEC

200a B OBl Tod Seh % oL IENE TG, T URRRIER BloerTh TSt iad "
trap codgaff¥t theal|fksit abf o 3P £a8 B AWMELOThe E8R&rsCORhaENY trap
g égpon mé?s. AfS

codes shown i n relation to corr I'ng trap no : ter . entering the
trap cogdibration (RAI1B ghecthe tdmperdtaredr tapheosiafaéd Noft (AP tiad daakd ored in

the trap data nmenory region 161 and finds out _
20 outputs a vibration-representative signal and a temperature-representative
signal which correspond to the sensed vibrations and temperature. The
signals are coupled to the inspection and evaluation apparatus 12 including

a CPU 13 via a dedicated cable 11a.
The vibration and temperature representative signals are amplified in
25 an amplifier 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, a trap
inspection-result representative data of a trap (hereinafter referred to as
trap inspection data) is provided. The trap inspection data is applied to a
CPU 13, which processes information representative of the trap vibration

30 level L and the trap surface temperature T contained in the trap inspection

21



whet her or not trap data for the respective trap codes are present in the
trap data nenory region 161. If it is found that the trap data éi}g]ggpggplr
the CPU 13 checks if the trap corresponding to the entered trap code~i's

the 10 initially entered trap type (entered in the state shown in FIGURE 7,
Part (a)),.i.e. whether the trap is a float type trap. If the trap type is

Lrap. codod EhRecaerkE s (KAayBe A48 LIRICHRE L5000 IR A el anpl o

|0 whi ch@ Broatid®dsy, fol3¥xdinple & ROMYBH RAM. heThbsPyAY|dtforf Ydiaspondi ng

to a 15 entered trap code "1 Then, en the 'S 1n the state

shown i relpr&Bits7corParatiohedt thantrabNIibratéon igvdlhmdsuEaak tkRpedarHe 84 is
pressed, the CPU reads the trap data corresponding to the entered trap,

i . e. thdher amalata ofostaam teakagef thiough tthe tmapel iRrotassing” the tiag :

il lustrated exanple, fromthe trap data 20 nenory region 161. The read trap
dat a¥i s iEPeedanidataHe the & thd Aot gesgrbeihes zu. nathany Siﬁ@i’ﬂnﬁef@kageomn t he
di spl 7.¢h t.0 a nessage,indicatin hat the witing of the trap
dat & nad BLERH ARfsHay el roltiged, © UlahaiantAiegres Sokda. (e The
CPU 13 el 1 .25 Alternativel y, the trap data can
be wi t:rgﬁuﬁss‘ﬁf Zgé?ﬁg'n?hiﬂégdf%qud% m?.a(%g@(ggswmﬁét t‘?eq%gr‘grtyﬁ alihs I n

t he stat I@?{V\@ ' AIfEd 4 r n this case, upon pressing the

arr oned dligg thnedl %ds:dsage gnmtt grﬁ?@ﬁ’?’wbu returns to the state shown in

FI GURE 7, ParWhe) .theuritdwection oft dib sfesdgsp@d rrape st ompleeyd itReF! GURE

7, Part (e) to 30 alter the trap to be witten, the trap code for the

desilPed ifspgctien eandrewrlbgtion sysienDEC i200duphess viimgthepwadpe | 21t & rtheer i cal

keys, which returPs t he azparat us 12 to the state shown in FIGJRE 7, Part
) - '

(d). InPABAYEHEA! SYSIEMi 4 FIASGRENMantaist G{ven, to fthﬁoﬁPrUaﬁ?’dHy@UQh an i
| | Sk din't tra at a nor
eg on LREraipb s b P e Mloh LBy TRETAR ol BT b & ians B e ge_yi :
AW dfadi a S in
The rogirmsfeRing, AR 3BHGMAA AU 6/ (ighausai By oRE 22 7 THEG ¢
(c). as jetoment reBlUBRiTer trafantitted) to tife shahadefiaRe syat&rRr? a6h 4h gpocode

Sho!ljgd ?r?teer?atceer e1C£|3 and the cable 3. Detailed description of data processing in
the management system 2 is given later. |

The correlation of the amount of steam leakage to the vibration level

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

to be inspected. Traps may be classified on the basis of their prhéipIes of

20 operation into disc-type traps, bucket-type traps, thermostatic (THERMO)

traps, float-type traps and temperature-adjustable traps, for example. On

the other hand, even when two traps are of the same type, they may exhibit

different correlations if they are manufactured by different manufacturers.

Accordingly, for correct inspection and evaluation of traps based on such

25  correlation, the inspection and evaluation of traps must be based on the

correlation (correlation data D) for the structures or types of the particular

traps to be inspected.
For that purpose, the inspection and evaluation system 1 contains in
the memory 16, a plurality of correlation data D for substantially all of

30 commercially available traps. Accordingly, regardless of types of traps to
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10 In the state of FIGURE 7, Part (g), if, for exanple, the "ENT" key is
pressed, the waiting of trap data into the first trap nmenory rggh r
the renewal of trap data in the first nmenory region 162b is ngﬁmgﬁ%[ﬁ
According to the data witing nmethod thus far described with reference to
FIGURE 7, a trap code of a desired trap is entered directly by 15 pressing

dosi r oq M TsPRERERR FPUREEY. GorrPRGRPBRENER antoflal AFobcfB8 Bl code
i st. - Agqy f (i frapsitel dd iior@ibAg. VsMERIE onbg addition to the trap code

[
entry nethod, a trap nodel retrieving and entering nethod is al so enpl oyed.

In the trap nPeelmembry €6 inglafes antrgs idada rmér'ﬂ@fiy régiohaps eshafinqh the
desired trap is retrieved, and the trap data for the desired trap is

wittenRRGURE BasiAliobf tthe wenilableedorraptiondehta Thearer aporgadeh thgEri evi ng
and entering nmethod is described in detail with reference to FIGURES 6 and
8. The MeMBEY irepipdn d&fled innadditioret® theaespectiye wormigtion ojatar B, dheil ar to

o BB 5 B b Pl 5 5 o Ty
iti gl : , [ |k [ v CPU
12 oS sl PR R et Bl BB

the ill t i i e I paratus 12, there is no key 30
named " R g SRR HAR i Bl B SR EGRVAT O i the fanct i on key

28 20 DEC 20fth trapui ééfeaghed et itaSow R auntdr @Rlistiey of Aortdiainsgee tine

the retrieval key or "INF TI ON' key is pressed, the nessage on the

di sph ay faur digitsgeshich isheefernedstman trap FodeREeBin&fet. () thSheap fatal | v,
wor ds " COVPANY CODE",K are displayed in the upper row, and a conpany code
consi st MYNBFY, regippr1&h dhel respertiveitian datasingdudingdhe ieorealation paiaibig

conpany I i splayed. in t l.Lower row. .Iln the il]ustyated exanple, a
conpany aggﬁrérggeddaﬁﬁ %s%%’ﬁr%@ﬁ%ﬁ%ﬁ@ COMp Ay {{QHECO‘J@B@G{ é?escim%lrlrfgyed.
The manghg @r selection node MB is a node for selecting the manufacturer
of a trap whose trap data is to be witten. The manufacturer 10 is sel ected

by pressing dieeref atdemérd thamngl 0001 niodedy sof WABS Bneagh &hene @ esand "~
" keys is pressed, the nunber or conpany code bel ow which the c |psor 1l7a is
bl i Hki nd hehtiagedata memeeryeregion dbtt shsres) trapndatahandohpaoy, temelatico
changes. Aftqer a manufacturer is selected in the manufacturer selection
mode 150082 Q1S BRDYeA? S1Q7e thed 2.008del Inserdesttodnspeeteand @vaivaterons t he

del " desi o of, t ket f act h t ed
et acligPs " B Skarf to BBl LD, OTREAGR ety &) Fit 5t S8%0 thaten ¢ ne
di spl ay»i i - - U 13 i th
e 8 GUFRoRRRHlon Bafa BLNTerBd iRARE déharPdaioReraf ) Hisibcedsy 1O the
di spl ayEIbatEPIﬁ'nf}?Qletslh@ml oo suoh f&hREaba. Part (e) is, for exanple, a float

type trap, Mde : :

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

memory 16 includes a region referred to as preset region 162, separate from

the trap data memory region 161. In the preset region 162, data of onty

desired ones of the traps, e.g. only those traps which are to be inspected

and evaluated by the inspection and evaluation system, are stored

25 beforehand or preset. The traps of which data are stored in the preset

region 162 may be, for example, traps in a steam plant to be inspected and
evaluated.

In the actual inspection and evaluation procedure, trap data including

correlation data D of a particular trap is called from the data stored in the

30 preset region 162. With this arrangement, the range from which desired
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J3X-2 manufactured by ABC Conpany. Different fromthe previously described

trap code entry nmethod, the trap nodel retrieving and enteri ngynet
enabl es an operator to wite trap data for a desired trap eve%:ﬁrﬁgtﬂaﬂﬁlf

not know the trap code. Accordingly, 25 he need not use the trap code list.
Next, referring to FIGURES 5 and 9, how to read out trap data witten in

menory 180t SEBE faffd KETHR pBRBER, (7R Cre o, TParts (a) hrough (c)
i ' . or in

o e s 20 TRty o5 BaRSio" i Fqtet Tea B2 (i keI He Fhdind  ha

i n Fl GUREeSire®ardp (&ba frond fray F%sétr@@ﬂ%’ﬁs7qarﬁéﬂtodtﬁaey Fr{)bdc'ﬁlp?@ﬁn& Par t

(c), a nessage "J3X2" is displayed i e portion of t wer row of the

di spl ay dgcdrdahowiwith tine kepssdgetilpRLthe ldataTéntsy sechiegrawse The ¢pgp data
forpa ?\//bdel "J3X-2" 5 trag?hasggeen al ready writt!((an in the smaller nmenory

regi &n 153 Hawicwyserea meesnagenbabed dr0the kay drtyriobbd displdyedsoly,thehen t he

display 17 {s ip the state shown in FIGURE 9, Part (c), the CPU 13 is in

t he rmdeq}'sﬂzlqytﬂﬁg mode M4. However, it should be note that when the CPU 13
e ML2 for reading or

21 e ool hodar 3t Ruo T Sghch A AP S e e . ©
oy SN Bgnih BRIl 8808, PR BAREHE AR LR, Quilfaatar o
L SRR GO On O OGReISISCNS £ ROMABIRAEL" |1,
regilén nlinbdrag dadd "'memerye repiort r8d dad ahtoprases Mdgied 15I3%r& oft & aRAI S

cont ai ner?dnf}g]uergti%rq.e

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,

15 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) ’t?aﬁp model

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

As previously stated, commands for writing and reading desired trap
data in and from the preset region 161 are give through the data entry
section 18. The keys on the data entry section 18 are arranged as shown
in FIGURE 5 which is a front view of the inspection and evaluation

25 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 numerical
key group 184. The display 17 is disposed in the top portion above these
key groups, and may be a liquid crystal display panel which can display a
message in, for example, two rows. The inspection and evaluation

30 apparatus 12 is generally rectangular and has such a size that it can be held

24



"ENT" key is pressed, the trap data stored in the selected snma {ﬁraD
region is called, and the nodel of the trap of which the trap ' %n

called is displayed on the display 17, as shown in FIGURE 9, Part (d). In
20 the case of FIGURE 9, Part (d), the trap data for Mdel "J3X-2" trap has
been called. An operator can know the trap type and nodel of a trap to be

ven ¢ o PaBE . R ioRel R 41 EeildiBa Bedefatls' 18 MRt Ml ehBle: "
Then, thed %PW%&"‘IRE gﬁg@é for]gdpﬁecflﬁg 'tﬁé%@?ﬁﬁ?t@‘i’ﬁ\’)aﬂh‘é""éﬁ%é 4125

accordance wt tra S 1n precise 1nspection
and evalyatthercabls 1qg_scri bed above according to the present invention,
trap data for only those ones, out of a nunber of traps, which are

i medi ately tNole hmpemadlpmjd*atebmﬁﬁ(kb?ston/d!hw ddtar enltriynsddtrorpri@sandr egi on
162. When a 30 particular trap is to be inspected, first the type of that

trapSi s hypy de &P U dridoperate 2 o DROC RO e treq:i datapntﬂmtlae ipsesed esgied from
the trap, data for the selected trap us, it is easier to call

desi red t&%pddng 4he feap e@qiqes @deﬁcrﬂb%wmrecfe@qﬁ%maﬂguF@S 6tand fodel s of
[l the t h | t d b f dat
That can &' beF GUREGS, u'aq‘ﬁ A&ty Ratitan ShallRnorthE, B e aro of ghé 4 ®
30). T | N
f)ne)sterealgnmt'ljjful1 ﬁnét?énn ttH eiuzses r%?n?gb% r%%ﬁat o&gbtgglta%re?ﬁ’;eg%n el’s a%/
most f orF |GASRELT cﬂmtvms heces glidriey of blﬂbfétYnngéH@rysn@mw d4gl @@ﬁ¥162b

for each trap type can handl e al nost any plan However, the nunbef of the
smafl0er sestiony 180faregriting régbdata imto thHempresett cegionr 162, lamdt biso the
above-descri bed exanple, the _;)reset region 162 in which trap data are

st ored |r§9%ﬁﬁﬁQﬁeGn|th9&l%\019Vur ality of sub-regions 162a each for one trap

h be di d d b
ot act uror B <A LN Hsdk HoTHRAEW ATy BTG G CPof by Pt iSsSEa PP ng L1 ap
onee. an?dwaf'“’”” FoPDIE Ry’ RCOAL ARk, hofl B e !5"?%& R8¢ e

model nmd@fermﬁeélmﬁéinéﬁ@m ABYuibghres 8 cbAds & &l\é%e%hﬁsapﬁxehnqauﬁgat trap
(i.e. forward matching search) to find out the trap nodel. Using thfs trap

nmodéb, trhed@OMPrap steiven iin RGURENGor katheddling smede M the QR etd may
i ncl ude one or nore assenblies each including a nmain (ﬁi pe 4 and a bypass
pi pe 5, AW&its t%@%ﬂaagwmm e idateeenioy sadiona 18; apndialse opausesnmihe,

or " opr bR LB H1BE o Rt iR ARS8 VL i oMb AR AT Re
trap 41 o dialy saww%@@%'b%%emér 58 sholh IPRIBURE S 68 Qlaf ne 17O

41 can b nalntdlned ypass plpe b5'i ncl'udes a bypass vdl

control ITHyW thhgs- th?w Rimbéream thy ap@Rrt iy AhPehd- dlyﬁia\yeq 747 afid “43eAr e

di sposed on opposite sides of the trap 41 for controll'ing the fl ow of steam
t hr 80gh nm&ben”amm&serﬁmg thd heed nd@ dtearmhandéingt@anbwherkya pahigcviarves 42

and 43 %Fe?p ?ﬁggated The five-digit number in the lower row is a “trap number”
given to each trap to be inspected and evaluated. Both numbers are
arbitrarily assigned by a person who manages the ﬁaps, but, in this stage,

no more description about them is given since they do not participate in

25  writing and reading trap data in and from the preset region 162.

Next, the type of the trap is selected by pressing an appropriate key

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

model writing mode M4 and causes the display 17 to display, after the
indication of “MODEL" in the lower row, a two-digit number and a trap type

30 selected through the trap type selecting key 183, as shown in FIGURE 7,
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31 wi th the bypass valve 51 closed, so that steamcan flo tﬁr h the
trap 41 as indicated by a dash-and-dot |ine arrow 4a. \Wen t régftljzm_]l,
fails, the valves 42 and 43 are closed, and the bypass valve 51 i s opened.
Then steam can detour through the bypass pipe 5 as indicated by a broken
line 5 arrow 5a. In this case, though drainage of condensate by the trap 41

apai 1 naly (epl EEEHB?aa?Ef"‘%'?ﬁ&Bih?ﬁgﬁ%gﬁ%ﬁiﬁ%ﬁ'ﬁﬂq%en"@”?ﬁbgé?mi tepopp Lge
h ' : 11
St eam 1 ek o8P, {95 B hiesspd af ik hrqalfeshdf “Bron Vs Jrap ubeolos
| ) | dbfeties
necessary 10 T nabear mar ey aPey IR AR OR TR YRR e

bypass val ve Fhe {Wedagitinpmber insghedbwver rowds fua #aiF Qo Ry st @Hrf(ﬁffsor di ng
un

to the present invention has a valve inspecting and eval uating ctl on,

too. 9t the nembeswel oingt of ttbenthirtpksnna|émnemgdryt heyivas vis bl iPrtAEUSES-
ultrasonic vibrations in the ass valve 51, as in the case of traps.

he b
Accor di MYE{OrHetfdiph nb62$1é(00itb>ég$$|@ﬁtﬁcb\t@p itype tod thel peeset, régionsippssi bl e
to detersj th t, st is | eaking th h th | ve 51.
W brat | oS SR ey a80iH B2 re BATETaH dean i) ihreughiitit fon 20
t theyhi ; 11 i pst, t f, f th |
housing. The. segn: Tl BhroWie, Bl O3hd 4 MR S Beib Stubioasodn hem ¢ ne
data_obtfanotidntieysgredpd 82ngres bREHSONS en{fé}eoﬁéf%ﬁﬂ]rw&#s“tg&ﬁrgwgﬁ% O

i nspection and eval uation program nenory region N th

whi 48 a acdrespantipgdi aniesivddesmbliat M ONORIHH | S IAtRAEAworaEOBRBIE {0 25
this pr oHr am the vibration |evel is displ'ayed on the display 17 and al so
t enpor artl By SBYadies dmemanye regier 625, inThehiohl toe storepeetired trap ewbd gt i on

. programj xecuted in .the CPU,13 to judge whether or not the bypass valve
51 fail s‘s,e?%&&.d ﬁ)‘.é%Pr?éP“BB thée "t eaﬂﬂ?i JsJEJ| g%@MSng.FWQNamlﬂée,tﬂm add” &eyt he

U brati ongy bR RS ARSH sb B SR Rudllo e midce rapiogatumberas B 1oa he
val ve Slufishdebgchedordineyl 46 hORBREIAMANT GVHILALLAN REORLAR pr ocesses

the tenperature data fromthe pro 11 to derive t he

val 1% 51isptagedeispas athoven is FIGHREYE A gn (tcP_e Heaalathel hetbtyShemBeri N the
rrermry'_J(6, ,toget her with the vibration |evel. Thus, a-~ operatyor can 5 know
whet her (8F Ihdte st sy@idof thel menIy frimber)aom tied slospilby 19yrd aaesdrempgr at ur e

glc/alt Bgt ;f%\h}?g, ?rdeicéttinSQRg{ %ebgigrll%gr? btehc tan‘%""e%r.‘ tﬂesheo%lljé %gennétehnt?ng?%lgéon and
memory number “00” does not represent a smaller memaory region 162b, but
it is a kind of message to indicate that the CPU 13 is now in ale model
20  writing mode M4. Therefore, no trap data can be written in this memory
number “00",
After selecting the memory number, numeral keys are used to enter
the trap code of a trap of which trap data should be written, beginning with
the digit in the highest position toward the digit in the lowest position, e.g.
25  from the thousands digit, the hun.dreds digit, the tens digit down to the units
digit. When the thousands digit is entered, the CPU 13 enters into a trap
code entry mode M6. The message on the display 17 displayed when the
thousands digit of, for example, “1" is entered is shown in FIGURE 7, Part

(d). It is seen that the cursor 17a, too, has moved to the position below
30  the thousands digit.
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system of the present i nvention is used, it is necessary to choose one of

the trap inspection and eval uati on program and the val ve inspeﬁ.ﬁop@@d%ﬂ@#
eval uati on program dependi ng on the device to be inspected and eval uated:

If the trap 41 is to be evaluated, the trap inspection and eval uati on

program nust be executed, and if it is the valve 51 that is to be

eval uated, t val ve i ns.&)eﬁti an _an evaléjahi on progr@m nust, be,,chosen. For
¥ o 2

that purpose, M8 fofs SUGHs M MHAE 2 UAPLSRTHRLE Dean all epteradyn: e Wap

cval uat R eo T g RN e R e AR Dl MBB NS IETY secti on
18. |n additipRet@abhtsggenita paricarouapdeant BE RYSWATIRARCACIdNIgt 0 the
illustrated enbodi nent of the present 1 nvehtion can be operated In an

aut omat igons@ini eRinRG cRgkes showhhe ratdtiorats comwsbehiling fragemotiég, trap 20
i nspection and evaluation program and the val ve inspection and eval uation

progbam are abfterrenterald thestrapadeaie,ithe sttt €3 olectey thehanteaedrtesietedsi ned
nunber, e.g. one, of traps 41 and the same nunber of val ves 51 can be
al t er natwitly teap dateestorefeinsthedrapriae Memeyotegies 46 aed fords tough

i nepect HTPUIEH GGV dEh ata (D feSREEHRGIIAD Codenars Pragtatn régtr"rBBdib ren
wth rorgie g RERE B iR PhoACthet AR RaP IR I Brb il ihR
concept ugbl)y13 Ichdgks 3 im%t%eéé‘ﬁrbggoﬁainbh&: gg@gﬁﬁere‘ﬂhfr‘éP %&%ﬂh?na

manner illustrated 1nt state transition lagram o

accgd0dannigialyt éntehed prapotypes(entereld iURe dthte 8hd@n inZAIGUREZOMart r(ap),

i nspection and eval uation node M0 is a node in which the CPU 13 processes
i nspect iign whether dbe deamis aiflodtype-trampr edfethieatrapdypeatia theadorrect one,

t enper at ur e- resentative data provided by the probe 11 in accordance with
t he trarSHPnGBiﬁﬂﬁoma@sﬁa ERTTRYA &pémndmge.totﬁ@ edteredatiapncadea D 5
for the 1 e 4l d an lua . I val yve in ti.on and
eval uat é%ﬁﬁ%ﬁé %é)otht%hgh@’%fi{fpragym ﬁh@gﬂnéﬂeéﬁ%’% aﬁt gx‘%ﬁggecdﬁr dance
with th ' i O d; ' : ' {4 and
oval uat | DB ¢ € O e RS spERARG te8
switi6h leefegrdtmapldide t100)0CPU 13 checks 10 itself in accordance with a

predeterm ned procedure and, after that, enters-into an idling state 100.
Then, when the CPU 13 is in the state shown in FIGURE 7, Part (e),
an “ENT” key in the numeral key group 184 is pressed, the CPU reads the
trap data corresponding to the entered trap, i.e. the trap data for the trap of
which the model is “J3X-2" in the illustrated example, from théhtfap data
20 memory region 161. The read trap data is written in the first memory
region 162b. Then, the message on the display 17 changes to a message
indicating that the writing of the trap data has been finished. This
message is shown in FIGURE 7, Part (f). The CPU 13 returns to the idling
mode M2,
25 Alternatively, the trap data can be written by pressing the “ 1 " and
“| " keys when the apparatus is in the state shown in FIGURE 7, Part (e).
In this case, upon pressing the arrowed key, the message on the display 17
returns to the state shown in FIGURE 7, Part (c).
Further, if it is desired in the state shown in FIGURE 7, Part (e) to

30 alter the trap to be written, the trap code for the desired trap is entered by
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The term"idling state 100" used herein means substanti aI ly s the
idling node M in the state transition diagram shown in Fl GJRBgaﬁE@@QOA
idling state 100, the CPU 13 awaits a command and is ready for 15

i nspection 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 . s inthe tra ectiagn and, eval t|on de nd is
ready f@?ggﬂﬁge RRTQE LN TeATET %éﬁ%é' Sa WG rgiurn|sn daPRAx Psi1%?%?el y
after t u f %zf tus 12, the CPU 13 is always placed in

t he mamg(&fltIe %Wés‘@mﬁt’@hrheww?é 2@ I n the idling state 100, the CPU 13

di spl ays a nggsagg. csnaL&esmvwl # EfGURMi gatpag tagt l?hm$%3d'a?a' h the

idling state 100, in the trap i nspectron and evalua Ton and in

the mangarespondiiddonthdeentstdi trapecabs igdduhian the t@PIdada imemorgval uate
atrap 41 25 immediately after the inspection and eval uati on apparatus 12

i s tor nedgion. 1@/\11,eartfhtheptrepdym& dosrgepesisiény dgdhesntere tnapf eade o nbhe
housi ng of .a trap be eval uated, a neasurenment starti ng swi tch (not
shown) éhetnwélaﬂiwoaﬁeqtﬁd. tgapdm%@van Whett thenérapr dal@ isifoun rlﬂsthﬁer@gmn ng the

e sand o 166 T sbrelufhe & B Blaes Spodvtin EIEARE.. Balh 05333%3%%‘%0 STEC
2 mossadh TIATERG: 13T £t dnueigtE BroPovE Ut (ifp AR Shbfaie ' oF ™

the trappfdredy.e being nmeasured. It will take sone time to precisely nmeasure
physi cal quantity of ultrasonic vibrations and tenperature 5 of the trap

41.10hus, thdnphebstatd ofelyl GleRErgeParogy)ndt, fohexangres thé SENT"okeexanpl e,
about fifteen seconds.
pressed, the writing of trap data into the first trap 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
referenbe to FIGURE 7, a trap code of a desired trap is entered directly by
15 pressing keys on the keyboard. However, if one does not know the trap
code of rthe desired trap, he must find out it from the .previously described
trap code list. According to the illustrated example, in addition to the trap
code entry method, a frap model retrieving and entering method is also
employed. In the trap model retrieving and entering method, a trap model
20  of the desired trap is retrieved, and the trap data for the desired trap is
written on the basis of the retrieved trap model. The trap model retrieving
and entering method is described in detail with reference to FIGURES 6 and
N _
The states illustrated in FIGURE 8, Parts (a) through (c) are similar to
25  the states shown in FIGURE 7, Parts (a) through (c). When the message
shown in FIGURE 8, Part (c) is displayed, the CPU 13 is in the model writing
mode M4. In the mode M4, when a retrieval key is pressed, the CPU 13
enters into a manufacturer selection mode M8 as shown in FIGURE 6. In
the illustrated inspection and evaluation apparatus 12, there is no key

30 named “retrieval key", but a key labeled “INFORMATION" in the function key

28



After the neasurenents of vibrations and tenperature, the CPU 13 enters

into a judgenent step 300, in which the CPU 13 processes the isnspegt ho
data, i.e. data relating to the ultrasonic vibrations and 10 é@ﬁpgﬁgCuggﬂﬁf

thetrap 41 in accordancew ththe trapi nspecti on andeval uati on program usi ng
the correl ati ondataD. Bythis processing, whether or not thereis any steam
| eakageand, i f any, towhat extent thi steam | eakage i.s are auLona{kcally

y .
made. THWEOHRJHeHt UsBHAS haireipleypbdesn tHelhgi spmaytime tearairigyat &&porarily
stored in | 6. 15 After the judgnent st 300 i.s | eted, the
Py 13 08 WRSRURTIQN yebris WeSbetinfut Mibeaa. o e dtSulal, 7 ERafbEbect | ng
and eval in n AT ol J cti val I f t her
frap a1 0Te SnEodi i il PRdRE P IRrT L SRBP AR, 1Ry ERBEAE e s
istob I edidl , € rqf section
13, 0. g CTRE R Yisplyenth Mo peAoby qrft bdoiBadl SOt oSS ann ¢ S once.
Thi s5nakgs dxmEmpley dde sdigitt antwell hes wabyeodréw@@diingnc@nmawahums g8 node
MBO fromthe trap inspection and eval uati on node MLO and is ready for
i nspect idisplaydddundhedoiven rofv. a b the Blustrated lexasgrte, @i cmmpame cddepg0ay 17
di spl ays a message indicating that the CPU 13 25 changes its node fromthe
trap i ngpékits SOreaspoading ao mpanoramer68Co areedisnlayedi nspecti on and
eval uati on e M30. Simlar to t.he inspectian and evaluatipn of the trap
e For i nspebte ManntAclut b BelofnaEo M 108 Bo8e Hensefikitie 1RE <
urged agal val 1 luat [ utom;i iniLtiates
the i nsﬁ%ﬁ%ﬁE%é Ogoé/gr\? lw‘aplsgﬁr%[}/ﬁtaﬁégﬁssgq gﬂ@.ﬁegpem i caﬁ@éctﬂg} CPU 13
proggcegs \Yete eldOBy Iressity BRE Ot dqtaaand: | enpeyait unghélinlod el bPERE he
measurenent 1 n the measurenent step 200, and processes the vibration and
t enper at'ulr & aohalt ‘al i"rkeyscisr prassed witehn tiimdev ar e mpeEmect d@bekov wehich Gl i on
programto deternmine the vibration | evel and surface tenperature of the
bypass w&lrser 47aiis blikipgdgwnges Gneeases. ondaereasies)aandriheesempany
tenperature are di_lsgl ag/ed and tenporarily stored in the nenory 16. After
the j udd/@it 28LEN30BSSthe CPU 13 automatical Iy returns to the idling state

A0 pon oecerEiet SSknfPighis. RELH T RS TER LA M RIBbER e

15 M8, the CPU enters into a model selection mode M10, in which the model of

a desired one of the traps manufactured by the selected manufacturer is

selected. Specifically, the “ENT" key is pre-ssed when the display is as

shown in FIGURE 8, Part (d), and the CPU 13 enters into the mode M10.

This causes a display shown in FIGURE 8, Part (e) to be displé?ea. The

20  trap shown in FIGURE 8, Part (e) is, for example, a float type trap, Model
J3X-2 manufactured by ABC Company.

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

256  he need not use the trap code list. |

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

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

30 same as those shown in FIGURE 7, Parts (a) through (c), or in FIGURE 8,
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10 and eval uated, the probe 11 is ur géd agai nst the valve surface, and the

sanme procedure is repeated. On the other hand, if an operator Q@n!}&lgoz%
i nspect and evaluate a trap 41, he presses the "ENT" key once, so that %J

13 shifts fromthe val ve inspection and eval uation node M30 to the trap
i nspection and eval uati on node M20. 15 As descri bed above, in the nmanual

AR MGG e TRl BT R L% 12
e veer B PohPRAOREST, B3R BYSHRFISHEE S AP 1, HIRAARE0N, 1
oS U sSYS BT 1840 SoheoPnes A AR e SRUIAT I INE e

sW t chednéssddee ‘MOTEL 0t s Tieiatigr Bedsusts elditr P as§seasaby «Jeipecting
and eval uating either of traps 41 and val ves 51. However, in order to

al t ebnattedly hegabesn alwadyi waticonis tife smmble4¢ImemdrFeliomas62 vadweg Ghe t he

i nspection and evaluation node is also alternately switched between the

tralp insrb%mprbrntﬁmerg%f’uatAardem@erdzor%muslrye whan éhe ml?%ayibhi%d )
. o b . L ENTY CTee which i
Séﬁ‘ly”?ﬁ $66i et shghar i PGORE Sorrtith el theok AT 3 ot ifp :nip'gd&‘i‘iw.sggaénd' .
i 3 i qusly.
oot ot HOUE LD, HoviVor R HAR3 het Aol thal et R P Jdn s thRaTese 12

Accordingatp i%'%ﬂsb'ihuétrﬁ@dédre%WMzMﬁq%rsY@édmgr& nge[paﬁ%tganual

swi tching node and the automatic ing node 1s done ressing a
"FUNC' HKey aidediled frapcti on key group 182 followed by pressing a "5" key. 5
Wen the CPU 13 is set to operate in the manual swtching node, it can be
changed to tHa the statei shewn tiohf yUREdE, Wash (chel.¢ FiNttie kegdeincsadieg " 5" key

are successivgly pressed in the named order in the idling state 100. A
message M c@t ishgwl"h!ﬂ t'hy'{é]viqscﬁenglfﬂgdé(%‘f g pseesrd edfefalbepsmalieRanged

shourd HEABFL oot fAPTUARET o (G R Roohied Bibit bt oo, 1
" ENT" . oo A, 1
} ngpec{\li-gg#lé({gﬁgl @vgrﬁﬁﬁgn%gfewﬁﬁqﬁ%%%k;eiﬁ!eg @JI\/\%@EE{‘%E@%?’%@)' Eg%ezzt ieon

andigvalseddcted smadchhearatyt hegival Y82hnRpeké i Brvtarshidd gyabepdd ogqrode
M30. Let it be assumed that the CPU 13 is in the automatic sw tchi ng node
and t hatwheaie thespeant idata ofied deaMeatel o'W 3X%eak trap \iki eintalnedCPUNN®N $hen i s

? P?EE r 25’3&%[‘]2; & 1epresedy 'egﬁéhzd“qt%"?@r%ﬁgeg@'eséggifé‘q”‘ga{agl%é ROBORY of t he
20 I DQ: : 3 i

step sostdid (o 8uedoRnd inetfoabBP 168 i o T ER e diad dale TR BREEL o
mode M2Qaf|@H i%%@?ﬁég@ﬂ%ﬁﬁﬁe?ﬂ?#y@til?',gaﬁhs‘?]otg\{regw ﬁgg‘gg@ t#b%t{g&}’.gf*?ﬁ“ step

300 is finished, CPU 13 to the'v i dn and eval uati on

nmod20 MBbherohseebfFISURE theParll (dg thkatrap 10a #&r Woela! “UBR-LPYap3has ready
for inspectigagl and evaluating a bypass valve 51. The probe 11 is pressed
agai nst beiea caltgthceAnfopdratononsi g ouf thentrapalype &id modse odwentrapttedhe t he CPU

13 proceeds with the neasurengnt step 200 and the judgnent step 300 of the
val ve | HSIRRGIEEHineR) tRmAIRINYRAIAs0RN bl ate atf toi the AR "owsingt i ng t he

{ae Sh eSS, AW B B e ST A2 0
M2. Then, the trap which is Model “J3X-2" is inspected and evaluated in
256 accordance with the called trap data, which results in precise inspection and
evaluation.
As described above, according to the present invention, trap data for
only those ones, out of a number of traps, which are immediately to be
inspected can be selectively stored in the preset region 162. When a

30  particular trap is to be inspected, first the type of that trap is selected, and
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node M20 and returns to the idling state 100. Thus, in the automatic

swi tching node, the CPU 13 automatically shifts to one of thegt®ang
i nspection and eval uati on node M20 and the val ve inspection agd“gﬁgga?tq[g’n

node MBO after it perforns the inspection and 5 evaluation in the other
nmode. Therefore, when the automatic switching node is used for alternately
I nspecting_and evaluating pairs of trap and bypass valve, there is no need
for manukEsiigdstliapcthatagist pelesied dramdhadidap «aterieatibleyselasterbdan bgre.above,
if, in e aytomati ¢ switching, node, i} becones necessar 0 successively
eval uat d T 1 FRBaSIor 16 Calhg SkPoed a0 dataghancoalbRg It REyhi (bog 8B < winon

t he CPI Lsuin the 1dling state 100, which can switch the inspection and
eval uat iféﬁHHf)‘H& mpaﬁllso%ealrlrgt&%tw%e%'he other. In the above-described exanpl e,

Lne ) nepect ! I Mecifsirated eaanHe ot i GRe k¥ AFab Udtaqpal BER each

time one trap or valve 1S ev I exanp nor e

traps 4heostoyal Veth&pras&t @\gﬁw%@sacﬁ 'ﬂt%gl@.pie%%mgﬂ?ﬁnd.Tﬂ\éawgéioqn node

can be switched fromor to tthe trap I nspection an al‘uation node M20 to

or fromthirey valempioysdefdri the dodowirg vedsom mutieaiB0.onkhetoambetlighgdevi ces
to be evaluated each tinme may be changed. In the above-descri bed exanpl e,
only thelaypuses franvabsut 16 tecbwudi Alhtrag madekscal ost éomeath tiep typeve

i nspection and (Ieval yation program but the valves 42 and 43 in the main

pi pe 4 MBFOAIEEhellUY| BEIGEET i e Yr trgieRs wi @D thee @ar tap pen§pBCti on
dovi coo IR BBT A0 A1 JhREL oL BB PE A, SPRDeb e Ton
resypts r@@ﬁ)n%51f§f@f§hﬁf [iﬁﬁtetoototnﬁrtg}anagenent system 2 by connecting the
equi pment 7
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.
on a manufacturer basis. |
15 Furthermore, the method for writing and calling trap data in and from
the preset region 162 ére not limited to the described ones. For exémple,
it may be arranged that only the capital letter of the model name of a
desired trap may be used to retrieve the model of that trap (i.e. forward
matching search) to find out the trap model. Using this trap model, the
20 trap data is written or called.
A steam piping system may include one or more assemblies each
including a main pipe 4 and a bypass pipe 5, like the one shown in FIGURE
10. When a trap 41, for example, disposed in the main pipe 4 may fail,
leaking steam, it should be repaired or replaced. In such a case, the
25 bypass pipe 5 is used to bypass the frap 41 so that steam flow between two
points on opposite sides of the trap 41 can be maintained. The bypass
pipe 5 includes a bypass valve 51 for controlling the flow of steam through
the pipe 6. Valves 42 and 43 are disposed on opposite sides of the trap 41
for controlling the flow of steam through the trap 41.

30 If the trap 41 can operate normally, the valves 42 and 43 are opened
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i nspection and eval uation system1 to the managenent system 2 by, for
exanpl e, an RS-232C data transm ssion cable 3. A command is gi \‘gﬁ?‘ ?E@Jgho)*
the data entry section 18 to the CPU 13 in the inspection and al ario
system 2 to transfer the evaluation results, 30 and, in response to it, the
CPU transfers the evaluation results via the 110 38 20 DEC 2004 section

tl?aﬁé‘?eM?'{E%q??ébﬁap%ﬁé‘*f%&%éﬁ?ﬁﬁﬁgﬂﬁgﬁetﬁéfEﬁq”é‘ngﬁa?i@?@%?gqiﬁ’sﬁ}g?ﬁéﬁr&éégﬁtﬁ? ]
ng ;e;negﬁée?ecﬁtg gﬁc{?gyé g?tﬁ {]derhggg‘ Lig%e F%’WE‘E% tgv Hé#ﬂgﬁ%\r}g?&ﬂiefo%&r 3@% ts are

_ ; ; _ e th
encoded vighy®s 2Dbynd qiscar@abm@eaa,andorh@tbﬁgak@ vdlfe a@gh%' ns¢e%. ghierqcl udes

eval uation result representative data, data to r erre

the aresteambean ddteut thpughniier byphss tpipe Sraddahdiddiedttypr bidien like date
of inspection of a trap, the application, the operational steam pressure,

t he Prnpdiiemds. 101 Hiswasey fhougiedrainagewéondanaalebethOtiap ddlis Gaxte)
Accor i RYIAIZDA. alcleist L floMent athate can henauvialed.can ik heotenetisngon
Shoan. 151 FHEBRBMEST §1,dhECRaE’ 68b¢ Foatilagfl MoeeTedt stappde taee 15
denote SBETBlofHItR Manko® |1 CL ek sunt ~end of tranem sei ot and

"carriage retifirf RowevesPERt bysass vBRATBY 68 WokbReaky Altbak Féf’aolﬁ'slegr\%rﬁ?

provi ded by the inspection and eval uation system 1l are as . r20 The
i nsp@ct itbe opedatinglafficiency ofthemplanbdetreasEPWedardlesgeshathet bemotheot

there i Straapnmsctapegrrgt(lese %lé?l%glfy.anckcciofrditngleyr, ei’i isj lrj1tt]a|(‘c::]§sssatlrr;(etodien(‘:‘]srp?::t %fot only
the trap 41 in the main pipe but aiso the bypass valve 51.
The equipment inspection and evaluation system 1 according to the
present invention has a valve inspécting and evaluating function, too. It is
15  known that steam [eaking through the valve 51 produces ultrasonic
vibrations in the bypass vélve 51, as in the case of traps. Accordingly,
measuring the vibration fevel in the valve 51, it is possibl'e to determine
whether or not steam is leaking through the valve 51. _,
Vibrations in the valve 51 can be sensed by pressing théﬂ\;ibration
20 sensor at the tip end of the probe 11 against the surface of the valve
housing. The magnitude or level of the vibrations can be derived from the
data obtained by sensing the vibrations. The system includes a valve
inspection and-evaluation program memory region 164 in the memory 16 in
which a valve inspection and evaluation program is stored. According to
25  this program, the vibration level is displayed on the display 17 and also
temporarily stored in the memory 16. The valve inspection and evaluation
program is executed in the CPU 13 to judge whether or not the bypass valve
o1 fails, e.g. whether or not steam is leaking.
When the tip end of the probe 11 is pressed against the surface of the

3¢ valve 51, not only the vibrations but also the temperature at the surface of
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| eakage. For a trap having heavy steam | eakage, i.e, a blowing trap, a

di splay of "Blowi ng" is displayed on the display 17. Dependi ng ﬁg IEFEE‘ %@DIP
degree of steam | eakage | ess than "Blowi ng", a display of "Leak/Large",’
"Leak/ Medi um' or "Leak/Small" is displayed for a | arge steam | eakage trap

t he anount of steam | eakage fromwhich is |arge, a nedium steam | eakage

trap the,anount qf steam | eaka fromwhich is medium a snall steam
I eaEage th?aﬁa{]"ﬁe%an{ﬁnﬁjtet%ﬁe t ea @e\@T&@)e‘nﬁ%%%i A ievadualion Rregpattivel y.

30 Bl odOHEIFES SO SAMBRTRIHES AT 10 HTPbEY oY Fagerivs (Bsaginstplis 35
' C

decr casdd Dhe LRR, oc 1rE teMiRratRPds AEE RS dlebal 1 Z0and 83T system

L det ectif the Mefdiyors, degethdPRRAGReVibrdith TR %L#Sbeandbﬁglleﬁ}ﬂ[ thn

Further, if a trap"to be”inspected and evaluated is of a tehperature

adj ust atdrowt ywhettrd or f nbhethe bepass ajalve 6% Milsi dadt B dortasekykRgaer ature
range, the system 1l detects it and causes a nessage of "Fail Adjust” to be

di spl aydemperatirehofnidiei galvedgled wong in traps, a display of "Good" is
di spl ayed. An experienced operator may |locate fromhis experience where in
the trap steathsiouldde metedithawhan Bie padpmenttinapection aadgesxuation some
other 10 part. [The inspection and. eval pation system 1 gccording to the _
D1 st r SYSLEB T RAseR LNELHTN O 1t S feRhSsad o J1pass Phe %dheuat i on
resul ts.inf ks r.elat] I ti r e ' .eaking can be
manual | }ré@ﬁt @{Sﬁt"!’ﬁﬁoﬁgﬁ telhvggudéatfoar{ Dﬁtotggg'gece{q}%o},\m%saﬁ#e 3%@9:'@&93%& ng
thr eggh dveguatip phegham & efesdimy offthel@Rit 8 be inspicdt ay , Steam
is | eaking L(!Iué 1£btg mal fe‘t?nct ilﬁiong gf a gaskete, Inip%é:ssageeg?vagegi/ Gasket "
i's di spllayleel trapod 1tis dpsheveivaludbed ethrotraprinppettésh ywati evaliatioh pregrai ch are
not operating, information representing it can be manually input in place
of i nspéewfoge eeeguted, amdi ifaitigdhayalvandd thatpete be enaluated, thet vaive
Service", _is_ di srPI a%ed. .
inspection and evaluation program must be chosen. For that purpose, the
inspection and evaluation system according to the illustrated embodiment is
15  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
automatic switching mode. In the automatic switching mode, the trap
20 inspection and evaluation program and the valve inspection and evaluation
program are automatically switched in such a manner that a predetermined
number, e.g. one, of traps 41 and the same number of valves 51 can be
alternately evaluated. The selection of the programs can be done through
the data entry section 18.
25 Now, operation of the CPU 13 of the inspection and evaluation system
1 according to the illustrated embodiment for inspecting and evaluating
traps 41 and bypass valves 51 is described with reference to FIGURE 11.
FIGURE 11 is a state transition diagram conceptually iliustrating operation
of the CPU 13, which operates in a manner illustrated in the state transition

30  diagram of FIGURE 11 in accordance with the programs. In FIGURE 11, a
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20 As shown in FIGURE 1, the nanagenent system 2 includes a CPU 21, a data
entry section 22, conprising, for exanple, a keyboard and a nn@h@,[“?? Qf
connected to the CPU 21, a display 23, e.g. a cathode ray tube or a“r(ﬁﬂ y
crystal display, a nenory 24 conprising a ROMand a RAM and an 110 circuit
25. In ternms of hardware, the managenent system 2 may be 25 provided by,

o SXeTPAE 1 8 B85S IRl SOTRUEN mElE TIDIY 2ot S Ge ToEBL Tl o
nunber  OPFSReSOIRRToR R, THF Bloptd Ror A IBPRERA By aBE BT e
trap, atéﬁ@mryrggr}lpggéﬂameeaafabg&agigggegfg{@ prépe W‘?npéééHrgéﬁggz each

trap. The so 40 20 ereln a nmana

progr amwieti the dvagsliimepeutidrhanti v 10816k ip@ﬂg_ﬂﬂn and. aglosridlgtidiatdata D
transmtted fromthe inspection and eval ua

lon system1 for use In managi ng
the pl arfor dhel traspddtiovketinapectethandmvageatedt dnognaive $napeetiotednfior the

menory 24 froma record nedium (not shown), 5 e.gh a flexible disc, a hard

di sc, a Gvaihetion Mose %O,C[ihRO\éPH ey netosespes c e dinspechiopviladad in paper

tape. Data sent from the inspection and evaluation system 1 through the

cabl e 1 4CCORIMGRYHINGLYHVEHBSPREliRN AREi/VIEANRN PRROF@NY 21, which, then,
SRR 1 i g B e PG RS e Ao el e
210, "PYRSSRRLU® ORERYY S eI R 80P, 4 R SPLLLS cRUBher L
10  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
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
15 inspection and evatuation of a trap 41 or a valve 51. It should be noted
that in the idling state 100 immediate'|y after the apparatus 12 is turned on,
the CPU 13 is in the trap inspection and evaluation mode M20 and is ready
for inspecting and evaluating a trap 41. In addition, immediately after the
turning on of the apparatus 12, the CPU 13 is always placed in t’};‘é‘manual
20 switching mode. Also, in the idling state 100, the CPU 13 displéys a
message on the display 17, indicating that the CPU 13 is in the idling state
100, in the trap inspection and evaluation mode M20, and in the manual
switching mode. |
Let it be assumed that the CPU 13 is to evaluate a trap 41
25 immediately after the inspection and evaluation apparatus 12 is turned on.
When the probe 11 is pressed against the surface of the housing of a trap to
be evaluated, a measurement starting switch {(not shown) on the probe 11 is
turned on, and the probe 11 starts measuring the level of ultrasonic
vibrations and surface temperature of the trap 41. At the same time, the

30 CPU 13 enters into a measuring step 200,
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are re-arranged on the basis of the area nunbers and the trap bar The
CPU 21 provi ges arithnetic operation on and anal yzes the data M@&SGQOW,
the nenory 24 in accordance with the managenent program to conpute the

nunber of defective traps, the percent defective, the |oss caused by steam
| eakage fromthe defective traps, etc. The analysis may be di spl ayed on the

(not ahown . SR lreaSRnET B 2807 Bk, By dicpubes Eh@émgvgt 35 by

; ' t n S e
oper at 1 on bl o2 TMETARS CIRALTEE OPRERBRIY biFafolrerd” M RuERe e can
foresee fenaperatimecbi thé lird[eaqi 4R bgﬁ@} ﬁ’{ér%ug?d.r e ﬁgﬁqﬁg%sfd}g% twgrt%f or e,

can achi eve appropriate mai ntenanc _ ant ‘and tr at state
of trapspreiuosslg measwdgsty siedleptdanity @f uM‘ragbnicrﬁbﬁathﬁdti@nﬁ%%tJr%d or
replaced may differ fromperson to gerson who runs.pl ants. For exanple,
even dhedf Kicetiapidl.| edkbagtitenprabgh!hmayape ungeddyairsst tbbftesp 4aforbforgi ven
to products nuf actL]gred by a plant in which the subject trap is used,

t hough t$%ABPRIE: ADONG TigtersncseGfdsef the pl ant decreases. 30 Accordingly, one
person may, b 20 _DEC 2004

h t t.to,jud fective 41
t hose traps owl\%ﬁﬂﬁtﬁ @%%@g@ﬁfﬁg@ts\ggpé’fggﬂiolﬁégg%ggeﬁ@eﬁﬁwr@mtB?l@HHI I1,3tor nay
| [ : [ A EINA r replacenent.
Basi cal 1578, J1EF 4 JGTLERAT el 500, T MhIch 1R GPY PilinehbRastit Mhoe.
repai r edngpet€oh adeta Shice!l dife SRfiathy pk@“%h@”ﬁﬁﬁh?@niEeO\ﬂb?atioSn]ént apf) be
real i zed by the managenent system 2 of the present Invention. e U 21 of
t he 1@andgemearatungsoénth2 drgr allesn i acadrdahot | withneheretpagr inspeatenr dagce with

the managenent program Prior to providing arithmetic operation a_nd
anal ysi €\@iuatien gpiogrampeusing phe fearselations data hia. diByl Hys 2@rocesdimpl ay a
e onodbithich Febar 118 Tnrih Soamuinaranc aeds it eBpotd Mol ougst dhoul d
et e SRS e 16T PG MARE FEAES! Ao Bl Pt e’
screen tyn the"BisgRay 17 and also temporarily stored in the memory 16.
15 After the judgment step 300 is completéd, the CPU 13 returns to the
| idling state 100, so that it is ready for inspécting and evaluating another trap
41.  For inspection and evaluation of another trap 41, the probe 11 is
pressed against the trap 41. )
If a bypass valve 51 is to be evaluated instead of a trap 41ﬂa key on
20 the data entry section 18, e.g. the “ENT" key in the numerical key group 184,
may be pressed once. This makes the CPU 13 shift info the valve
inspection and evaluation mode M30 from the trap inspection and evaluation
mode M10 and is ready for inspection and evaluation of a trap 51. At the'
same time, the display 17 displays a message indicating that the CPU 13
25 changes its mode from the trap inspection and evaluation mode M20 to the
valve inspection and evaluation mode M30.
Similar to the inspection and evaluation of the trap 41, for inspecting
and evaluating the bypass valve 51, the probe 11 is urged against the valve
51 to be evaluated, which automatically initiates the inspection and

30 evaluation of the valve 51. Specifically, the CPU 13 produces vibration
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Squares 61 are displayed in front of respective evaluation itens, such 15
as "Blow ng", "Leak/Large", "Leakl Mediunm', "Leak/Small", "Blo ﬁd "Low
Tenp", "Fail Adjust", "Leakl Body" and "Leak/ Gasket". If traps aDIE’EE‘Zﬂ[Hﬁ
any one of these itenms should be deened defective, a check mark is attached
in the square fit before an appropriate item In addition, the nmanagenent

o7t s, A, FRFLAED B RSl g B g Y™
g 0o 1 ST R R RO o,
/510w e v Vbl el BRI, 4 eRge 2% B0 OF RSO e

for | udgindgsdtiacé dbmpairagirerafpthedbyeedd valvet 5BMS the JUHYEMmeRt StERMIE
blowing (Blowing traps), traps fromwhich steamis not blow ng but is

| eakh ng Tihe wibralianileeslyanditgmpanatune reedibplagedeand d@mpordnigpstondd 4h i s

bl ocked (Bl ocked traps), traps of which 30 the tenperature is too | ow (Low
Tenper ath® d&M8REYS. traps failing to adjust 42 20 DEC 2004 tenperature

[ ' . ' d h whi ch is | eaki
§ ?;lﬁ Boty r‘i@éﬁozr%ﬁw;ﬂ[ﬁﬁéep %ﬁﬂ”ﬂ%ﬁaﬂ%ﬁ@’i?r@: uatagha't%eﬁti@?iegg“ ga:%c; §§ f'eg% ng
et or r et Y AeRE100 AR dfc, ARy O R SREPEFLCY AR inSERENGE: 48 ng
used, hevalUIRIdrer RELEdiRblL Af AMRbr bIDIEL W 9 PRROUFS B D R EG" | 2o

as defective traps. For t pur pose, : I 'nspec .
not10 nspadt edalueted r dips protie” Nbtisi orgSer \Ia?eﬁi'stfml’e 0glvel BufBEY! GRd! tips are

di spl ayed with squares 62 before them t he square 62 before

" Not - | n§pB& @aocedureois reprated. SeDuithe" otherrandydif an operator wants to
inspect and evaluate a trap 41, he presses the “ENT” key once, so that CPU
13 shifts from the valve inspection and evaluation mode M30 to the trap
inspection and evaluation mode M20.

15 ~ As described above, in the manual switching mode, by pressing the
“ENT” key when the CPU 13 is in the idiing state 100, the inspection and
evaluation mode of the CPU 13 can be switched between the trap inspection
and evaluation mode M20 and the valve inspection and evaluation mode
M30. In other words, in the manual switching mode, unless theTE-l\lT" key

20 is pressed when the CPU 13 is in the idling state 100, the inspection and
evaluation mode currently employed is not switched to the other. This
feature is useful for successively inspecting and evaluating either of traps
41 and valves 51. |

However, in order to alternately evaluate combinations of trap 41 and

25 bypass valve 51, the inspection and evaluation mode is also alternately
switched between the trap inspection and evaluation mode M20 and the
valve inspection and evaluation mode M30 by pressing the “ENT” key a
number of times, which is a very troublesome operation.

Accordingly, for alternately inspecting and evaluating traps 41 and

30  bypass valves 51, the previously stated automatic switching mode is used to
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10 with a check mark, not-inspected-yet traps or not-in-servic ;‘_raps are
judged defective. In order to cancel the setting, the cursor 2faij bj: v?[m
to the marked square in front of a desired item and the left button on e
nmouse is clicked. After checking the judgnent itens for judging defective
traps, the 15 cursor 23a is noved to click a button 63, "OK", in the upper

o Dl o0 B AR AR PR DReR g o)
[ ' ‘ ation
resul t o S R et il Ry Tho 88 R uid ARTomAnE W ReiBbar e
} i ! i t t n
L e Tpde s HORESHEMERSIRE d PEUNDOKBY T 1 [idRcibh REL QREBRISZE e

trap haYohgwadtlnapreysihgra @ KLOO005" eval uated as "Fail Adjust” and_the
trap having a tr&gg nunber of "00007" evaluated as "Leak/Large" are judged

to b& defectiWaenHinweC& 18his setajus oparategint thapmzi ualswdtching MOGHOR" and
"00009" eval uated as "Leakl Mediunmt and "Leak/ Smal|", respectively, are
j udged 'cgdole chingeddorther sutanake smétahing Heodomiven theodsUNE) "kdndndat e
Dot aul the B I 81 SNEGESHUH PresepaUREEsNABEd00sfssBetoid g S1Ed8. ¢ he
CPU 21 e, g ey SAMETE L Y40 B et e BB I re e
Terp, e CHEFEr 16 WECaylon Al SRENME madE R aRPaked ol ¥iplay 01
thatQfalil7.in these categories are treated as defective traps.
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 100,
the inspection and evaluation mode can be switched between the trap
inspection and evaluation mode M20 and the valve inspection and
15  evaluation mode M30.
| Let it be assumed that the CPU 13 is in the aﬁtomatic switching mode
and that the inspection and evaluation mode in which the CPU 13 is in is the
trap inspection and evaluation mode M20. Also assume that a frap 41 is
first evaluated. First, the probe 11 is pressed against the surf’;c;a of the
20 housing of the trap 41, and, the CPU 13 proceeds with the measurement
step 200 and the judgment step 300 of the trap inspection and evaluation
mode M20 for inspecting and evaluating the trap 41. When the judgment
step 300 is finished, the CPU 13 shifts to the valve inspection and
evaluation mode M30 and returns to the idling state 100.
25 Then, the CPU 13 is ready for inspecting and evatuating a bypass
valve 51, Th probe 11 is pressed against the surface of the housing of the
valve 51 to be evaluated, the CPU 13 proceeds with the measurement step
200 and the judgment step 300 of the valve inspection and evaluation mode
M30 for inspecting and evaluating the valve 51. After performing the

30 judgment step 300, the CPU 13 shifts to the trap inspection and evaluation
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5 When an operator presses or clicks a button 65 | abel ed "Cancel ", the

display on the screen is cancelled. If a button 66 | abel ed Heg ] :
clicked, a help display containing explanations about the disp gﬂye@Eiq 2@94

are given. The operation of the CPU 21 for setting the judgnent criteria
and 10 providing arithmetic operation on and analysis of data according to

Stat o 1686 MALAREIP Hs i i sl A0Enu 1o be ai opl ayed Sna?hiezhi spl ay
15 The oper 308F drwtE 2ulRUK S PnBRRcRE, SRS TR < R o e
15 The oper al' ) ‘ i

Sl oot Sareaf S UEAMR I e EEaA Sy Elon (RSP F ErRUS S0 O (e

di spl amsgactibn e SRl epiommsdemM302%ftéhe PRHSPmMIsStHES ¢ faxtfdipewe desired
ones of the evaluation itens by marking appropriate ones of the squares 61

20 5andeefluaibnein the sibbecnoda. ofThdrefatesi wieeh ethal aatomatitt swichinge. the
setting of the judgnent criteria, the CPU noves to a renewal step 103, in
whi ch MAdesist usellt i altaratelyoinspectingnand hevapeting pairsrefs trap ane i dl i ng
state 101. In lEhiz state, when gfn orgerat :i)r g\if,v S a ﬁorrma,nd to the CPU 21 25
t hr oughYR&S 4alvg, dREFS 1S NERAZST 1BaBYaNY sirfcingine Dpshingomosed

anal ysj f ta, - i nt,o .an,anal yzi ng. s 04. In,th

anal yortetet e o b elasRnt "0 BN Rk BB S ReAM @& B eq 1

t he re[g@e/@.h ' | t het I isplayed in
the forms %ﬁnt",% é?é”’r xgan}%?eé?éﬁV@yCSXéU% fS’ﬁgth d?gyéﬁzgéﬁl‘?ﬁeﬂ)’udgmnt
rdsul tigemtyN B0 kbg igSE@sbod apmentiee P C¢Btis daf et idimgasiatotity Wrrhred dat a.
After the 44 20 DEC 2004 analysis in the analyzing step 104 is conpl eted,
t he CRtarRswitshuhesnspectien iagdi anpleatio e made frioim the mddédalthe dibeton 64 is

pressed when the U2l is,in the selecting step 102, the CPU 21 shifts
into a standhilf @boverdeseribed: exgmaltephs ingpectiny anke valaadiandmedet er i a

d i hed previ qusl oA h 02 re h

ser ect o PEH 5 o B pit Phch dbe snicirae by auEa Rl el chu 21 1<
i h i Q20 i t { Gl t at
|0y " OCREHOD SIAPIRRZG BP Y Blnd 81 TGTE SR ik & PulBfeg g st ate
tHe 1.@sptetioA0dndt bealRtiodl moyescd® ide hehithed strem 186 tandhgatggs the

hel p display to be displayed. If a command to end the help display is
appl i einspectine TRU exaluatiathanddd piAg tet ep f1@e, thehaabRUIRspaadtour mndt o t he
sel eCttie\p ughgﬁ r%ggé M30. The number of devices to be evaluated each time
may be changed. .
in the above-described example, only the bypass valv’; ‘51 is
20  evaluated in accordance with the valve inspection and evaluation program,
but the valves 42 and 43 in the main pipe 4 may also be evaluated in
accordance with the same valve inspection and evaluation program.
When the desired inspection and evaluation of the devices, such as
traps and valves, have been completed, the evaluation results are
25 ftransferred to the management system 2 by connecting the equipment
inspection and evaluation system 1 to the management system 2 by, for
example, an RS-232C data transmission cable 3.
A command is given through the data entry section 18 to the CPU 13
in the inspection and evaluation system 2 to transfer the evaluation results,

30 and, in response to it, the CPU transfers the evaluation results via the {/O
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As descri bed above, in the managenent system 1 according the 15 illustrated
enbodi nent of the present invention, criteria for the j udgmenQ@ nggnzgozt
performance of traps evaluated by the inspection and eval uati on sys

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

pl ant running individuals. The control sequence for the CPU 21 is not

limted to.,th h 04 | GURE 16, but oth i tabl trol
R T N T P L .
2, ore Stored kg Ba! DaSIdhrld ) MY SRR 208, 1
FlI GURE ' | |

7GR el oSSR e oaRel] i o ohrls FRKCIATY Ry some

managenent i tienFIGRRE N, uded ghrenteRammel er_ep!ﬁ@{f@ﬁsoﬂaﬂ%elrréﬁ?fb%e%‘t’é’t‘?\fé’io?i ng

particular traps and conpany nanes maintaining particular traps. According
to ofie dhbodvakationf reswdtqr eJaet evalimitoronessits haspesicatietainoepmjitei t ems
can be added for better managenent. 30 The managenent program i ncludes a
pr ogr amdesimabididaa s pkdi gxamsple. 20 DEC aziglitiomndgertbat évwaustioTheeOPY 21

W th the managenment program

tes in the fol | ow i
06 aad tantraniative Gate: 1o TOAE to Benfianalardshdnpifesnaacss numbel o

i al ' i d, | tered h the,.k d. |
" bopons B e Titaber, Ak, fab tnBee g traP 5Py LRE daterafbepiRuciiatgne "
h i t he odinsyl Leh ired
managema | tor appftafign, teloRrBpRd WORHT pesdafy e SHpdrtdRth °F e,
1", 10hi ¢Rriosity), ftheshanagagentdbtd (eset Deigisslr Code} HesHEES@MatwROetcS T unni ng

a particular plant desires to add, and a |list 72 containing itens |abel ed
"Code", 10 " 'datashogomie ISURE etddstdatel of. ohbltnap. méycdoedinghanié of a
gggﬁon ?erznOftraapnsytQriengin%%gictge%edarﬁg 'é%?uee;tédfi ngai'aCoQ%"re tr#esnte%r etrgp?smgrr]és >
successively transferred in a frame format similar to the one shown.
In FIGURE 12, the codes “STX", “Check Sum”, “ETB" and “CR" are
15  known contral codes for use in digital data communications protdcols, and
denote “start bf transmission”, “check sum”, “end of tranémission" and
“carriage return”, respectively.
Examples of the evaluation results provided by the inspection and
evaluation system 1 are as follows. o
20 The inspection and evaluation system 1 or its CPU 13 judges whether
or not there is any steam leakage, and, if there, judges the degree of
leakage. For a trap having heavy steam leakage, i.e. a blowing trap, a
display of “Blowing" is displayed on the display 17. Depending on the
degree of steam leakage less than “Blowing”, a display of “Leak/Large”,
25 ‘“Leak/Medium” or “Leak/Small” is displayed for a large steam leakage trap
the amount of steam leakage from which is large, a medium steam leakage
trap the amount of steam leakage from which is medium, a small steam
leakage trap the amount of steam leakage from which is small, respectively.
If it is judged that traps are almost in an inoperative state, a display of

30 “Blocked" is given on the display 17. If drainage of condensate is
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"Nane". Wien the picture of FIGURE 17(a) is first displayed, there are no
entries in the respective boxes bel ow "Code", "Name" and "Co ﬁtﬂg xgéﬁ
ease of explanation, the picture shown in FIGURE 17(a) is a p tu @' 04
resulting fromentering some data of the "User 1" itemwth respect to
"Code", "Nane" corresponding to the "Code" and "Comments". For changing the
contents of the list 72, the cursor 23a is noved to a desired one of the
"Name" BocowmRsstey sxithgt tenndensaée sayst tie that trap. i whichi destgasasi dheresul ts

0 Bl A e o T TS A g

" Co ‘o wWhigh | “ \ "Code” " Nagg' " ts"
e 16t b AdsR RS ek GBI B diley g BBy &ﬁ??arﬁzgi
14125, YA N A A SR B 2,

| npug | ReRRErafurelig-outsidehthedp ERbaYempetdtare FRAge, filets fstém 1ideRecld Fode
nunber, is to be changed, either upward or downward oriented arrow 73a or
73b is drdkedseshacmesaagesof H€afloddjusihbier bdi sidpsped.i n if heothirg ds73 to
change. Wien the editing of the data Is conpleted, an "OK" button 76 is 30
cl i cked judgedwroaguntisaph aWEpangfBeodois digpdayethg data in the nmenory 24.
46 20 DEC 2004 Then, tge di s Ia;% rjturns to the one.,shown in FlI GURE
17(a). The dafB &XBRfigNGEH QReraiarsnay dpsalpcldom bisupalianasmwheredn dheer the

o1 on ST Rl e Do, BV el 5 SRS "
PCofbee P THETRgRRBp Ay el ST YR o' e Meshiea o
embodiment is arranged such that In addition to the evaluation results,
information relating to the location where steam is leaking can be manually
entered through the data entry section 18. If steam is leaking through the
trap body, a display of “Leak/Body” is displayed, and if steam is leaking due
15  to malfunctioning of a gasket, a message of “Leak/Gasket” is displayed'.

For traps wﬁich have not inspected yet or for traps which are not
operating, information representing it can be manUaIly input in place of
inspection results, and a message “Not Inspected Yet” or “Not in ’Qe_rvice" is
displayed. ; |

20 As shown in FIGURE 1, the management system 2 includes a CPU 21,
a data eniry section 22, comprising, for exampie, a keyboard and a mouse,
connected to the CPU 21, a display 23, e.g. a cathode ray tube or a liquid
crystalr display, a memory 24 comprising a ROM and a RAM, and an /O
circuit 26. In terms of hardware, the management system 2 may be

25 provided by, for example, a personallcomputer.

The memory 24 stores therein detailed data of respective traps.
Detailed data include, for example, an area number indicating where a
particular trap is disposed in the plant, a trap number, a trap model name, a
manufacturer, an application or use of the trap, a steam pressure

30 (operational pressure), and the priority of each trap. The memory 24 also
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contents of the list 72 remain the sane as the previous ones. The new

managenment item "User 1" prepared by the process using the picigune 0
in FIGURES 17(a) and 17(b) is added to the list shown in 10 FlgﬁgEﬁ£§§ ?ﬁb4

which results in the list shown in FIGJRE 18. Thereafter, the CPU 21
processes the data in the newitem"User 1" as one of managenent item For

The 11 i Rl Bz Rashdl drogfaR B8, A b atfiohi ablration B ' °°¢
Fl cURes A4 ShaV Ry AR FARRBR B AP I peLibRcan ey F Ll s BRER G, o

the dat gopheyn jhnnff@dRi the pMehtl@ndotdeecdieatrapsd: MREY ahagenidif

| ocations where traps "are di sposed, operating conditions of t p! pi ng
syst em ygrogeamast prowided fortise atemused4 (fom. airedorhimadiuaf (vdteshewn} he

pi ping 20 systemis continuously or intermttently operated), and so forth
are al s®.gt ér Haxdde phsc, af hawst df/sceda magnetix tepey aHeDrkOM,ya Magibto-
operation of the CPU 21 for adding a new nanagenent itemis illustrated in
the st atoPticahdliss. d PV agdamPSR6IAaPS FI GURE 19. First, the CPU 21 enters

i dl i d_the picture shown in 25 FI GURE 17(a) is_djspl ayed
on the displ e Seihdrim, B8 MSHeChRn: 8" oalkaomaysto fiGroddh dhor Lre

L), PRtle T RS (ASaTH O Siebit b8 (PMOTAURAE Wl 19 e
L5t ShBY, T Rcchsniay BB, Wne OISR, UEE VRN 98 Iftin sy 30
47 1020 enE(l 200 systerdi & ph dirednpmotryrt, sthewd Pilh 2F | &(BRgad (data of traps
which have been already stored in the memory and data from the system 1
in a list like the one shown in FIGURE 13. In the list, the respective data
are re-arranged on the basis of the area numbers and the trap numbers.
The CPU 21 provides arithmetic operation on and analyzes the data stored
15 in the memory 24 in accordance with the management program, to computé
the number of defective traps, the percent defective, the loss causéd by
steam leakage from the defective traps, efc. The | analysis may be
displayed on the display 23, stored in the memory and/or Moutput to
peripheral apparatuses (not shown), such as a printer. o
20 From the analysis of the data made by the managément system 2, a
person operating the plant can grasp the operation states and efficiencies of
individual traps in the plant. He can foresee traps which will require
repairing or replacement and, therefore, can achieve appropriate
maintenance of the plant and traps.
25 What state of traps should be judged defective or which traps should
be repaired or replaced may differ from person to person who runs plants.
For example, even when steam is leaking through a trap, no adverse effect
may be given to products manufactured by a plant in which the subject trap
is used, though the operating efficiency of the plant decreases.

30  Accordingly, one person may, but another may not want to judge defective
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After the editing of the ainmed data in the editing step 112, the "K"

button 76 is pressed or clicked, resulting in the shift of thegp@P n
itemrenewal step 113. In the renewal step 113, the detail or%é‘t ?%ﬁ éﬁg%

managenent 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 sane

A o R BT B P AT U S
commandy s B0 At 16948Ge EncH BIBSLHCRSLURR PRk SRR L1 1 he

dat a prg@%wggt shePchtia | SeddiBimpt® RIMERS S SdreP j&&&e% gﬁfe%'ﬁk!eﬂ

nodi fies the a of respective traps shown in Fl GURE 18] respéct to

the manageaieed ortrepiadedibhoiidt e sdbba pgiant hemagedi bedples. 9. added) by the
use of the pictures shown in FIGURES 17(a) and 17(b). 15 For noving the CPU

21 dut of thét deara lpg owedigiedg byt dpe 1hdanagememiresystem dd wnthérpregbnt he data
entry section 22, _so that the CPU 21 returns to the idling state 111. In
addi ti oftentiofe stfdgs CGHU- 21490f dheebdinageantepyatem i S opyiatriedn thet he
receivi step 115 data fromthe iﬁst;aection and ?val uation system1l is 20
recei vet DG, BRRJ el & taﬁgof(ﬂ%}@ﬁtwg [ NeHRARATEMSA BIOYA™ of the nmnagenent

i 11 on (e o atd Pify e ATehPRREConeR R AR A R " HTe SR R
system EAL$ 24r s fiifsed the digslaw@%m:agﬁgmu% fike '?P@'igglé fHswPipcessi ng

to be done in the managenent system 2 in actcordance wth the edited

datt) | RIGUIRE Wor délsingetheapadersntni bperatornagedhbyst handedetgrminesyst em 2
can be also edited through the inspection and eval uation system 1. For that
pur poseWhit¢h egpluatproftentterespastivei isapaushovidmestiiorordes fenthen dn hper at e

'n a mjnundegredsiige!c%{vet.o }\ht%ic?grr%%v %atd?s?plg?ggngﬁgtups esrtlgﬂ1 portion is a
cursor, which can be freely moved over the screen by a mouse.

Squares 61 are displayed in front of respective evaluation items, such

15 as "Blowing”, “Leak/Large”, “Leak/Medium”, “Leak/Small", “Blocked", “Low
Temp”, “Fail Adjust”, “Leak/B'ody" and “Leak/Gasket”. If traps evaluated as-
any one of these items should be deemed defective, a check mark is
attached in the square 61 before an appropriate item. In addition, the
managementi system 2 is arranged such that an operator can aéz ‘his own

20 judgment item,' which can be chosen by marking the squafe before the
display of “Custom Code”.

For setting the management system 2 so as to judge a “Blowing” trap
as defective, th-e square 61 in front of the indication “Blowin-g" is marked
with a check by moving the cursor 23a and pressing the left side button on

25  the mouse. '

The picture in FIGURE 14 shows a setting for judging the following
traps defective: traps from which steam is blowing (Blowing traps), traps
from which steam is not blowing but is ieaking in a relatively large amount
(Leak/Large traps), traps which is blocked (Blocked traps), traps of which

30 the temperature is too low (Low Temperature traps), traps failing to adjust
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30 2. 48 20 DEC 2004 The editing operation of the CPU 13 is now descri bed
with reference to FIGJRE 20. The CPU 13 fist enters into an igla,

121, which is simlar to the idling node M2 shown in and descz %BEﬁébﬁz!
reference to FIGURE 6 and to the idling state 100 shown in and descri bed
with reference 5 to FIGURE 11. In the idling state 121, the CPU 13 is

che e RSB dre 0Bt FORETalehS A B B ML SN o

Cect | on Sefihg A eak(BAEl h) ARPIPERT NI Tl B o Bl 2, o™

ent er ed @g& When the addition of a new management item or
editi ngie%ﬁggggﬁg faan fghent itemin the editing step 122 is finished,

the CPU 13 erraps wmcanhawrndtem@p@bteﬁt ¢Bt, 1R§re|h9ftéh¢efér?éﬂ teNgyveotst ep
123, the new nmanagenent itemand its e dited detailed data prepared in the

edi th ngirstpeetas-ye2 2rapse anddizdps avhible dré siot dfeing asedaharsinafted réfertde nmenory
16. Then, the CPU 13 returns to the idling state 121. \Wen the addition off
a new i t@@si hot-Hesewiies feppst @enibe dadegarizrd Rsddefestvertans r Eourthat

i“zg?(:tl tr;?osfeheltems rI\Pot fn%tp%c ed1 Wt’t Poc}uho ms%relcrt]gd Iyrc]e’tttrr]aepsl. ta%rc?r gte},\r?l step
Service” for not-in-service traps are displayed with squares 62 hefore them.
If the square 62 before "Not-Inspected-Yet” or “Not-in-Service" is marked
10  with a check mark, not-inspected-yet traps or not-in-service traps are judged
deféctive.
In order to cancel the setting, the cursor 23a is moved to the marked
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
15 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
categories marked with a check, and treats those traps which fall in the
unmarked categories as good or normal traps. .
The evaluation results shown in FIGURE 13 are af{glyzed to
20 determine which traps are good and which traps are defective accbrding to
the criteria shown in FIGURE 14. The results of judgment are shown in the
list in FIGURE 15. The trap having a trap number of “00005" evaluated as
‘Fail Adjust” and the frap having a frap number of “00007" evaldated as
‘Leak/Large” are judged to be defective. However, the traps having trap
25 numbers of “00003" and “00009" evaluated as “Leak/Medium” and
“Leak/Small", respectively, are judged ‘good”. In FIGURE 15, numerals in
the column “Loss (§)" indicate losses in dollar incurred due to steam
leakage.
If a button 64 labeled “Default” in the display shown in FIGURE 14 is

30 pressed or clicked, the CPU 21 automatically sets standard criteria. For
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If, in the idling state 121, a command to initiate any data processing 20

is given through the data entry section 18, the CPU 13 enters gggggp{%2004
processing step 124, and processes detailed data of traps inclTdi “t _

new y added managenent item For releasing the CPU 13 fromthe data
processing step 124, a command is given through the data entry section 18,

ot ai | e AP eofin & STABI ok CPRE 2%2%&&}9533%&%@@53&@ tsigﬁ%ﬁéf f§r1% e
[ : . [ th f r a
ent ry sabt ot BE by ety T chiyels “ERtibiediing i@aﬁﬁ‘éﬁﬂf‘?’ﬁgl%@qcisgizsadl :
5 | i n 4l H H b 3 1 il a e
mmnagemont™, 1SR ogorhier Iy H (REEPd | BRTGheoraREhe. Soriste JBel Maps

to the @@Fp@ﬂﬁr@tnfal[smstr@@e%atag@riggtaﬁeatrr@atteﬁaébsHbfécff ¢ ﬁﬁgﬁ.e frame format

shown in FIGURE 12, e.g. in the formof three-byte deci data. After

trandmtting Wienr equpedtatag@sstberGlidkt3a hattennss tgbéled ‘CHigw" sthate 121.
5 In the managenent system 2, the CPU 21 enters in the receiving step 115

for recdligplay eméhelscaeen imsanceléet.from the i nspection and eval uation
in the itemrenewal step 113 where it

R L T 5 ¥ SN S I R YA LA
Cali ng SR Enatns ZRATT b BisgTRhE iFli B B v ea operati on As deser bed
oS onpnt: b TRERSRUBICOPUAL L2 1 DN, IAGERIESTR, SHBLET oo
2 g ipuaing, HEymarocspstaon, o g B0SHSIS cAralle SRR BE
ways. Thditatiabershofwmim&d@bdiE 16t ens to be added is not linmted to one, but
two o mor e e PBY 27 st 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.
15 The operator gives a command ﬂndugh the data entry section 22 to
display the picture shown in FIGURE‘ 14.  Then, the CPU 21 shifts to a
selecting step 102 and the picture shown in FIGURE 14 is displayed on the
display 23. In the selecting step 102, the mouse is used to choose desired
ones of the evaluation items by marking appropriate ones of the é;ﬁafes 61
20 and 62. | |
After the selection of the desired evaluation items, i.e. the setting of
the judgment criteria, the CPU moves to a renewat step 103, in which the set
criteria are stored. Theh, the CPU 21 returns to the idling state 101. |
in this state, when an operator gives a command to the CPU 21
25 through the data entry section 22 to start arithmetic operation and analysis
of data, the CPU moves into an analyzing step 104. In the analyzing step
104, trap judgment based on the set criteria as stored in the renewal step
103 is carried out. The judgment results are displayed in the form shown,
for example, in FIGURE 15 on the display 23. The judgment resuits may

30 be used to compute percent defective and other desired data. After the
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According to the present invention, a piping diagram show ng |ocations

where respective traps are di sposed can be freely drawn on th%%})@%ﬁp?an,}
23 of the managenent system 2. By relating traps in the drawn pipin

diagramwi th detailed data stored in the nenory 24, detailed information
about the respective traps can be directly grasped on the piping diagram A

or ogr aneravaE T Beia Ve, SERLTFS @ridefal B FRuher AR B dhnce wi
t he drayy; R{LErA. The CPU 21 displays a picture |ike the one shown in
FI GURE %Hln@n tﬁe 1gjlqpspl ay 23. A vertical line 30 divides the picture area

into | eft angf thghtpsrglnultdn agy i§28r%§%d/‘%¢ﬁér?%he'ﬁpﬁ G@nnbendreely

noved | eftward or 30 rightward by dra drop, so that the ratio in area

bet weenseleetingosieps 162, H0e CRO TEChIROMiana s32ndan baterhangecting @té[ﬁ‘e
di splay region 31, trap nmanagenent nunbers 33 in a particul ar area assigned

wi t b an18Peandufivestantiard coiteriaaesclibed mrayialisyp drarsed- 00Uftar, thatethe
di spl ayﬁgj BBI n% vertically arranged in order fromthe snallest one 5
tovard FEGAP2d%EUrNsto theobplecHrg Stendi02. sl | - si zed icons 34 are displ ayed

34 LQSS' ELépZé?ﬁ%rfé%%%ﬂa{ﬁ@?fﬁt@ iﬁéﬁ%%sﬁﬁé‘?%?{eip?ﬁ%ré?ﬁsTﬁiﬁ?ﬁh‘ b h
31 : i i . i i 31. T

arrow Dot euUEP SR eGP Y B LR SREH o R BB L B e i opi ay
region S 1f GHfHEIBN buetdiies A prYsddl dPBRCKER whRR thAOPE. 2E1OI tRox Slc

n
is disposed on the right edge of the display region to indicate what

portQ onstep 116, dhei CEU Rdpmavesbis mghdling asted. 100agndrcaudespihayadip n the
di splay region 31 can be changed by pressi ng ei ther the arrow button 3la or
31b or dis @ bg disptavedoox|feomemml to gnddghei kejpatispmyfisrappiedateea

nunber ;,001'..1S.,displ d.in the right display region 32. A plurality of
i cons 3H1& Prlr!:\?fl Haﬁﬁeﬂﬁaﬁw §'iei)e1d¢1gﬁet‘lgléﬁi éﬁﬁg{l@gsetﬁéhai%@y&jsteme i cons
36-40 inpghcate that traps are disposed at |ocations in the actual piping
system corresponding to their |ocations on the displayed piping diagram

For ease of krowWeRB8ribB8 bb [ ,pé)qlgh t e ; ns
36-40, trap nunbgrs”are gi gglé'aigdﬁ%elngévt e ?gtsp (:S:t%eﬂoﬁggeﬁ)dfmghte%?cons

36-40. Mustratetiemiedievaritvel iheopeesdit 40vbatien sbefeth ¢ar teshadiardt 6P the
traps which the icons represent, as the icons 34. Different fromthe trap
nunber sthé BpIfaymance afieaps syrkiated divothesmspestionra puabationdsysibmyed in
the regiaon 3 re.the nunbers 25 displayed in the region 31 from which

zer os (%)C -nng%ﬁ‘bqgéy Sﬁ&é@%ﬁifﬁﬁ% ?%Bﬁdﬁﬁﬁﬁgegr'ﬁ FYHPaReTERSERAMN e, trap
nunber s, ni NG A ' displayed in the display region 31 are

di spl ay%l(?%gggﬁwr%aﬁ‘gnﬂ%gg respectively. The respective icgons 34 and the

i cons 36-40 ahe ¢dritkslds & uasTOfd d i i [ d in

FI GURE 13. The cursor 2%% i's rrgi\;gy%o(r:l?gj %q s rg&gqb@gbgotg?(ﬂgngﬁ%fﬁ?Wi cons,
an@( heini ECRURE ¢6, bukdties sudtabde cdatiol sequicakes)mayTberuseidhe detail ed data
of the trap corresponding to the double-clicked icon is called out of the

menory, and, PR oddnaps tobe maonrged Ay thienoawagsmeénie yshemohars isbowed n

FI GURE %Zthiesm%imsdarlyazyfidn ﬂwne %ohr% 8'% ﬁgtl iarllywﬁ?dh tTrggsCae}lalaerganged, for example,
on an area number and trap number basis, as shown in FIGURE 13. The |
person running a particular plant may want to add some management items

25  for better management of the traps. Such additional management items
may include, for example, names of persons supervising particular traps and
company names mainfaining particular traps. According to one
embodiment of the present invention, such special managemeht items can

be added for better management.

30 The management program includes a program for adding special
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5 detailed data is displayed in a predetermned format in the display

w ndow 45. FIGURE 22 is an exanple resulting from doubl e-cli c! ggggu _leon

36, which displays, in the window 45, the detailed data of thé& ¥r 2@04

the trap managenent nunber " 1" corresponding to the icon 36. In the display
w ndow 45, the contents of data in boxes 45a can be 10 changed. The cursor

23a is noved onto,a, desir da ox 45a and ¢licked, the clicked data is
r enewabl BaNgREMESY SIteMSt he %y@é&fﬁarﬂ?eﬁﬁ@snﬁﬁs@%r@|9Mbmg)pmﬁaﬂ@rylnused to

ara | netsatdaphe WHIEH loBEa Gk nbReNaP o AGReRe Tl mEn: of ?:b%ae

i nc e 't} sy _ il of the
the Resul tof ' TEpoRSRTR,0 BB 4580rPuL2 WEE Shteidle Platsiiats ot he
he Result o _ Ay o
R A AR A R R AN T LTS R

col ubn "Resmint, ghe CPY 2dddispieydizspicues like thelidderspaivrd of FIIRREL he
remai ni ngz(ones. 20 Specifically, the icons 34 for the trap No. 00007 in the
il

regi on 3V (ahentiheedisptay 37, wbicht iseusedifo Bdd Hde6ea5hanagement ¢@inon 32 are
shaded. Instead of shadin coloring or reversing may be used. The picture

“shown in FI GU MCBURSI%E?'QG&RE wt/ (&g plaachides adeprssage 7di of ullssr hanely, a
SRR T R A e R S
D ot e FRUBUBRAETCed 001 380PERl ot ARISHERL ISR RIBEAT, e
o8 kR oot pRetig o8 Bl B alsdh 20 con

or of anything assigned to “Code”, and “Comments” are comments on each
‘Name”. When the picture of FIGURE 17(a) is first displayed, there are no
entries in the respe'ctive boxes below “Code”, “Name” and “Commenis”.
For ease of explanation, the picture shown in FIGURE 17(a) is a picture

15 resuliing from entering some data of the “User 1" item with respect to “Code”,
“Name” corresponding to the “Code” and “Comménts”.

For changing the contents of the list 72, the cursor 23a is moved to a
desired one of the “Name” buttons by using the mouse, and the button is
clicked, which results in display of a picture shown in FIGURE 1‘%(b‘). The

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

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

Wh‘en the editing of the data is completed, an “OK" button 76 is

30 clicked, which results in changing the corresponding data in the memory 24.
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20 DEC 2004 by, for exanple, dragging. In the display region 31, the icons

34 and 36-40 are displayed in a snmaller size with the trap nad!' q}E{:gQU4
nunbers 33 displayed on the right side of the respective icons. ent

i cons are dragged into the display region 32, the icons are enlarged as the
icons 36 5 40 with trap nmanagenent nunbers di spl ayed bel ow t he respective

| cons. e display w ndow 45 di spl ayed when on f the _icons_34 and 36-40
< GoubllB58) /thReAisPATSBIaRsi W Ben shaBnnin ¥ BURRN 8y, Abe SR&pari ng

h [ .shown ,j f I L red,,pipi di 35
o Geoi r bANGRAT (RABE MisPIovReT Piotifihard TR phas %&ﬁeﬁ%héiig@bﬁﬁn%? wSTRG o aun
th ' 4 i ch t 4 i ct , , FlI GURE
5. 1 ME PR BnoWh A E[GORE Tl F e Cai'spi ayed i n the | et~ hand 'si de
di splay regi gﬂgaga%ﬁce?’h%ﬂoh”?f'i%ﬁ%déﬂf %I'E“@K" %ufl%ﬁW@%%}%s@&dt hge | CONS

34 in the ri splay region 31, e. e icon for tHe trap having a trap
nuntger  GfPU QA008HS nboprovide)altdrationaoesdt 4R thadictueeReF |GYRE dgsby sl

| ocation on the piping diagram 35 as indicated by a broken line arrow in

FI GURE the dite, | inutaréstoresr thes poctdse taf FheURE ubd(a).ocdni this i cagenethpé pi ng
systemwhere the trap No. 1 is disposed. This results in the picture shown
in FI curgntents whithedwttieremsin e same aothe peevieds osastrap No. 1 is

di spl ayed at .the desired | ocat,

n. en the icon i fgr the 20 trap No. 1
's moved to (HE APEpMANAAEiIoN 4o ¢ tger domyegated Apthe RBESESS HAE19 i n
ot 1 ar U ARAP Y REBVBUA RORER THET A BT RYfeRRdoBedlsbaBnr oo o

"2"40 " 3FIGURE and m'irg'éh%giugﬁqg_?:ﬁélm%rﬂmﬂpnﬁmgmﬁesg!e h&reafiePneneS on

the piping diagram 35, wh inally results in the display shown in FlI GURE
21. TheCERUZALpapersateshend #acoritiencew\itdnn “User 4t aiseoti¢ afishanagedeayr am

shown in FIGURE 26 to realize the drawing of the piping diagram 35, the
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”,
15  “Manufacturer” etc. which are not shown in FIGURE 13. This is because
FIGURES 13 and 18 are different portions of the same list. In addition to
the data shown in FIGURES 13 and 18, other data, e.g. heights of the
locations where traps are disposed, operating conditions of the piping
system where particular traps are used (e.g. indication of whethe-r«t‘h-e piping
20  system is continuously or intermittently operated), and so forth are also
stored as part of detailed trap data in the memory 24. |
The operation of the CPU 21 for adding a new management item is
illustrated in the state transition diagram shown in FIGURE 19.
First, the CPU 21 enters an idling state 111, and the picture shown in
25 FIGURE 17(a) is displayed on the dislplay 23.
The mouse is used to command that the picture of FIGURE 17(b) be
displayed when the CPU 21 is in the idling state 111, shifting the CPU 21
into an editing step 112, so that the picture shown in FIGURE 17(b) is
displayed on the display 23. Then, using the keys on the data entry

30 section 22, addition, alteration and/or detetion of aimed data are done on

47



di spl ayi ng of the icons 34, and 36-40 on the picture containing the piping
30 diagram 35, and the displaying of the display w ndow 45 wi ti @ﬁ[gezbg#
trap 53 20 DEC 2004 data. As shown in FIGURE 26, the CPU 21 Tran

anong an idling state 55, a piping diagramdraw ng step 56, an icon noving
steep 57, a detailed data di spl aying step 58 and a data renewal step 59. 5
First, the CPU 21 enters in the |d||ng step 55 to await a command fromthe

data efhe Jispdzradbpichpre ahowpda RIGWRE Sl vi sed is sel ected by operating
t he data entrc\éé cti n handl i the use n the
a

covboar 4. ThEePELE T al DEe s Y B i q et raare 102 (e R ng

entor udOp R i p%%%%‘%ﬁm@%ﬁ&#@ﬁ it U st BB 21k A i ot ng
di agraﬂbﬁﬁké@ev@éla p mhemvm@ererewm 113 Fﬂh@l&t%ﬂo%@g&m& the

nouse and keys nouse or keys are use to 'noti en the

dr & ng a0fg @Imaemupemg ograujsw BS dditeepimptirs editin Qﬂap ihe Prerdwegturns 15
to the idling step 5 hereafter, as indicated y the broken [ine arrowin

FI GUREa2d, tleerdetier €PU Qdnrdris teethecrlddadgastdltemaggedAi thd Banmalltinmg, step 55.
When the dra g|n of the icon 34 is initiated, the CPU 21 shifts into the
i con asep gwn 1nnF{¢\HR<Et dp(@7renawe dciruageoidanes with theoadition esponse

T Scé?%ﬁﬁ’%ﬁﬁ THE B gten b amdisplayie varbeatorepRos 1t Lo [‘ﬁaf'efljiif'hon and
e o the |l 3360%ﬁ*?**ée'%a@%sﬁs‘gﬁ@@%}ﬁ@%aé? e e fin B0 1RenCBIL T The

dqbal | 24 jdaha |aﬁn§'s§§ﬂea¥11‘go sﬁ@x@éégnty'dhtyﬁo@%ﬂn edhsdaipyd SR AW Step

the CPU 21 calls the detail he trap corresponding to the

sel ectipdoizcdat3prdoenmindietaeiddy 24,thanthtagirotbesisgnatebi 1}, tlespPays the
di spl %IV\A ndow 45 on the screen as shown in FIGURE 22. The CPU 21 di spl ays
a

t he call ddodiéicai theddata af |rasmeﬁts/edtreps@wmm\EIGUREMén wititoespect t o end
o t helSHIe M At owoS Bt WHTch BEL GBLr bps; beeh RS (G PARPAY ot at e S5
e heiehh 7R SV SHAPRES, 1A B B0 e e
This puts thg; GRey&y 'tﬁetb@lﬂaﬁﬁ SRN81Ah eS48Pa Sfrock8singe s¥8) 2114, a
command is given through the data entry section 22, sd that the CPU 21
returns to the idling state 111.
fn addition to the steps 111-114, a receiving step 115 is included. In
the receiving step 115, data from the inspection and evaluation sys?em 1is
20 received. According to the invention, the edition of data of the
management items can be done also in the inspection and evaluation system
1, and the edition (e.g. addition) of data made in the inspection and
evaluation system 1 is transferred to the management system 2 to modify
the processing to be done in the management system 2 in accordance with
25  the edited data. In other words, the management items managed by the
managing system 2 can be also edited through the inspection and evaluation
system 1. '
For that purpose, the CPU 13 of the inspection and evaluation system
1 can operate in a manner similar to the CPU 21 of the management system
30 2.
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5 renewal step 59, the CPU 21 changes the manner of displaying the selected
data box 45a by, for exanple, reversing the characters and ba ﬁ ﬁ@lt
that it is indicated that the data in the box 45a can be renewed. Then, the
nouse or keys are operated to enter new data, and the data in the sel ected
box 45a is renewed accordingly. Then, the CPU 21 returns to the detailed 10

28 U THEIRD S S L Gl E, e
. ) on

0200k PSR, MY P51 a5 L 16 RS SR AL €202

o P ™1, 1A 8 LT SRUEPTS B0 G0t e elechec oo a5y

be drapGIliREeh ardnth B RRingCotase AB0 ARV el dnivgrang dithnessthle any
| ocations on the piping diagram a variety of piping systens can be

hasdl eth FEBURE the dhdhie-idesgisidted! Zkeaimel @PUal Piipiangitlh@ar@mmaindr awn on
the display screen, but the plan of a plant may be drawn and icons for
traps may b¥idinsposemmanddehagd sn.managemant vieiny ispgizeari@rongortiet i on,

The  RISkORhtE sactil Th torwenimtt T s ane L8017 siverom an edlgngratep o
e re | s \ .
mnagenth 4y SeelrR8 g SRELEHE s e BREHAE ¥ ddlel SRR e er i e n
what ofglep iransiisRoghid REaiiRSRBCRIa408d SH RN AR AdnPYiehiGrd gLy on and

i @ e]ﬁ';{l Cl nlﬁ a . e

eval uation system 1l to provide the nps operation
deDer mygdéd on cihanggd_e, using the detail ed data of the respective traps. 30
The managenent programincludes a trap inspecting and eval uating 55

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

management item in the editing step 122 is finished, the CPU 13 enters in
an item renewal step 123. In the item renewal step 123, the new
management item and its edited detailed data prepared in the editing step
15 122 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 offra new item in
the editing step 122 is cancelled, the CPU 13 returns directly to the idling
state 121 without entering in the item renewal step 123. .
If, in the idling state 121, a command to initiate any data pr:f:éssing
20 is given through the data entry section 18, the CPU 13 enters in a data
processing step 124, and processes detailed data of traps including the
newly added management item.
For releasing the CPU 13 from the data processing step 124, a
command is given through the data entry section 18, so that the CPU 13
25  returns to the idling state 121. |
For transferring the detailed data of traps inciuding the newly added
management item to the management system 2, a command is given to the
CPU 13 through the data entry section 18, so that the CPU 13 enters in a
transmitting step 125. In the transmitting step 125, the CPU 13 transmits

30  data of the newly added management item together with the detailed data of
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20 DEC 2004 order determ nation program The CPU 21 operates Is
fol l ow ng manner in accordance with the managenment program T ﬂZ[][]l,
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 5 inspected and
eval uated. The picture includes six w ndows 81-86 arranged in two rows and

| ool 1 i u t. the area in which

e ff%pﬁﬁ%?tﬁgpﬂfé}”?@‘éﬁi%‘fﬁ%%%%@ﬁ?wﬁer 2,0 ﬁtﬂéﬁ%ﬁs&fﬁhﬁé i & E}egaf; bei ng-
i | r 0 ] :

e O ORI oo & g9 heotth B anfee bfe il B8 o 1o o

sel ect aftertthansmitiing tA3ard iy dimnthiehe peha gk ddem By 198 i@lnﬁ%asrtg?e nunber
"001", and the left button of the npbuse is clicked to mark the box with a

check, 1dhi ch indicates that the area "001" has been sel ected. Mre than one

arga may 15 be sel ected instead. Above the upper left corner of the w ndow
81,% a vvgr d imtearmanzgamentcaystey 2nthe CRY @il reiders i e aeesiving etdp on

check BUA f%hsrr%égﬁﬁﬁ@ﬁ%fe:ﬁ%@CE%CngaﬁﬁéHSégmi%ﬁﬁmed °qu{fa?n@'£§é; H%mwe%t s
i i . .S nade al S .

cur sor SRR AT o 1o THE R d E0gle F B  T6  RalRE St arbbkot ks i

the chegks bexesabddemast Rerh 28884 g o} %%&gﬁﬁegnﬁ’évgid{l@eﬁgg%@%gﬁm ked

boxes again. Arrow buttons 8le and spose bottom
ends ofontained in the transmitted data. After that, the CPU 21 returns to the

10  idling state 111, and repeats the previously stated operation.
As described above, the inspection and evaluation system 1 and the
management system 2 are compatible with respect to data.
The CPUs 21 and 13 have been described as operating in the manner
shown in the state transition diagrams of FIGURES 19 and 20, but they can
15  be arranged to operate in different ways.
The number of management items to be added is not Eimited to one,
but two or more items may be added.
According to the present invention, a piping diagram showing
locations where respective traps are disposed can be freely draw;lhén the
20  display 23 of the management system 2. By relating traps in the drawn
piping diagram with detailed data stored in the memory 24, detailed
information about the respective traps can be directly grasped on the piping
diagram.
A program for realizing this feature is also contained in the
25 management program, and the CPU 21 operates in the following manner in
accordance with the drawing program.
The CPU 21 displays a picture like the one shown in FIGURE 21 on
the display 23. A vertical line 30 divides the picture area into left and right
regions 31 and 32. The vertical line 30 can be freely moved leftward or

30  rightward by drag and drop, so that the ratio in area between the regions 31
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the right edge of the area sel ection wi ndow 81 for scrolling the display 25
within the window 81. Either of the two buttons is pressed, EE D%ﬁt§¥
scrolls upward or downward, so that that part of the display, ﬁﬂéa
nunber "006", which is not currently seen appears in the mnndom181 A
scroll box 81g in a scroll bar extending between the two arrow buttons
noves u d or do ward, as the display is scrolled. The scroll box 81g 30
can be? §m2g29§%@ Qﬂ the di splay by nmoving the cursor 23a to the

5 in the uﬁﬁg‘?%ﬁmﬁ@ﬁ b, 1 @ﬁﬁggﬁﬁ%ﬁhﬁm}%@“@?f'ﬁhaegé"rtﬂﬂ't'?hé“ The
appl i catd 09 0f nterda\ﬂﬁh 9?6%] 'hgll fif e% Br@ td’[ﬁl""\('(j#%ﬂ‘é’&gg asPt Al 0ap ' ' cations

of traps are |nc rying cylln

"Drip"afd Cthsﬁﬁaly@dpl tpeung) verthiealyl Rgrander ine@tdengfrbaP L sm'%'ll‘é%?séne(for
processi ng pipi ng) and "Tracer™ (for ‘measurenent). Since the configuration

of & hetomardowad®eri sorsdayi lagr sthowrhe VR ekkdiweBl, smallddted | esbrdes34 i pté on is
glven but the sanme letter is attached at the end of the reference nuneral
fdﬁpéawed o stiwwrieftn stdes wifndbev B peiativeatrap numebes cibi.r espiomdi ng one

|n the wi ndow 81. Fqr, exanple, if traps used in a cylinder drying piping
syst enf®% Vﬁ'ﬁPB?%@‘%@%@é PﬁsﬁggﬁﬁﬁﬁnaﬂﬁiHb”§9§ﬂ5ﬁheéﬁﬂ3ﬁuﬁﬂﬁﬂé55|ng

B Be"Sr SV S BN ity A1 BREL T 1 Al PR o8 o thel o e o e Ot e
sel eCt?%ﬁB]@J“r@ﬁfng% thﬁwé’%’fnﬁﬁ%dtﬁnn@ﬁ'@d&ﬁ’& tSHbaaljesuEQg% GBI ﬁr@e W ndow

83 is Steam pressures in the piping where traps to be |nspec ed and

evi@d uapiedu® uﬁ@(illsfbllagllr%gﬁm@@ﬂ arg dignloay gl thé tahrdwtmﬁtdfr«isnsm/a?r?d
i ncl udi ng, for example, " (pressure not less than O psi but |less than

50 psi §51b BCBCIEU quaéesarcbspmed onghet rhlgdmt scbgesm‘ thetdisplsgr radian 20 150
ps i), "150-30 (pressure not |ower than psi but |ower than 300),

" 300- ebb'ﬂqlﬁﬁtesé!\(ﬂ% Ih@)rt’flqno@éﬁher%m”gobap§|lebu@lngowémlam edthaisale  and
displayed in the display region 31 can be changed by pressing either the
arrow button 31a or 31b or dragging a scroll box 31c.

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

20 corresponding to the respective icons 36-40, trap numbers are displayed
below the respective ones of the icons 36-40. Also, the respective icons
36-40 have shaped corresponding to the traps which the icons represent, as
the icons 34. Different from the trap numbers displaye‘d in the display
region 31, the trap numbers displayed in the region 32 are the numbers

25 displayed in the region 31 from which zeros (0) in higher positions in the
numbers are removed. For example, trap numbers “00001" and “00100"
displayed in the display region 31 are displayed as "1’ and *100",
respectively.

The respective icons 34 and the icons 36-40 are linked or associated

30 with the detailed data shown in FIGURE 13. The cursor 23a is moved onto
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">600" (pressure of 600 psi or higher). Since the configuration of the

wi ndow 83, too, is simlar to that of the wi ndow 81, its detagngEf‘ 2‘:][f]11L
description is not given, but the sane letters are attached at the end-o
reference 25 nuneral "83" for simlar itenms. If traps used in a piping
system having a steam pressure of fromO psi but bel ow 300 psi, for
exanpl e, are to be inspected, the check boxes 83b on the rlght si de of

"o 50t 6 Shegeoanaand 3029600 ardinfgacaiceti derdlpdCasidod 0 the
3

SSQ?PJB%Vd'ﬁ%}%%LQt@Fﬁe&EL%E By Ao Rwonoadtha’3e BecdobbiRRut *n%é}eieéﬁf Bn

CtoP < oul OF o8 RNy i zthﬁf)%%'ﬂ?o‘ifﬁh?)at@w%ﬁﬁséﬁn i life he: 20

mont hs, § stH?MﬁYinSFngfEt gﬂédﬁ %}P‘ﬂ%ecﬁfdrprfhéhgfs%af%” W%t% kg

fortyelg t nont hs) forty-nin hs to sixty rmnths) | f

S brapgetefie@hddiavie @@Erayieﬁem hopredie® rme@aPio?mdt 68 Sthiehais ppiie wigabware to be
i nspected, the check box 84b on the right side of "0-12" is nmarked. Since

the cobf.i gl GUIRE 24f ist he evandple B¥sulSng Heomatheu lHde-dlltkingfthe heomi 3tow 81, no
detail ed description is given, but the sanme letters are attached at the end

of thév‘a’h@i‘lediéﬁtﬁéfsnufﬂréh%llwmgﬂw 4iothmdet9e&ﬁdréatamhmﬁmtm wihtthe treper row is
i t rt f ot ted. In thi dow 85,
i spl )8neg i as aHBIRST A EapsSPRAEMg Fodte ISbebant ), -1 mportants

| ati vel d, Anot her."
rart o WhIBE k) quntRess, ine diffents b al 8T no @RS TBE 0 oo
tﬁepS,cHﬁW velryel BRIk a8 a tis2 ko it &ﬁoggn@éﬁlrear@ﬂée bfo&e4%e%hdb0xes 85b

on the ri side of "M Inportant”, "lInportant”™ and neral " are marked.

Si nce {Elhﬂ(e@Qﬁf]Egller&EUQthQfIStﬁE@eddaﬁ}Déay THendeys &n thee kephoard tndtthat of the
w ndow 81, no nore description about it is nade, but the same letters are
att achwduse arheap@rﬁdpbﬂthMe!SEdﬂQr@M thevdatd i 88 datzobakd 5ai. ght most W ndow

86|nthel is for sel ect The contain
di spl ays. of AS fA5SCBRZHRPIE VIO %w@%w@&d@ﬁmwaﬁé)tme S A e

o (’FAW&@%@’% IR ipdaahr of Mlanita Sh VIR i A8 A et i ng
bygket s ype ih 'ABYREI1C- L YRS GP@P§1 aeﬁeaé e RERg| b ﬁro&%ﬁé&ﬁt 8R!tRet raps,
t he chec boxes 86b in front of "BUCKET", "DI SC' and are marked as

shown. diiplwgy eif, each tdfe the |igohs aBéd 3o<a0plre,thsi displaheregherk3Dox Faar " Trap
Type" is not marked, traps of anﬁ types are subjected to selection. The
conf i gexamplen asf sBewn dn IGYR & Alothes&dns Birnﬁram wWith tiveuttragf nuReasi ndow 81,

L, Dl & oSSR 00 30, 200U I 1k ISR e s
“Failed” are displayed in a different form than the remaining ones.
20  Specifically, the icons 34 for the trap No. 00007 in the region 31 and thee
icon 37 for the trap No. 5 (00005) in the region 32 are shaded. Instead of
shading, coloring or reversing may be used.
The picture shown in FIGURE 21 consists of two separate
independent pictures, namely, a piping diagram picture 46 showing only the
25  piping diagram 35 and a main picture 47 showing items other than the piping
diagram 35, with the main picture 47 superimposed on the picture 46.
Any desired piping diagram picture 46 may be prepared by drawing
dots, lines and characters, using the mouse and keyboard of the data entry
section 22.

30 lcons 34, and 36-40 can be freely moved across the main picture 47
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20 DEC 2004 reference nunmeral "86". After selecting desired itens in the
respective wi ndows 81-86, a button 87 identified as "Select" dZﬁ@d§Eq:?@94
the right-hand side edge of the screen is pressed by noving the cursor a
to the box 87 and clicking the 5 left button on the nouse. Then, the CPU 21
searches the detailed data of traps. including those showm in FIGURE 13 for

t hose t I ] of it set . ] he respectjve W ws 81- 86.
For e%ﬁéwaﬁ'@ugfﬁ%’g@é@'ectlhqﬁﬁtilg%f%ﬂéérgﬁgs&%'Qﬂpnrghélt ﬁ@d\gef?'gﬁng of
itemns hém% L S c i.chaare used
in thea?}%r _(?fli_ Yé@)ol , %r@(fnﬁgeru;sg‘} ﬁﬁ%’éa%ienggrp Eﬁ?fﬁ%@%%?ﬁé%ﬁﬁgl pi ng,
heat i _nd]sEia@ieﬂgoﬁn@lepﬁgﬁﬁ%fm@gofpt% NOs SYSHRMBe M. h WiRnSHEaM PR ESHYr ©
therein bei'ng zero or "higher but |lower than 300 psi, have been used for

t wel vedmaygeldsings thesksplandreayien dlataeficeds ase "ematgddmerthantdns "Il ati vel y
inmportant” or "ordinary". |If a button 88 identified as "Cancel" bel ow the

" S8l ect0 with tiomp Smanagamept gunebeisndisindyed hdlew” Bl cespediive deord7, the CPU

21 en the di splay, of the picture of FIGURE 27. If a button 89 |abeled as
"None" | #f spoRigd WEIGSW (4 O RlAyed “when (s 86 the 508§, argl 36t4@ iset ting

made | | eaned sa that all the check marks in the check boxes di sappear.
If a b@%ﬁ'%ﬁﬂﬁél'ﬁ\ﬁ%% 'Sﬁ\ll@ﬁ@& Odhﬁleoﬁwé@ pi'%tub‘? é?sed, all the check boxes
81 b, 82b, ; ) Lpng by the
oL 2,520 Fabordithing Rl AR ARlinah ¥ ISHe M Shahlfe £ BRENBRY Y Uhe
shown jipirfy @Bﬁr@ﬁ- 38hirs pi gbsired i BRdAARgeh hROt F 8P NWTRRE SilRktaateguch as
"00001 ", of the traps to be inspected, and the area nunbers of the areas
séDectexchniplee iarfaal duatseron @04 picture R, 2Bhiichl esuitatiada exetapé showshi ch are

searched for, using the display of FIGURE 27. The picture of FIGURE 28 is
used tior ¢eearent FHaUBEds. ofinithepdefaubn abfoftthe isensaredisplaped imhe

gijftaﬂétﬁfei - 4EF st mafpTan doibant Fih 1ha”f'n RiRORE28: 2 of 50 the Lraps
ar T anged donb 3 o8 B0 e PLERE At AR e AR UTRET BBt B i ng

di sposipd 4BREfOTTRE. t Haen of c1n0an ” U number
91b of the aré% in &g?ch tﬂ%t E?EL ?g&%{?ﬁOEE@O?E ggggfgyéﬁﬁﬁggggﬁernore,

o5t heartefitoppateiomb ddsatedaioeationndrethe piping dia@ben Bavdsnigdic@edhrpe
representing the type of that trap is displayed. The display in the w ndow
91 carbnekescling 1asepW (8 Mg BRFodAbutthendocatirasar®spoans ta ther erfualox 91f,
in a sinlar . ner .as described for fhe wi ndow 81 shqwn fn FIGURE 27. |f

v s TaBeliPRaT I BB StRR WRS s g N {F B oikhosdl o T ecesERS (1. 10
the c L 38 S t 1 1h ORAt side: t he
nunbe?hﬁggdégﬁvbéﬂgﬂyﬁg1#gggg%%§¥fghaﬁggﬁFqctgﬁ1Q?Jgggh®2g“iﬂggvggersal.of
t he dits@p 4¥o.0f itahﬂsglfag@dnamﬂ@é deByredhioeatioRe CameknOW {cRat 34 gy tthap havi ng
a trap nunmber of "00005" has been sel ected. Then, the cursor 23a Is noved

okbo tthep Upped nesmovad t@3thd dispiey Iegaon @&, Hhet iwoas 9P orapi aphdyeed in the
space between the wi ndows 91 and 92, and the button 93, which is directed

ri ght i@w@r insongeesyeasiifted) ugwael agsindicatad moasearraw Shbwn A6 UREURE 29.
Thi s (S:Z%ses the trap nunber "00005", the associated area nunmber "001", and
t he asstciated icon to be noved fromthe left window 91 to the right w ndow

o2, oo RSP e e Rl e f B0 b HERB B "
by an e B G 28 R e L P Lt SR oaony e The
wEHdoverdZhendipdag ediahah GBe wakiehefinaflyt rexpstss el ehbedisipfayondown in
FIGURE 21.
The CPU 21 operates in accordance with the state transition diagram
shown in FIGURE 26 to realize the drawing of the piping diagram 35, the
displaying of the icons 34, and 36-40 on the picture containing the piping

30 diagram 35, and the displaying of the display window 45 with detailed trap

53



25 The sane processing is repeated for all the remaining traps_in the

wi ndow 91 in the desired order of inspection, which results |f’2@(ﬁ§@ ?@Q@}s
exenplified in FIGURE 30. In the display wi ndow 92, the trap nunbers 9 ,
their area nunbers 91 b and their icons 91 c are displayed, being arranged
vertically downward in the selected order. The nunber of selected traps, 30
e.g. "18", is displayed as "Sel ected Traps 18". The w ndow 91 is now 60

20 DECd2t®4 enpty. Wien the nunber of trap nunbers 9la, area nunbers 91b
and icons 91 ¢ noves into the display window 92 so increases that all of

t hem cannot A§eStavepimyedURE Bﬁeﬂse:ﬁe%h,QMimwtssammgaamwbm siate SPpwar d and
downward .5 arrows and a .scrqll ? X 92c are automati%%lly di spl ayed at the
right 8dyRingr diagsall ALINgSteRsdGhaCo M ViR RS &eR Sy & fetadkedodalsut t ons
92a ang. ; | X t isplay can be scrolled upward or
dommﬁﬁ%@ﬁg%&@m&(ﬁgngi?%ﬁi-@ﬁl ﬁqu%ﬁl onger necessary to scroll the
display in A ILYR! f utit:ons d ~and rol | box
91;5010 aut oﬁaﬂt%;f’\(lz\’ta ;%l?s%l)pégg?‘as;rl@mh?h’tgq@ rse%ﬂi-’. 5%?@%9}3% ﬁo‘%&'@ﬁ@m in

det ai | from ﬁﬁﬁa?&ltr*}fseidtioinsm.esimﬁférbﬁ teNBaaRI e PiseldRr sOfscfdd jgenent of
the trap nunmbers in the wi ndow 92, the cursor 23a is noved to the area

number opdkatingr thendata aptnyusctior0 23, obintdig by dpndiinhehsovedse Dhekayst he | ef t
button on the nouse is clicked, which reverses 15 the display of the area
nunber 0B1he kaybeard.hat either one of upward and downward oriented arrow

nanber 914 T BCHRAISARPRTEA ARSI The EHEIGagT (i@ IoNdedIgfafe

I ; i j f d
ca eSSl Y9t BF " Fluas DT R ehHBTRES L P2 Won BB T (e
cur sor piydg Idﬁ?g@geqirhwmmt@a &8, NUFDETe kibf 58Nt gsitde p!'nsifr\@l @i@@égﬁq of 1 Ee

trap to be re d. Then, the left button on the nouse'i’s d, whic

causes3ftie drewer satheomanmerdissphawnoiin FIEUREe24 iyheransAbft e tivadse t he
button 94 with a leftward oriented arrow on it displayed in the area

bet wee@nd ke W& ndble Mouse ambeye are ppedstednotify shedlikes2{ hehemrthgenent

nunber 91 of the trap to, be renoved fromthe st int w.ndow 92, its
I oa nbAEROG e BTG AiESHE HD. B eOMBAEdnackiamt et RE L2 4 PRyYNS ndow 91.

Thus, t the desired trap is cancelled. If the nmessages
dihlslspl a@d;gﬂelsﬁdlﬁ]‘lgeét%ﬁn%%w 91 should be noved into the 30 display w ndow 92

al | at onceThepddtesr, LA @RSt b9Nehe %er@ﬁqrhe%BWvﬁ i tM¥es FRE 220 4DEC 2004

rightward oriented arrows displayed in the area between the w ndows 91 and
92 is gesissedcomiidcis seleededl dnd hieadysplinythei illingestsipnddw Y¥haneheoved into
the wi ndow 92 at once. If it is desired that the displays in the wi ndow 92
be renBladin® afHeesicansyt Ay initiadedy tie LAV &1 eiils, indo Bhe tioan gBovingh t wo

| eftward ogiented, arrpws re ~Wen the re-arranging of the traps to
be insﬁ‘@@té - hd8 B@eﬁ?%rﬁ?f éﬁédéi’ip@&t fnayegot tor?na'fdirgﬁwtg@ﬁf‘oﬁo"fgsve"
dingpl a i th 1.0 I e! i ndo i r.essed,.,as shown
i r%%gl G%{@dﬁ@g Tﬁ-ehﬁl%n’nhgﬁligﬁ%(%éﬂ 'gp‘i{%ﬁ%g %"oﬂ‘%a@%gﬁ?& i? téon[ ﬁg t|h85ul t of
the re GRIM i e CmR oY fi i r i r i khg t he
traps B@ﬁllti%rew?nspecstq?oﬁr?%ar?d evgl Hgtéls()l‘gl\hgy@tlagrlrléél]%@ %gutdefér%uhﬁéb;%%ba but t on
90 wi t hilihgastaed 55i s pressed instead of the button 99, the CPU 21 stops the
i nspection order determ nation. :
As shown in FIGURE 21, when a desired icon, e.g. the icon 36, is
selected and double-clicked, the CPU 21 enters in the detailed data
25 displaying step 58. In the detailed data displaying step 58, the CPU 21
calls the detailed data of the trap corresponding to the selected icon 36 from
the memory 24, and, at the same time, displays the display window 45 on
the screen as shown in FIGURE 22. The CPU 21 displays the called
detailed data in this display window 45. When a command to end the

30  detailed data displaying step 58 is given through the mouse or keys to the
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15 Wth the arrangenent shown in FI GURES 27 and 28, a button 80 with an
indication of "AIl" shown in FIGJRE 27 may be pressed to sel egglﬂﬁp 0
search) all the detailed data. After that, desired ones can be" Sefl ea 04
fromthem wusing the display shown in FIGJURE 28. The operation of the CPU
21 of the managenent system 2 to 20 determne the order of trap inspection

b d_j f f flqow ch i . Fi ,
o oAU AT LT gl 0700 L0 LTS o8 e 1
i i . El E 27 S2 T
T BRSPS o
200 it Slel 0o i1, g MRy heaRONAL npn B ARk 1S,

chart $; i 3; I I eCROmid | of the
pr essicﬁilggglg' t mﬁb%{ﬁgiﬁzgﬁ%& g&tq{]%gttigégg{ggl Stuﬁg@gpu ](Zpllmeeitdr%g%t s the

defai lrededal atey 58! thé @?PEIJrﬂpshé@@t@ﬁ@nne@%fhdﬁgpl,aétdgetr@:bb%bt@@ecks i f
the check box 81d 1n front of the nessage 62 20 DEC 2004 "Area" in Fl GURE

27 i s dedakexk dbarbya fohexkmmek ré\Strepgston phatdctereabdxo Bbgrovndrasdked (i . e.

the answer is YES), the CPU 21 extracts, fromthe detailed_data of all the
t r aps that itdstiedigateditbpt Hppdata e thbaxidfa candy tanewed kedhanethunber s)

di spl d i h | i ind 1 (S 5 $206).,,Th dd
ar o natP %P B ke, HRaab FiA ERAORUItE D ARHg Eiok ) s 21201 i GeloRd { he chock
box 8 ] d 8- ' 21 ski
Step 3670 15rEfews Bt o AR s (e TRD L et 10 (RSRLCk Do

820 f QataAIBplagdtd Sfep ghove the box 82 in FIGURE 27 is marked with a check.
If it 10 is, 1. e if the answer is YES, the CPU 21 extracts fromthe data
from Step SRO@eacribbe atatve, faccordhgdo3IRO4nveitomait & ebsy tagsas thdi ch t he
applications) is marked in the application window 82 are extracted (Step
S210) .pasitipnali seleanahipn agiey 8208 endtthendetdiesk deb odAbef Baps Ayl i cati on”

is not marked (i.e., the answer is ), the CPU 21 iLps ;Step S210 to Step

15 Drsimpl Seandslhs, PHBOCRETA T hoLREt 14 HEORhARk Dol CBEKABHIS! Pr essur e
shown Qﬁéfﬁe&gﬁip()x 83 in FIGURE 27 is marked. If it is (i.e. if the answer
is YEéﬁ, e U'21 extracts fromthe data from Step S210 or the data from

3125, 208, ety maunpindoor emlayaothwymssk 1o ¢ 20
icons for “good” traps, it is also easy to identify such defective traps.

Furthermore, since any piping diagram can be drawn freely and since
icons can be freely move and disposed at any locations on the piping
diagram, a variety of piping systems can be handled. o

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

25  be displayed together with detailed data.

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

30 The management program includes a frap inspecting and evaluating
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(Step S214). The extracted data is now subject to the processing in Step

S216. If the check box 83d is not narked, the CPU 21 skips St @
Step S216. In Step S216, the CPU 21 checks if the check box 8% ?E%npﬁ

of 25 Use" above the window 84 in FIGURE 27 is marked with a check. If the
box 84d is marked (i.e, if the answer is YES), the CPU 21 extracts, from

the data, from Step S214 or the da r p S212, the f traps which
have bekleruglederminatione Rsear&as niﬁﬂ GRL 2 ﬁ ONPiAIBHY @utggt 2@? 1f the

heck b 84d NO the CPU 21 k 30
ook BRngE TaabBRaiY §AM s FianbdSaRlt MRbaddln oo the CPU 21 ps 30

the check baycB88\f of fREALILYS OLARhAYRE: FROYR LR RPHGRRE nyF! CURE 27

i s marked. e "box he “ahswer e guestion in

St ep S@ﬁth%cYE@n 6fhﬁ1ecﬁ’ éy%”aFﬁl% piCE R Shes Pt R bR 15 §%368 o the
et ims

data from Step S216, the data 5 of traps having prlorlty mar

Wi MOWn&@e@ﬁ@Bn&@@luaﬂé@ ofht ciatrbenclodsd sit mmmm&mw nOt
mar ked (i . if the answer is ), the CPU skips Step 8222to Step S224. In

St ep SQ12t4n;0 rows emd Hireehedksnst the check box 86d for "Tr ap Type" displ ayed
above the window 86 in FIGJRE 27 is marked with a check mark. 10 If the box
86d is nar k&be(upiéer left whedemddets voed He splhesh ihenaia @twbl@ztrzapnsStWES) t he

CPU 21, extract he data fyom Step 222, or th from Step 220,
the daps UISHAcled Bre: PISPORER « yHEE) HAMRBE | B4 neSuidinblaves. (P88 s226)

Then, i ( t he ot her
nand, Prrenfer PR, Wi SHMSS IR, B8 D b@i%ﬁ e ST ey kg
(ipe. ;égepe%@ﬁ\éeérgasnm%erg he CPU 21 skips Step S226 and ends the searching
step S4. Then, the CPU 21 displays the result of the search nmade in Step $4

in the for mV\ﬁBemhbwmeuanﬂéiUREe 28e6Shemb86ed Olite isldbabeli sgikabesl] fhecl ude the
L AP ot 23 is oved on the chack box &1 for the area number -001" and the.
left button of the mouse is clicked to mark the box with a check, which
indicates that the area "001" has been selected. More than one area may
15 be selected instead.
Above the upper left corner of the winddw 81, a word “Area” 81c
indicating that the window is an area selection window is displayed with a
check box 81d disposed on its left. When the check box 81 is marked, the
selection of areas made in the window 81 is made effective. Themm-arking
20  of the box 81d is made also by moving the cursor 23a and clicking the left
button of the mouse. The check marks in the check boxes 81b and 81d,
etc. can be removed by clicking the marked boxes again.
Arrow buttons 81e and 81f are disposed at the top and bottom ends of
the right edge of the area selection window 81 for scrolling the display
25  within the window 81. Either of the two buttons is pressed, the display
scrolis upward or downward, so that that part of the display, e.g. the area
number "006”, which is not currently seen appears in the window 81. A
scroll box 81g in a scroll bar extending between the two arrow buttons
moves upward or downward as the display is scrolled. The scrofl box 81g

30 can be also used fo scroll the display by moving the cursor 23a to the scroll
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20 of the traps of which detailed data have been extracted in accordance
with flow chart shown in Fl GURES 32A and 32B. The extracted d%@@g{gﬁz
rearranged in the manner as described with reference to FI GUR 984
(Step S8), and the re-arranged data are stored in the nenory 24 (Step S10)
to end the managenent program based on the flow chart of FIGURE 31. 25
Accor di ng to the present invention, the trap inspection order determned in
the abitweldgstd Beaddingndr OF AOWRe managenent system 2 can be transferred to

Speci 11 cal | Jheantste; Rt ds T RREIRAFTorRIENS &1 GoPbical ABGvS Rolng 30
pec soh PRep Bl o euHhOCYR AN TRy Bl a8, o e dBER A st 1 n”
"1 CLRE, haof8D, A0Eal BEPRCAAAN, aAch SYal et 4RDISLEt by O@Q'riépned for

recei vi ng ement s manner t described in

degai I foﬁﬂ?ﬁhgtdgﬁhdeﬁﬂt apkip” Y f@nmhel bﬁf.ﬁ’né ro%bﬂﬂgmﬁmm pythem 2 to the
5 inspection and eval uation system 1. he trap |nspect| on order is

st or edProcedE’ (fomopno ckEsiofy pi]ﬁnghsmeicﬁmmedndfoevmbaaulecrmersb}ste&mnl:e The
stored data of trap inspection order include at |east the trap managenent
nunbertse configirationuabére wandownd? is apniedis thenmesdons 8 &r nohdetailad

|nspec ion order is tra sferredtoth i nspe n an 0 eval uatjon system
1, é}f’eﬁf@ KHer® $lysfeny {Re e ale rflﬁoﬁf@ﬁ eﬁnabéé@. 8Ad oAt thgal uation

3f”? i e E e R T
8 oy r@sﬂérﬂi’i’nghé‘ﬁé q]f fﬁ_ﬁewﬁﬁﬁfmﬁtspn PBrt%"ﬁﬁ&éﬁ @§P§ hesdkb fnspect i on

uatlion system e program shown in I'S stored in the

cont r adylimde@raaingegipdng $68tann, & eaimaiping system, Bhieeatiepeiiingrsysfen,

eval uation system 1 as part of the control program First, the CPU 13

di spl aas] arprokessingplpaying7sys e aareafante naaag@tleﬂntchankb@medf 8€he first
one of the tra S tran ed_in the grder 20 determ ned In the nmanagenent

syst erfligposed t%th%fl as'snémmq NIGURE B ( Stealingscand “iincassi &l y,

nunber 12704  ISaTRNBNIE SPLEC SRLden hadnst & ARG L, o

di1 pl a(}%cwmat”be upper row. In the |lower row of the display, letters
I\/%DE and the trap nodel nane 173 are displayed. 25 The CPU 13 calls the

correl ati onTHatwin@ofo83 tivdodstarimyeds$urap inatel pipanewhéde firap® theetrap data
shown in FIGURE 3 (Step S304). Then, an operator urges the probe 1 against

t he sunbpeetesf ankeevalusitad afe wiseds i risdicatiaps(ate Esphayedt withén ithepect ed,
L oLl B e cdopeBe o B S o B oS o
model l@%g‘%h‘aﬂ%o ps}?ﬂs"ﬁ-%ﬁ’a?&[@%rg%ot lower than 50 psi but lower than
20 150 psi), “150-300" (pressure not lower than 150 psi but lower than 300),
“300-600" (pressure not lower than 300 psi but lower than 600 psi), and
“>600" (pressure of 600 psi or higher}. Since the configuration of the
window 83, too, is similar to that of the window 81, ifs detailed description is
not given, but the same letters are attached at the end of a reference
25 numeral “83” for similar items. |If traps used in a piping system having a
steam pressure of from 0 psi but below 300 psi, for example, are to be
inspected, the check boxes 83b on the right side of “0-50", *50-150" and
“150-300" are marked.
The leftmost window 84 in the lower row is for the time periods during

30  which traps to be inspected and evaluated have been used. The window
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20 DEC 2004 nunber "00005" and is used in an area having an area nunber
"001". Wiether or not the inspection and eval uation of all th{@ggpa?gg
finished is checked (Step S308). If the answer to the question nm n ép
S308 is NO, which neans that there is another trap to be inspected, 5 the
CPU 13 di splays the area nunber 171, the trap managenent nunber 172 and the
nmodel name of the trap to be inspected and eval uated next, on the display
17 ( stépmeziepntaimhdispleye otHor e3amadler s 12o(fep@pzesada. twehee pragbssi ng

Sl oot 8841 2 JeSR TR dRo BiSaim Bob Uauean OB pnay- 3 | (159 heSBr ect e

: 4. i v h n .
? haéfii%@g%?ﬁ t@%@gﬁﬁhﬁg’;@%ﬁﬁ Yﬁhzﬁff%y(;ro'én ﬁ@;@é@%ﬁh&”ﬁﬁﬁéﬁj _o?wl& cating
that aignf orﬁliﬁéﬁsa {r;‘V‘QL 0GE" (Tr%%P%ﬁft?- i mgn‘ﬁ. é‘?{ae ?@PQEB fh !Sﬂéay 17
(Step ]12). en, the operat'ion strate n ends. 15 As
descr ifpfeh W&l@ha@@cgédm@se@o;dméﬁ é)lzﬁmfpianlesIQrthﬁnQﬂfé y8er eMeo0hea number
of traps used in a plant can be selected and arranged in a desired order
for inspeettedn.thdruheckebdx Gdenon itins pixditi de ardd el isamiacke df t3ipps can be

realized. In the inspection and eval uation system 1, each tine a trap is 20
i nspedhedwiigusatipnafdhe wieloat 84 indhBerame s that of the windeyedhbnro nunber

172 and the del, nane 173 of t next tr to be in cted are displayed

on t héieéﬁg?ﬂj %Sfﬂptfﬁﬁu@,gltf A8 BBCﬁlﬁ SAMmedl 95 ars a&%ﬁ/gaﬁﬁtcf% et e oéhoul o be

i nspe . S time, the correlation data D for the displayed
e ShEdaP ey ras R bs™

trap i et for use in inspecting and eval uating that 25
t{@p. In ot Wi i i &g&r tor y speci al
steps for c-I;I ic\ggfﬁglbgﬁﬂﬁ%?%re at gdg{ll%gﬁa . It?n&{wie[?oa%%s% %zi X

condi ttrans thave hespectedcrilpedhias windew Bor diepraghi rfar f examphRps Mo be
inspected. They are the area number, the application or use of traps, the
st eam|ppestante, (mosd impertpet)i odmpesiesthdredatoelyebmpodent), t'thenarabr ity or

0 IS oS0 o G B et el
e N e e
1 TSP i shags sk eyl asener elpshany e

of trdpapwuitaat’ reel ‘@dnerbl aed markid.i o¥$ncdUhet henﬂ?@@rtam rgfy the arranged
to search for data of traps which neet at |east one of set conditions. In

t he dekspliayedingdoamBibe|s simeilar tethalf obihe adodowt§bpso monsedesenridered 10 is
change nyal ly, but the re-arra ment of dat e don utomatically
on th@%&ggig b Meot (—B%'én%\ee,Saﬁ%f‘siqgﬁ%%lar?eﬁﬂﬁpg‘ﬁm)p?% ,;Lf[a“fe“W aps as

shown .i.p. FI FQr»exanpl e, traps may be arranged automatically in
accordgﬂecrgnggﬁﬁlrﬁ%realdgét‘ance fromthe entrance to a particular plant. 15 In

Lyg _above- e idittdMaRtBw 86%n theRoker Pew REReSetthtiny Happliaued on the

display 17, but 7t may output in the tormof sound. e, the
trap tthdavindswessemayayobtaimrionagsdoft fopwgiangp|bouBEOIEKET (IdiGased in
association with the inspection and eval uation system 1. The CPU 13 and 21
of t hdypeadpagi), oRI80A (dist-lyme bapsysTeMAF divktitipe 200psanADHERMOSyst em 2
have been described to operate in the manners as represented by the flow
char t StkHGWStRHCFILEIRES 3%d antEME, ABdpedisRipeiatuigadikstablendiapdn be
operatl._ed i.n different rrannﬁiﬂs,[. Onlli th? tsarre ef f ect,s ctan bi obtained. In the
descriftd 'BRBARYEY AR SVElIAHI% SLFRE PR nETaPs: efISGFYBE 4TS o8 | s

er n [Wo¥e] Ctyf ) Fegel,U t e f of the
ro0ei rennoplc-akstal, HEbS the iR R Rl (et I BYRREE (T ap can
be knowsci'tag@y TRERMOUBAIeY mdiRed dshERUEA. t NPoWdi &, §RthE FIRSHIae8g O keys
18. The use of exact steam pressures can provi de nore exact trap eval uation
than usiangpliendiinestthe olidcki bed fot ¢anaprypetiriesnotFwatiws,, traps hifghnpo
exactness Is not required in evaluation, only measurenents of vibrations 67

types are subjected to selection. The configuration of the display window

86 is similar to that of the window 81, and, therefore, no more description

30 about it is given, but the same letters are attached to the end of the
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20 DEC 2004 may be used in evaluating traps or conputing the anount of

st eam | eakage. The present invention has been described by ne ?é yst ens
for inspecting and eval uati ng and managi ng steamtraps, but t?ﬁ%) Eﬁ:ﬂﬂﬂlg
invention may be equally applied to systens for other traps, such as air 5
traps and gas traps. Further, the present invention may be applied to
systens for inspecting and eval uati ng and nmanagi ng ot her devices, such as
val ves raitdenoe anyner@thdfes. The nmanagenent system 2 need not be a personal
conputer, but it may be constructed as a dedi cated system 10 Though the

i nspection antelevRleEinGof esyigdemteMara thie reaRagerRnvVindpsse®1286av& been

e s g A s BT s Bl R e e i o S0 e
cvel UaLben. SYSLAILAY 1VBERL 0B ST ZI400 0 SLBRR G BRLCIE, 2

uhigh folHftAI bY tAE MDBRECt MRrd3he BBYCEPsAGREMRNGERIfk rd@faogﬁssi ng

data obtai ned by inspecting respective ones of the devices tarmn

equi pmerdpsainghsdiagethosans i in #GURITRYfosatibs@ata WedHEMeet slosage
control section receiving at | east one externally 10 applied sequence

st or agéhedtemandsets&l dbhei g pentdvefwindowsnSdedd.i ofr oda¢eample;ewbengtheequences
stored in the main nenory section corresponding to the received at |east
one seqiRlfet BylbeRdy tonfRrsed WHb theossthigyt Heitempers shownsipeEtG R Hat a

Cect on!r S8 gt hae B ih Yoamhich e dsedcs B @rl%?@ﬁ&ﬁﬁggfeedca' e
ook coBRRE MoalmAnCeRing HpRRREM pBT R Ao b FoREE bR b onai ng
to thepisiag ¥prteRRAVSNC thE AtbhMI pPEBIREdhe?&d 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” bufton 87 is
15  pressed instead of the "Select” button 87, the CPU 21 ends the display of
the picture of FIGURE 27. If a button 89 labeled as “None” dis-posed below
the “Cancel” button 88 is pressed, all the setting made is cleared so that all
the check marks in the check boxes disappear. [f a button 80 below the
‘None” button 89 is pressed, all the check boxes 81b, 82b, 83b, 84h, 85b
20 and 86b are marked.
After the searching by the CPU 21 is completed, the CPU 21 changes
- the display to one like the display shown in FIGURE 28. This picture
includes the trap numbers 91a, such as "00001", of the traps to be inspected,
and the area numbers of the areas selected (the area number "001" in the
25  iliustrated example), which are searchéd for, using the display of FIGURE 27,
The picture of FIGURE 28 is used to determine the order of inspection of the
selected fraps.
The picture includes two display windows 91 and 92 arranged
horizontally adjacent to each other. The trap management numbers 91a of

30  the traps found are displayed in the window 91. The trap numbers are
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an inspection data processing section receiving inspection ,.data 20
obt ai ned by actual Inspection of the one of the devices, proceagss ggf
received inspection data to eval uate the inspected one of the é#ﬁg ;2004
accordance with the inspection data processing sequence for the one of the
devices called by the sequence calling section, and outputting the results
of the ﬁroceasin . 25 2. The e uiPnent inspﬁction and eval uation system

accor dRHENEE AW arduilrall M CTERBINGeordadsWPelher SBableat AumBerobeid f er ent

t T 0L t i.ncl | | it f st f eqi
5P F or disE BT bibBof ool AREe L uB8GEF Tash Bead Sumbefe it cidice o O™
. g . Con dat .

Rl AN LA - i ot o R L EGRE El - S
the stppggermees obnOfhel Nt k! dRENaNBIRY mu%ﬁyérihoatmg@cgn 1R hWURm PRy device

to be inspected and evaluated In accordance wt i nspect | dat a

pr dcesshange seprevantingt tre $espieidaacatdy ng desprapad. | Myudes(ay GANtHenat i on of
a type selection command far selecting a desired one of the ¥ypes of

devi cewirghaw & Isegunere scsdledt isingcammanbuttons Sldeandng! @ atelsiar scradne of t he
i nspection data processing sequences; and 10 the sequence calling section
sel ect BO%ndlTorint Aeskhiggageanji ansdesirikathdatithg wondows 89 pehasen eigt ed in
accordgggg Eﬂ% the type selection conmand, and calls one of the Inspection
data p g i g sequences stored in the selected storage region

correspondi pg; t ' n LpRent

i nspection gﬁ%qisg ﬁ%?ﬁgﬁﬁ§§§?§ﬁkﬁgéﬂﬁ%&@@ﬂ?ﬁﬁg’Bﬁ@bgégfugﬁgﬁg gﬁﬁrpnent

i ol udihg cargdrupahiisy mefvedeyd GRe 4d@l HMM@rag1p easthONeft AR 3pdpat | east
one val ve, the System conprising: a sequence nenory section having stored

t her ei murab®r 4p000S'pectd e @Ouaadwioal isatlickedseqliomeesahbaecgsesaltgd for

i nspecting and eval uating strap in a piping systemand a val ve inspection
and evileualsipbay k4o feea tnyimeeudyawhieh ome sast ke dhat hveatraat haging val ve in

the piRng RYRHETof “00005” has been selected.
Then, the cursor 23a is moved onto the uppermost one 93 of four

15 arrow buttons 93-96 displayed in the space between the windows 91 and 92,
and the button 93, which is directed rightward, is pressed or cIicked, using
the mouse, as shown in FIGURE 29. This causes the trap number “00005",
the associated area number "001°, and the associated icon to be moved
from the left window 91 to the right window 92. At the same tim; %n the

20 window 91, larger trap numbers 91a which have been displayed below the
moved trap number “00005", and their associated area number 91b and
icons 91c are shifted upward, as indicated by an arrow 51h in FIGURE 29.

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

25 The same processing is repeated for all the remaining traps in the
window 91 in the desired order of inspection, which results in a display as
exemplified in FIGURE 30. In the display window 92, the trap numbers 91a,

their area numbers 91b and their icons 91¢ are displayed, being arranged
vertically downward in the selected order. The number of selected traps,

30 e.g. "18", is displayed as “Selected Traps 18”. The window 91 is now
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a sequence selecting section selecting one of the trap and val ve inspection
and eval uation sequences In response to an externally applied 25 sequence
sel ection comand corresponding to a device to be inspected aﬂﬁe@&bm
and a device inspecting and eval uating section for inspecting and

eval uating the device in accordance with the inspection and eval uation
sequeng rpielected by the Sequence sel ecting section. 30 70 20 DEC 2004 4.
An equ % fit i nspection and eval uati on system for inspecting and eval uati ng

. . . . ; . . . h q
2t 1 Gast ondrudr i el Bt biab B8R 32 PEa fHlileR 2B e b on Pavi ng
storedgl Bergyds ftbr R hﬁgwwi@@oﬁ A0SRl oM AN RIRHP BRnHEed for

i nspecting and evaluating the at | east one trap In a piping systemand a

val ve hesfiesliayed iartdeesmbsnl bonore@engRd 92 bbgitAXAAWERDah @1d dvAswERS | ng and
evaluating the at | east one valve in the piping system a sequence

selSect argwsean d ans srellleloex 8gcedrehsrtoofatidadyt diapl cyed alatheeriyBt ienigeect i on and
eval uati on, sequences in response to an externally apﬁlied seqguence
8

sel ect {henwetamdd, @§rseotFigURE dBvi dbs the anew hyeosdaannd&2 uat ed;

d a deyice inspecti | yat i t] ing first and second
s pectibrNEnateab ok T2n (hsatrial ThikPAgs rAUBBCHPUA iRl SoUNWATTon of 15
devi i f ' : ' t, | uat i d
ey ey Meoiel b B wieith 78, REBR Nh B PES oSO b B B e
devi cewiMRPChn NaaNdapy! WatioRd SAel ia 91k LBRAT His! selde.pdnsgecting and

eval uating the device In accordance w e inspection and eval uation

sduengensati caityedishppehe froentiencerssl.ecti ng section, the device 20

i nspecting and eval uating section, in the second node, performng trap

i nspecti on AMMOoggAl el oW in vigtaie in FIPERE @0, dhit isvaesiaed do change
predet&{niqﬁ% ngnber of times in accordance With the selected one of the
| nspectifRM IOk eHIAngEMEM sUgthentias runbetsei bye windawgdenthe sarset i ng

ti , f i | i i | j t 25
hepectrant arehts Y BRI A L FORRRC AR Rer e B e el 1™
accor dpaGgoved n MR nOLRETIcFNERASE | AN tIRE Gh Gy ‘i‘@tc'(ljjfaﬂeée%gﬁ%vgrseghe
equi pment | nspection’ and eval uation system according to Oaima or 4
wWHér ei the s pibe ofethiecerdanspertiarn@l land A¢\eal thait | g1thereshé o ipebpdemda

vibration 71 20 DEC 2004 detecting section for detecting vibrations
occur r iggnward meiendei carsownbiuttons 97 and 98 is pressed, which causes the
selected trap management number 91a to move upward or downward. |In
this way, the order of the selected traps and, hence, the order of inspection
of the selected traps can be changed. o
20 For removing any of the traps in the window 92, the cursor 23a is
moved to the area number in front of the trap number of the trap to be
removed. Then, the left button on the mouse is clicked, which causes the
reversal of the display of the area number. After that, the button 94 with a
leftward oriented arrow on it displayed in the area between the windows 91
25 and 92 is pressed. This causes the management number 91 of the trap to
be removed from the list in the window 92, its area number 91b and its icon
91c¢ are moved back into the display window 91. Thus, the selection of the
desired trap is cancelled.
If the messages displayed in the window 91 should be moved into the

30 display window 92 all at once, rather than one by one, a button 95 with two
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providing vibration representative data representing the detected

vi brations, and a detection data processing section receivVving ’Q@U&ﬂzghhﬁg
representative data fromthe vibration detecting section and p™te

5 received vibration representative data in accordance with an inspection
and eval uati on sequence being currently executed; the trap inspection and

The v 1o B AT YIRS FR O0aVEl TR e BP Rl BERR TR BB A T Ran e o °°°

bet weeqy 38 ABDIHY ki f gk [y Teis he, at | east
one trap atﬁ)d a rrég“ﬂ?ltchgﬁglg%e\e}lﬂgpgt({l%wg?gglﬂttﬁg Vg'?'dlogggﬁ aﬁfﬂﬁﬂ“?%@%' fa?used by
t he flihedwliRlR99, attehdedher eby conpute the anount of fluid | eakage through
the at | east one trap; and the val ve inspection and eval uati on sequence

causes the Heit estdemiredatimtpthecdisplays metitd aintdowcoPét fehbgedagnifoude of
vibrations in the at 15 | east one valve fromthe vibration representative
daba. @spiewstlowFdnll ahopeet admnthord 96vait i dwioole fiyatemiaciear dirogist 0 O ai m
3 or 4 wherein: the device inspecting and eval uating section includes a
vibraﬂﬁdﬁeﬁéeaetecting section detecting vibrations generated in the

devi ces and,,provi,di ng vibrat.ion representative, data representing detected
Vi \tglrati ons, et%e Srg?l?rréar&fgpgctoifnﬁ“eseté?i’%nhﬂep%cmwcﬁ)ﬁi ﬁ@ﬁpé’l%ﬁﬁ‘ure of

Vioral! L at ‘ Tec !
ot ectel Dorady AR o T D ot G TS AL B LB PR g
Lhe 2Sporitianabi e ARGEHEDA 38 136566 aadkhoWlf ih FTRRIRE W | afifeeqpkat i ve

data and processing the received data in accordance with one of th

e8I ua@ Pon2§ eopenates to featvei or iséomgtivairesnlt | of Hrphrovadangdaeht ap thaspection
and eval uatign sequence causes the detection data processing . section to
pr ocesBEEY A% eieI6RY dRe Ardepef ARspectBw thirepsnbputhe énsectiom aadcor dance

with Sévoarlﬁgtigr?rsrygleantwi10|ns gttevr\%?r?ecfn Ytza bu%?onDsg vgi?I%Cancel" is pressed
instead of the button 99, the CPU 21 stops the inspection order
determination.

15 With the arrangement shown in FIGURES 27 and 28, a button 80 with
an indication of "All" shown in FIGURE 27 may be pressed to select (i.e.
search) all the detailed data. After that, desired ones can be selected from
them, using the display shown in FIGURE 28,

The operation of the CPU 21 of the management systé}- 2 to

20 determine the order of trap inspection can be expressed in the form of flow
chart shown in FIGURE 31.

First, various conditions for searching for traps to be selected are
determined in the manner described with reference to FIGURE 27 (Step $2).
Then, the “Select” button 87 is pressed to make the CPU 21 search detailed

25 data of traps out of the data stored in the memory 24 according to the
determined conditions (Step S4). The search may be executed in
accordance with a flow chart shown in FIGURES 32A and 328, for example.

Upon recognition of the pressing of the “Select” button 87 in Step
5200, the CPU 21 extracts the detailed data of all the traps (Step $202).

30 Next, the CPU 21 checks if the check box 81d in front of the message
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anount of | eakage of a fluid being regulated by the at | east one trap and a
magni t ude of vibrations of the at |east one trap caused by the Zlﬁ’u@?[‘zﬁ 4
| eakage and a tenperature of the at |east one trap, to thereby conpute Q
anount of fluid | eakage through the at |east one trap; and 5 the val ve
| nspection and eval uati on sequence causes the detection data processing

rom at Baol TR ELFLT Skl A RO nER £tb o b B Ranagement
syst emghar iSTRIAGEAO(eV HEL AT RO YER ORI o F WREAGE NS0 I A1 ! ed

data nmenory section having stored ther e respective

devi cedetailali dntawf AvihrotrapdiesmiaYe s on &tep 262 1 gle dhePhay e&gf frﬁé section
causing a representation of the 15 equi pnment to be dlsplayeg o t di spl ay

e
scr eenimeTdedl swacausibeg(gt dispdatednir bk ayedbddeciion agipdodi 8d {8tdhe
respective devices to be displayed on the di sprtﬂi?/'screen at | ocations on

t hed r ep288ent dthicopxidactede datpuiaphreray ta by sarcissl éctthadodlemtingrstepl ecting a

e S U T AE O T I R B TR A I
I d il i d i h

se oo RENPITHRL P OAp P PR O 8oy, socton and causi g the

cqui prent | ASSSIS IRyl D 3680 St 9t YN bk bhe gl led

devi ce*Agplongicat’i attveotiibby 82nth FEGORE pRdgrRaikedahphi A¢heaki ngrtpat the
device is not operating normally; and the first display control section

cddkesisg isg.ntidheoinsweeis YES, fite GRIUCR 1t dvetr aletsafirbedtibaidata drémi epone of
the fi r8§t and second judgnent data, 7 to be displayed In a different manner

than aS2PRpor &he adatditems spternioH4 héhezdataooDECaRD0af dwhigh ethedat a
tains fhe. other. of the, first . d.judgnent data. 9, Th i t

ranageABRICEY S @hisdeattitnih 186 GHins i aibid Thers  +0raciedol Sireont r of
agenelt | ' a . : :

it <l ag2ndfy naCR (SToRAY RTSED S208 ARETUR LRBRR thCBr EYoL CRbBA AT 6 cs ponse

to an Rxhet wrdrkyd 4! itks anemceSSN G, Bk dPANINTs|GPSTRRE. Sang 18 Stuppol
di splay control section displaying a synbol at a desired position on the

edd pnémf. representation on the display screen in response to an externally
appl i ed synbol  positioning A conput er-readabl e record

medi um havi hy St8R or4led tﬁﬁe@éﬁmgﬂéagﬁﬁg}ﬂ ﬁhﬁ%@éﬁe&ﬁd fﬂlifo‘g'j?l‘@ﬁﬁum"cp is

N L e X

TANAgEIERL ST BEY BIPLEASIN DG dIR 16O Foh BEHCEN Fiordnk! dsth AbRP! 3Y
0 'S t on.th

sequence playing a representation o € equi pnen i spl ay

Zcreens_aw SN hesdbby ioigtrapsymmieh & u@bdlﬁa?tpiﬁges@temeh@@m gs at an
ppropriate position on the equi pnment representati on on the display screen;
(20  steam pressure(s) marked in the pressure window 83 shown in FIGURE 27
(Step $214). The extracted data is now subject to the processing in Step
5216. If the check box 83d is not marked, the CPU 21 skips Step S214 to
Step $216.
In Step S216, the CPU 21 checks if the check box 84d for “Month of
256  Use" above the window 84 in FIGURE 27 is marked with a check. |If the
box 84d is marked (i.e. if the answer is YES), the CPU 21 extracts, from the
data from Step 5214 or the data from Step $212, the data of traps which
have been used for time periods marked in the window 84 (Step $218). If
the check box 84d is not marked (i.e. the answer is NO), the CPU 21 skips
30  Step S218 to Step S220.

63



20 a synbol sel ecting sequence for selecting a desired one of the synbols

di spl ayed on the display screen; and a second di splay sequence fﬂ(r)qaglzmﬂ
detail ed data of the device corresponding to the sel ected synb®l’ f

detail ed data stored beforehand and di splaying the called detailed data on
the display screen. 25 11. The conputer-readable record nmedi um according to

Fugrent aafh Y i 280 R At e SRR AT P el oo
L heor T Blsptardd bBAVE 3hi WindBRted O FIBYIRIE 270 rRREL 21! fIt BRE R Ko 4
20 DECh2iRédthe. ﬁeﬂqgi é@m&@f@;wah%ﬂ&n%%@fﬁ S??Ofi%/ [T\gé§,agfe gﬁ;ggrﬂ j udgnent

data to be displayed In a different nanner than a's 0 vice for

whi ch theadst, dirdredhdatata et ea'teF 32E of es dafa tRANfatestsanel gecad; | udgnent
data. 5 12, The conputer-readable record nmedi um according to Caim 10

wher ei of ttaps havisy piisptyaynaeqdencihe nehdoles8 ANSeauiSPENL rig¢poasgnt ati on
di spl ayi ng sequence for displ ayi ng the equi pment representation on the
di spl apthedr e, her digrdnbex 8§ dais ext manked (i.appi thedanepeede M@}, the dr awi ng

) . nb, i, Spl,ayi f di spl ayi nbol at 10
ggg{?gg%@g?lﬁ%oﬁ%@n %%gltééj%l 4S-$gg(ragggnt g'[i olnsgna%”hggd?sf)lyayosc(rfiee(ral1 in
t I | i I i tiqni d. 13. |,
caur pront 1 HoOLEE PR P R bk d B & PR e THisect i ng
and_ eva|sdd}didab8et tRa Winloh P AL H B0 NG XA UBH G Bl dHeld gl 15

devi ces m ng equi pment 1 n accordance with a predetermned inspection and

evidl uatfi the seqdédcis, mahle:dYisé emthenpidwe M e quReE¥nNRNBiep SOQUI @n having

stored therein indexes for the respective devices, the indexes being

arr ang®&S)nthe SriRldetlepxiraels, dratartheatatianfiesn Séép iS2P XS ecthen athifetmf i r st

calls %B; fQrenpst i ndex and, hﬁn, 20 cal |l s succeedj ng i ndexes one by one
R eéert hend

in the ndataoPhdFaRsme agntyPe( &) markeddix toritpid ovoddand i s
S0P oftedn8226).! "REn CHPEPPET AL Y Bt LBSNGNES, W (FGO¥E e ! e
31).  On the other hand, if it is found in Step $224 that the check box 86d
15 is not marked (i.e. the answer is NO), the CPU 21 skips Step $226 and ends
the searching step S4.
Then, the CPU 21 displays the result of the search made in Step S4 in
the form as shown in FIGURE 28 (Step $6). The data displayed include
the trap management numbers 91a, the area numbers 91b and the i.(’:{c;ﬁs 91c
20 of the traps of which detailed data have been extracted in accordance with
flow chart shown in FIGURES 32A and 32B. The extracted data are re-
arranged in the manner as described with reference to FIGURES 28 and 30
(Step S8), and the re-arranged data are stored in the memory 24 (Step S10)
to end the management program based on the flow chart of FIGURE 31.
25 According to the present invention, the trap inspection order
determined in the above-described manner in the management system 2 can
be transferred to the inspection and evaluation system 1 and checked on the
system 1.
Specifically, after the trap inspection order is determined in the

30 management system 2, the management system 2 is connected to the
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section. 25 14. The equi pnent inspection and eval uation systemof Caim 13

further conprising an index output command generating section i
and applying the index output conmand to the index calling Segﬁ;ﬂggcgﬁﬂlt

time the inspection and eval uation section finishes inspection and
eval uation of a device. 30 75 20 DEC 2004 15. The equi pnent inspection

s Sy A emers Hapd AN et (D ARG, (e
dov, coTEnchnsdexin SNERRIIAR P R1F 10 AAAEHLET0L ERETATGTY,

sequenaiathofromhiite deaiagemontes@tot Dejrs us HRMnee st a§§éri@e@<?ﬁ“@§‘t%ﬂ. menmory
section having stored therein a plurality of inspection and evaluation

sequenddéert dhat hdateespettainsterdeyi frest thesevarenpament |9yRgemect itgntigal | i ng,
whep the Index far a partjcular 10 device is called by the index calling
sec?i onNSReEIAMAREcevalvadion svalamt1.on Newyudine etrépr insipeciant brdgralls devi ce
fromth? seguence menor ecHon;, and .a sequence setting section for
setting ?rﬁéqublﬂ?%d”?’ﬂgﬁéé i Ot dnshestios: ABA arjuatier systemeli nshiexti on and
eval uati j : Ln i ction and eval yation of the particular
devi cefsltqrg}diggdeﬁgté&!i%%ﬁ{i%inngggeit 'ingﬁjqfn&?égéptgﬁ? dﬁa%j@i‘%ﬁ*ﬂ%[g@ﬂ? ding to
d ai m h3ninershede sﬂéaogumb@ge; aﬁd%?ﬁg@?%d’él%ﬁ&&“ on receiving at |east a

part of the detailed data output an equi pnmeht nmanagenent system

compri sing: Afler2then tt idbtidal ardmmy yrapebied RRYAEInsbeeish LR o1
detailed data for a plurality of devices farm ng equi pnent, the detail ed
dat@ i eypilativg isyateres 1t dhet begagepeant i systdavizes; sapdedtadr etomh epal
condition sefti nggsec ion for setting at |east one data retrieval condition

for relSRAALIDG BEY £Vaddalien Syptamal deviemoviigothe mabdetded Aftdrethatuat ed; a

data r evi Ng: sectiyon . retrievi detail.ed data of devi ce neeting at
lanat | She i¥Rdion Ehy rﬁq’@\b@#t‘%ﬁéﬁﬁq%éfe OB she gospectien awd

out put byl RAfon SASEmPAr t of the retrieved detailed data, the part including
the index; 30 sdid equi pnment inspection and eval uati on system further

conprising: FIBURE 33 shows a flow chart of the operation of the CPU 13 of the

15 inspection and evaluation system 1. The program shown in FIGURE 33 is
stored in the control program region 163 in the memory 16 of the inspection
and evaluation system 1 as part of the control program.

First, the CPU 13 displays, on the display 17, the area and
management numbers of the first one of the traps transmitted in tﬁ;.order

20 determined in the management system 2, in the form as shown in FIGURE 5
(Step 5302). Specifically, letters “NO.” followed by the area number 171
and the trap management number 172 with a hyphen disposed between the
numbers 171 and 172, are displayed in the upper row. In the lower row of
the display, letters “MODEL" and the trap model name 173 are displayed.

25 The CPU 13 calls the correlation data D for the displayed trap mode!
name 173 from the trap data shown in FIGURE 3 (Step S304). Then, an
operator urges the probe 1 against the surface of the housing of the first
trap (not shown) to be inspected, to thereby initiate the inspection and
evaluation (Step S306). In case of the example shown in FIGURE 5, the

30  trap to be inspected first is of a model name "JKL” has a management

65



20 DEC 2004 an index storage control sections storing the indexes contained
in the received detailed data in the index nenory section. 17.52%

equi pnent inspection and eval uati on system according to C ai m 5% Q&r{t: h?eﬂ[]lt
conprising: a data receiving section receiving at |least a part of the
detail ed data output froma conputer which executes the equi pnent

manage Fa r.eco i co ter-readable record di um havi ng
recordggﬂibr%@r@gﬁﬁﬁagﬁdfggﬁgﬁt&n&ﬁ%%ﬁwqﬂBaraa{ﬁ?vwrﬁﬁef smgﬁecut ed by a
conput er forn nagi pl: i deyi . form uj nt, said
cqui prent  mLACHIZENGe i her BTctioh Bh BEaiGRon"PE A0 B8 AR "hea 2
retrievalsmend tdheaksgt 9 2NC ' 'q‘?@% ioRN {
retrieval condition for(tsrtgﬁrggg?lﬁg ge{rgéir Iaggwggpg oer a Ee|\9|ﬂc@atq% g-'e

i nspectéel BRDEIRINGY edictl meardativatr Blors 6¥i MbiHEAUens oy ifeiddiedi ng
detail ed data of a device neeting at |east one of data retrieval

corftli t it &PLhnd displays thetaeatiumbsediénte frap mahpgémieng natmberast? part of
the retri eY]ed detail ed data, the part including the index; said equipnent
i nspecBP8rthanModehnams ehths diagnta betinepeeisipandiovgluaedaneitndexths or age

control,, secti ori t he i ndexgs ajned in the received detailed data
in thedISrPE@f( @r@t‘@p ssgﬂtq)on.fmeé!’ %%iﬁéﬁt“mﬁsﬁﬂa&t?an%Wg- evidl€uat i on
syste i i (o} i uipnent .1 $. a.piping system
ard ¢ nBr e $rb QA SEp 530 A REIGH Brod SaBe ALt T Bl AE Syt em
19. Theh&oBRIttEd Ha%%dé%' i%sb@@%odaﬁ@d&iv‘dmﬁﬁﬂprdi ng to Caiml0 wherein the
equi pnent is a piping system and the devices are traps of different types

ditspbosed t h&Vipépiatigpfshistsmiectad Ffaps hale BEEn2A0fe2dd ANd @udiwTeAL jienspect i on
and eval uation nethod for inspecting and eval uati ng equi prent including a

pl ur al ift §reofnswar o dbal qurstioted) Sdeppsid igyY 55 othes SiIfY Endisptiays ey dat a
obtai nﬁw%s%%gien(%%?%ﬂo%)riﬁapc%ﬁllnigv ac%naﬁf tr?e]; traps have been inspected and
evaluated, on the display 17 (Step $312). Then, the operation illustrated
in FIGURE 33 ends. |
15 As described above, according to the invention, only desired ones of
a number of traps used in a plant can be selected and arranged in a desired
order for inspection.  Thus, efficient inspection and evaluation of traps can
be realized.
In the inspection and evaluation system 1, each time é’}tt;ap is
20 inspected and evaluated, the area number 171, the trap management
number 172 and the model name 173 of the next trap to be inspected are
displayed on the display 17.  Thus, the operator can easily know which trap
should be inspected next. At the same time, the correlation data D for the
displayed trap is automatically set for use in inspecting and evaluating that
25  trap. In other words, there is no need for the operator to take any special
steps for calling the required correlation data D,
In the above, six conditions have been described as bases for
searching for traps to be inspected. They are the area number, the
application or use of traps, the steam pressure, the time period traps have

30  been used, the priority or importance of traps, and trap types. But the
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the devices; 5 receiving at |east one externally applied sequence storage
command, sel ecting one of the inspection data, and storing the I Egg%

i nspection data in auxiliary nenory; a receiving an externallyaggdﬁ ' 004
sequence cal ling comrand correspondi ng to one of the devices, and sel ecting
t he inspection data 10 stored in the auxiliary nenory section correspondi ng
to the regei ved sequence calling, command; and receiving inspection data

obt ai mcﬁvo%ﬂ‘?&lc‘ ?%%%%&W'@ﬁ‘é gff thefe. o%é)rd‘é“iﬂr&lél,e: grisepdRode) Ra@er dcei ved

[ [ t | uat [ ted devi [ dan. ith th

i Eiﬁiﬁbhﬁﬁf%igﬁerf & j%ﬁ%l“iﬁ%ghbﬁ@liﬁﬂﬁﬁﬁl @ap§2§r@y§¥ip§%§'gzu%ﬁ§c§{fg%§%§?§mm ’

comma : . : . €

napectasiEnatt itk 2oh e BB hEuBing 1ER TS M Eana RS P30 ¢ e
! e = . ; S £ o difd - th

i R ot oy TR ALY ey Sl AEAYENSetr (e

reSpecdd e bypes. of devices; causing the at | east one sequence storage

command to be stored in the auxiliary nenory section for the type of device
to be inspesttbdughdhesdescihet pdognanace do deaceh bt athefi nspeovhich dat a;

selecting a desired one of the t%pes of devices and selecting a desired
i nspedipdhallaig peloeerditiogssdgtdhe droarmn Jeapbei agasgeddp sewycst rage
regio to the nd calling one of the

i, | d,
i nspegchtg(;f{f&ggggg‘f%ggdn?ﬂ ?W@taéggﬁéteoégec %Oé‘ldgf% region corresponding to

h i 4 . Jj t
itngngﬂjgzcr;n e@g%eﬁa ?%%%ﬁ%’d%go?rd%ggge%gtt'i%%ge%ﬁépéégl lﬁ%ﬂ]%&gagl pnent
0! udbnghangbur Fhakvale, daiti ees takiigathehtt AP daRel Al e gBQRPI T Si ng:

5 storing in a sequence nmenory section a trap inspection’and eval uation

sequermdofaticatiypec thedaaisdokval eabinpie,epdsitipnainrcdapoméiiip snshgthand a

val ve inspection and eval uati on sequence for inspecting and eval uating a

val ve tTapg mes pifpiwiy by StieMREelbet intg enample t heapsr apawnke valraagedspect i on

and eval.uation 10.sequences in response to an exterpally, applied sequence
tﬁoqﬁﬁeg@i fter éR

sel ectd BAMESHMN G 11 of f U HGREF nY! e Wempdnpneptienes apda

eval “‘Zﬁaerﬂbufad} |5H§pecti ng and eval uating the device in accordance with the
i nspection and eval uati on sequence sel ected by the sequence sel ecting

sestion. In the above-described example, the trap to be inspected is displayed
on the display 17, but it may be output in the form of sound. For example,
the trap to be inspected may be announced through a loudspeaker disposed
in association with the inspection and evaluation system 1.
The CPU 13 and 21 of the inspection and evaluation system 1’;r‘1d the
20 management system 2 have been described to operate in the manners as
represented by the flow charts shown in FIGURES 33 and 31, respectively.
However, they can be operated in different manners only the same effects
can be obtained.
In the described example, the steam pressure in the interior of a trap
25 is determined indirectly by detecting the temperature of the surface of the
housing of that trap. However, if the exact steam pressure in the trap can
be known, it may be manually input through the data entry section or keys
18.  The use of exact steam pressures can provide more exact trap
evaluation than using indirectly obtained steam pressures. Further, if high

30 exactness is not required in evaluation, only measurements of vibrations
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15 23. An equi pnent inspection and eval uation nethod for inspecgting and
eval uating equi pnent including a plurality of devices includi n&. ﬁE@SZngE
one trap and at |east one valve., conprising: storing a trap inspection
eval uati on sequence to be used for 20 inspecting and eval uating the at
(east one trap In a piping systemand a val ve inspection and eval uati on

he. i g Sy e el FREPAN PReORP BT R AP Ah G Bl T RN on o

t he pi ping system selec trap and Yon and

eval uation Sdgueneseiinimestionsead ®ean gxé&ina 'b? r?q%%'nbegf §ggﬂﬁﬁ1§30§e' ection
command 25 corresponding to devices to be inspecCted and evaluated; and

maki ngINSpesdg andarel dvalingt aoh mbndgincesteam engpf bat fiestpragdnsecond

i nspection and eval uati on nodes selected in response to an externally

appl i et esdions @ ¢ thico g queretiplicdnta ey stémstionoatber i tnspecsioly andir

evgtuabjng thg device in ﬂgc rdanEe with the inspection and eval uation 30
sequent@85s8/8cHas BaPthe éﬁgﬁﬁnd espias@nindgveationomayi het Bppledotd node,
79 2 4. ] i and eval uating a predeterm ned nunber of traps
or vaIggggﬁﬁgg%bgpﬁiﬁgﬁbﬁﬁﬁ%eYﬂwaé@ﬁéﬁyt '%ﬁC’W@’géwpﬁétﬁéﬁhgﬁhuences
select@gwggEhﬂprégﬂyqﬁﬁﬁﬂﬁgéecting section and, then, inspecting and

eval uating the sane’ predeterm ned nunber of valves or traps in accordance
with the ot Méle fameglewpdritosyIEMUNTE] 2ds i ' Ch,PR and
eval uati on net hod g%%ordingyto Claim?22 gJ%¥§e§%§8ﬁgfﬁ?Phgﬁegepggﬂ%ng

vi br at mneysb@coostrunted astaheedieatexesystach.provi di ng vi bration 1o

r%@resentath e data representing the detected vibrations, and receiving t he
i'Bration r ﬁpégéntthﬁt inspeqtion anlde paloadiesi susteme! randethee thari dyyean ¢ on

repr esgnt.at. i data; processing the vibration representative data in

accor d%&gwm&g‘% g?@ﬁ @%?W@Ieﬁt?%ﬁeﬁ& REBAr&iRes sh@MAL bot thewnwaae bef a 1 uid
bei ng i | east one trap and the magni tude of vibrations
pf themg§§¢§ggsn%ﬁ39¥¥%§$8§ﬁ%ed by the fluid | eakage, thereby conputing the
anount of fluid | eakage through the at | east one trap; and conputing the
magni tude of vibrations in the at |east one valve fromthe vibration
representative data. 20 " 25. The equi pnent inspection and eval uati on

met hod according to Claim22 further conprising: detecting vibrations
generated in the devices and providing vibration representative data
representing detected vibrations, detecting the 25 tenperature of the

devi ces and providing tenperature representative data representing detected
tenperatures, receiving the vibration representative data and the
tenperature representative data and processing the received dat a;
Processing the vibration and tenperature representative data in 3a
accordance with a stored correlati on between the anmount of | eakage of a 80
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20 DEC 2004 fluid being regulated by the at | east one trap and the

magni t ude of vibrations of the at |east one trap caused by therﬂL{Hp‘r‘

| eakage and the tenperature of the at |east one trap, thereby conp ri‘ﬁggﬂﬁe
anount of fluid | eakage through the at |east one trap; and 5 conputing the
magni tude of vibrations in the at |east one valve fromat |east the

vi bration representative data. 26. An equi pnent managenent nethod for

managi ng dewyi,c - equi prent, conprising: 10 storing detail ed data of
t he respectyUEEZ%@ﬁ%g§quéusing a representation of the equipnment to be

di spl ayed on a display screen and al so causing at |east one of synbols
Corresponding to the respective devices to be displayed gn the display
screenfat |mcatguipsentninspectiepraadentaltstinn 6¥steRe feiqin speehpg A sel ecting a

desired one of the synbols displayed on, the display screen..and calling

det ai | edaldatiag cauipserdrasliginge? alg&ogwﬂﬂdgg,ﬁ@%wg%&o lﬂtgi‘@ the call ed
detailed data to be displayed on th i sp r 27 equi pnent
managenment Aeflfdy @EE@MW%P%PH & a‘f’ﬁ]ch"S'V\#n@?%lﬁﬁ: Sfﬂrés ettlélzl ggt]‘ﬁata of the
devi ce_j ngcl i r j bmed il iGabédithot hapetlhae device i s
oper atPhogcer?gﬁﬁiﬁ’eqﬂl(r%geéseidorrﬁbf%%g%ﬁ?&dggaﬁieﬁWclatan tghat bt he device is not
oper at xRgs BPtHRUYeviand favien giequiprenterdetbrédir t her conprises; 25 causing a

synbol of a device of which the detailed data contains one of the first and
second j udgaerauxtiarn manyy sEclphayed in a different manner than a synbol of

Cecand | udgAeRa tPAEE. SIS UBe AL SERl DR TR gS R e St b Becor i mg.

nagenment nethod according to
L0, plf St 198450 Rt oo o v g oo,
r epr esprémdssry dequimugs cdomednid, tharaisi mpmagy Aections GarBFPAdIng s ed
positi ?}?e Orgcéir}%degtljilgas ngné 4 erq%%(nagé a&t&r%ﬂe command, and storing the
selected inspection data processing sequence in the auxiliary memaory
section;
15 a sequence calling section receiving an externally applied sequence
calling command corresponding to one of the devices, and selecting the
inspection data processing sequences stored in the auxiliary memory
section corresponding to the received sequence calling command; and
an inspection data processing section receiving inspection data
20 obtained by actual inspection of the one of the devices, nrocessing the
received inspection data to evaluate the inspected one of the devices in
accordance With the inspection data processing sequence for the one of the
devices called by the sequence calling section, and outputting the results of
the processing.
25

2. The equipment inspection and gvaluation system according to Claim 1
wherein;
the devices are of a plurality of different types;
the auyiliary mamory section includes 2 plurality of storage regiens
30 for the different types of devices;
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5 on the display screen in response to an externally applied synbol

positioning command. 29. An equi pnrent managenent net hod for i :
equi pnent including a plurality of devices, conprising: 10 dmmmg 3004
representation of equi pnent on a display screen and al so di splaying a

synbol for at |east onhe ,of the devi . j POSkdton on the
eéui prent r Hf SSEHERES cHOBAGE: ﬁgnt(ﬁ?]s%Egv?iccﬁggﬁ%a%gﬂadcs?iteﬁ%@g %%gi red one of

the symbol s di spl 0 i 12QB;sape E2qoahis nYordgtail ed data
for t%@r%ceels&}gege@i%ﬂe E'oﬁ??pooﬁdﬁg%/tﬁ& #£9Bastapsk keq Qorag

Ce oOu al l ed data stored beforehand and

di spl ay| cal | hb eehrdab ae@inntdighdizapiliazyy swnmesy.sedbionThe met hod
accordl}%@g}a})nrbgoa?émsggegmqg?g%n: @g .@IZO the detail ed data of the device

i ncl udesy Greetyek dfidesicd tbedmepedbacaan hel eldatarhin aeROTHRRCIMINCEE] s operat i ng
normal and second judgnment data indicating that the device is not operating
norjral inspedtivhe ate phomssing $#EUESBRpr i si ng causing a synbol of a device of

which the detail ed data contai ns one .2 f the fj.rste sec j udgnent
data to be #ispleqysace rFaji”éﬂ f@@@%@fﬁﬁ%Hg 8 t%&ﬁwl@%ﬁ%&%fo grﬂge{/i cg of
which th etail ed jn I fafr &dviendasegond | udgnment
dat a, §?£f,%°%ﬁ5 %&rﬂﬁﬂﬂa&?c%eﬁ%tﬂfgq %gk%‘?%?‘%ﬁgé)fgﬁ? E‘Eﬁs t%:fz)rrla\’rll sin © 30 HHE

di spl aé%&@aﬁé@s@ﬁ%@ﬁf&%ﬁmﬁm ésresdlatfimnacdesifed ofiespf djye dogpasiionn 82 20
DEC 20 response to an externally applied representation drawi ng conmand,

and di sptapicngsaingysaselenaes;s#fesired position on the equi pnent

representation on the display screen r o] o] t lkl'y applied
syhhol posi ﬂ@%rﬁ%é%%ﬁﬁﬁng 5533"%.0.%Aﬁe%gttfi g’ﬂgnpﬁﬁﬂép?@ﬁ’ﬁ rgﬁg&ng uati on

met hod b BRRRG {oNthe Ribee Yaletfld RO adciiduned iviin e dews sesedionmi ng

equi pment,” €onprrsing: storing 1 ndexes for the respective devices and

ar r angicaghmatEXed édllseomy etlittednspedibrodateproqessing sequaices igoile f or enost

i ndex and, then, calling succeeding indexes one b | . predet erm ned
order émcihet Fafeckad éi&féﬁﬁa'legi%é"?"gﬁ??)” N¢o ds}égﬁgiﬁ %gwgﬁd out putting

the call ed |ndexes. 15 33. The equi pment inspection and eval uati on net hod
of C aicﬁr%a'}cﬂrther conprising generating and applying the output index
eagh time the inspection and evaluation section finishes inspection and
eval uat3|.on g; ?qu(?g%leﬁte'inspeclion and evaluation system for inspecting and
evaluating equipment including a plurality of devices including at ieast one
trap and at least one valve, the system comprising:
a sequence memory seclion having stored therein a trap inspeciion
90  and evaluation sequence to be execuled for inspecting and pvalyating afrap
in a piping system and a valve inspection and evaluation sequence fo be
used for inspecting and evaluating a valve in the piping system,
a sequence selecting section selecting one of the trap and valve
inspection and evaluation sequences in response {o an externally applied
25 sequence selection command corresponding to a device io be inspected and
evaluated; and
a device inspecting and evalﬁating section for inspecting and

evaluating the device in accordance with the inspection and evaluation

sequence selected hy the saquence selecting section.
30
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20 34. The equi pnent inspection and eval uation nethod according to Caim
32, further conprising: storing a plurality of inspection an@. ﬂfﬁl@t?@EM
sequences for the respective devices; calling, when the index Tor a
particular device is called, the inspection 25 and eval uati on sequence for
the particular device; and setting the called inspection and eval uation
sequence in the inspection and eval uation section for use in inspection and

eval uatjon of the particul af: devi atinm - 29 nd084d ABSTRACT OF
THE DI %w@ﬁ@%ﬂpﬁam M#ﬁt%{lpﬂs%ﬂengsyﬁiéagﬁ% v vgﬁaftolrngsés%(sﬁt gm (1) can be

used taq,| t teamdraps deyicdetiecluiing at leawkebnef vibrations
of eacﬁvgn‘%?@g %ﬁ[]ﬂrtnﬁgﬂur (gr(]:% t@g}pergture of the hgﬁsi ng of that trap. The

det ect @phyvi b @t icat bavelalandhé epstematameridng used to deternine whether or
not stearﬂ Is | eaking through that trap and to what extent s%ﬁam | eakage i s,

An equi prenta sRqEENERENEMSYYS seati ¢ )havie dcetaprt thedetio? (1P IHESEEPF on and

| ti t b data t i i ; i i ti
10 Bat ee'néf J%@fﬁ%p%)ﬁ%% Thes HEpLat) ﬁﬁ%ﬁ@ﬁi&&ﬁﬁ%‘fﬂ%ﬁtﬁ@%ﬁ 'Tﬂzpef_ o
managenent, syst.em ( re - i N of, conputin
edeTEll LG ENHES ST A igpeseh au deneln, comut

the ratio of defective traps to the entire

traps, CRaISSE cbedstaamsheakrgandes valudingritlpprad Izastsone
A .A|SFEB.ﬁRb€J§ZFUEéJAR. ARVO. A9, Al QFA‘ 9.A# A .Ah A1l AA# ACAh AA.Y. A

A|A )(.@A|A @Em‘A?n#meﬁmczmAgrslyétmy. A\A 0. A|A . QN@A?.lA‘ h#t. Alo. Al . Al v. A" 1. Al .#A.RA|A i él?g. ﬁ\
: y. 0. : 0. A 0. AYR A Al . 0.0 Avi. AS. . AR A5. Ay
yo. Ak. AGE Al A\‘BQW@GA?@E\G@.SRX&BU /i\e\.fe élggAeﬂﬁ%éﬁgfﬁi‘ Qxﬁo"ﬁgﬂ%m Al 1. AN. A&

. AQR. A\ i in response to an externally applied
, 1ib v"'ﬁgﬁg&rw_nzf%%]ngiugggfc%ﬁqéjae]ng%]lT(l:a{]ec%]ncs* a] c*a] ca],ca] zagagca] calJcaJca]c
a] ca] caleaka et caleztlbaaiomeh en] cajresaajngi] geyices 1o bp+inspeciedayfg) 3. O T; _;

CCCKKKKRLLL. MVHNN| w mhc”~Y] ca] ca] ca] ca] ca] ca]ca]c(a]c(a] ca]ca]c(a]ca]ca]c&a]
ca] ca] c¥at¥afpdral€a] ca] ca] ca] c(a] ca] ca] ca] ca] ca] c*aU] c*a] ca! N) OSPP* Qv QTRRR+

St SSS- T3T?TC\-id‘\E'di " ins @gﬂ%ﬁéﬁ?%{aluating section having first and second
CRPcATEA]'CH] ¢

gggph} xsni d_aZ] a] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] c&a] ca] ca] c&a]
ca] ca] cabsedita] end cakhaltioa] majles]and] rmakiog!ipapestian andkevpiup of
m&Pnno_o~op8rrr ) . t evaluation modes
sRdSsuWiRvices Jriones Al dhefirehrad) 2eqcad) eapeaaapod) 4 ca]mcad] ¢a] ca] ca] cal ¢

2] o) calggalasal oo splon) cAlaminaleahorlabas)arinaldnming. 9eb6x

U ag] >U Xs aj ca : caj ca] ca] _ng ca] c&al c&a],ca] ca] ca] ca] ca] ca
] ca] ca] galicajieaicethg andag calliat o aputidrc 4a]thedire) meyle; ingpecting an
O e ) e oLl LA ) ) S o ol ol
sequences selected by the seguence selecting section, the dgyice
20 inspecting and evaluating section, in the second mode, performing trap
inspection and evaluation or valve inspection and evzluation a
predetermined number of times in accordance with the selected one of the
inspection and evaluation sequences selected by the seguence selecting
section and, then, performing valve inspection and evaluation or trap
25 inspection and evaluation the same predetermined number of times in

accordance with the other inspection and evaluation sequence.

5. The equipment inspection and evaluation system according to Claim 3

or 4 wherein:
30 the device Inspecting and evaluating section includes a vibration
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V] . 4@ xsni d_Z] ] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal cal] ca] ca
] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]calcalcal*[] D é
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2] cal cayeaafiad o O Ea <P ARG SR AT L T 68 T 2 016t o
3{P| w odbdlie ca]ca] cOa]c
8] cal co L B e e e o Rl R Tt eliovinliofi] cal eal codl
aL} xsni dnZ] Jacalierletishcajata] cabcedsirg capchdrcaleadiciapcalhea] ciajadairca) ca] ca] ca]
ca] c&a] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca! , 2=>289Wis N Y

}xs ni drezp]ryw]tah]@d}abea}r@aaa]m]!béqt@@] @%t]%@iaqQ:af%téqrbap@;a?]f%%a%a]gcmﬁca] ca] ca] ca]

cal] ca c6a

; : i T bt }D&ajloag HE a]%ﬁct%&ﬁiégfeala&fﬁj% 3 éhA%rleféfEaﬁ e ca sl cal
Z] ] ca] cé‘f%ﬁ@g'fgg@ar] tfe?w ?gaf@%’{c% ca] c&a] c&a] ca] ca] ca] ca] ca] c$a] c$a
] ca] ca] ca] C(ﬁkcﬁbgdgggh@ﬁ’dﬂ%ﬁ%valuation sequence causes the detection

[1/00&1l 111, 2| 222 6J6666e77789] 99: Xsni d_Z] ] c&a] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cd@tea]nm]esa]nga]seat]w'a]tca;]r@*?aﬁtc*th? c‘ﬂ}lbﬁ]oﬁa]wm%méa]!%aq?ﬁa] tha] ca] ca] ca] ¢

< P<<< f 2cC0rdanas it SARGIS EEENEY BB Y S FaPRONn, o9 3kape a‘]fcaafle ) ca] ca] ca ca
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and a temperature of the at least one trap, to thereby compute the amount of

fluid leakage through the at least one trap; and
b the valve inspection and evaluation sequence causes the defection
data processing section to compute the magnitude of vibrations in the at

least one valve from at least the vibration representative data,

7. An equipmeni management system for managing devices forming
10 equipment, comprising:
a detailed data memory section having stored therein detailed data of
the respective devices;
a display having a display screen;
a first display control section causing 2 representation of the
15 equipment fo be displayed en the display screen and also causing at least

one of symbols corresponding to the respective devices to be displayed on

the display screen at locations on the representation of the equipment;
a symbal selecting section selecting a desired one of the symbols
displayed on the display screen; and .
20 a second display caontrol section calling detalled data correspo'nding
to the selected symbol from the detailed data memory section and causing

the calied detailed data to be displayed on the display screen.

8, The equipment management system according to Claim 7 wherein:

the detailed data of the device includes one of first judgment data
indicating that the device is operating normally and second judgment data
indicating that the device is not operating normally; and

the first display contrel section causes a symbol of a device, for
which the detailed data ¢ontains ane of the first and second judgment data,

to be displayed in a different manner than a symbot of 3 device for which the
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a second display sequence for calling detafled data of the device

corresponding to the selected symbol out of detailed data stared befotehand

and displaying the called detalled data on the display screen.

25
11, The computer-readable record medium according to Claim 10 wherein:
the detajled data of the device includes one of first judgment data
indicating that the device is operating normally and second judgment data
indisating that the device Is nof operating normally; and
30 the first display control section causes a symbol of @ device for which
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an index calling section which first calls the foremost index and, fiien,
20 calls succeeding indexes one by one in the predetermined order each time
an external index output command is applied; and
an index output section outputting indexes called by the index calling

section.

25 14. The equipment inspection and evaluation system of Claim 13 further
comprising an index outpul command generating section generating and .
applying the Index output command to the index calling section each time
the inspection and evaluation section finishes Inspection and evaluation of &
device,
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15 a data retrieving sequence for retrieving detailed data of a
device meeting at least one of data retrieval conditions; and
a data outputting sequence for outputting at least part of
the retrieved detailed data, the part including the index:
said equipment inspection and evaluation system further compriging:
20 an index storage contro] section storing the indexes contained in the

received detailed data in the index memary section.

18. The equipment inspection and evaluation system according to Claim 1

or 13 wherein the equipment Is a piping system, and the devices are traps of
25 different types disposed the piping system.

19.  The computer-readable record medium according to Claim 10 wherein
the equipment is a piping system, and the devices are traps of different
types disposed the piping system.
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inspecting and evaluating the device  in accordance with the
inspection and evaluation sequence selected by the sequence selecting
. section,
15
23.  An equipment inspection and evaluation method for inspecting and
evaluating equipment including a plurality of devices including at least one
trap and at least one valve, comprising:
storing a trap inspection and evaluation sequence to be used-for
20 inspecting and evaluating the at least one trap In a piping system and a
valve inspection and evaluation sequence to be used for inspecting and
evaluating the at |east one valve in the piping system;
selecting either of the trap and valve inspection and evaluation
sequence in response to an externally applied sequence selection command
25 corresponding fo devices to be inspected and evaluated: and
| making inspection and evaluation of devices in one of & first and
second inspection and evaluation modes selected in response fo an
externally applied mode selection command, in the first mede, inspecting
and evaluating the device in accordance with the Inspection and evalyation

30  sequences selected by the sequence selecting section, in the second mode,
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further comprises:

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

30 28, The equipment management method accerding to Claim 26 further
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30. The method according to Claim 29 wherein: RENN
20 the detailed data of the device includes one of first judgment data
indicating that the device is operating normal and second judgment data
indicating that the device is not operating normal; and the method further
comprising
causing a symbol of a device of which the detailed data contains one
25 of the first and second judgment data to be displayed in & different manner
than a symbol of a device of which the destailed data contains the other of

the first and second judgment data,

31, The method according to Glaim 29 further comprising,

30 displaying the equipment representation on the display screen in
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5
32.  An equipment inspection and evaluation method for inspecting and
evaluating a plurality of devices forming equipment, compriging:
storing indexes for the respective devices and arranging indexes in a
predetermined order,;
10 first calling the foremost index and, then, calling succeeding indexes

one by one in the predetermined order each time an external index output
command is applied; and

outputting the calied indexes.

15 33. The equipment inspection and evaluation method of Claim 32 further
comprising denerating and applying the output index each time the
inspection and evaluation section finishes inspection and evaluation of a
device,

20 34, The equipment inspection and evaluation method according to Claim
32, further comprising:

storing a plurality of inspection and evaluation sequences for the
respective devices;
calling, when the index for a particular device is called, the inspection
25 and evaluation sequence for the particular device; and
setting the called inspection and evaluation sequence in the
inspection and evaluation section for use in inspection and evaluation of the

particular device.
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