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traps formng parts of a piping’ system of steamutilizing 10 equi pnent.
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for exanple, when steam 20 | eaks through the steamtrap or the valve
becomes bnoperative, the efficiency of the plant decreases and, in sone
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reliable, e.g. steam traps forming parts of a piping system of steam-utilizing

10 equipment. This invention relates also to an equipment management
system for managing such equipment on the basis of various information

~including evaluation of the equipment made by such equipment
.' inspection and evaluation system, and, in particular, to such an
equipment management system using a computer.

15 BACKGROUND OF THE INVENTION

A steam trap is an automatic valve which automatically drains and
removes condensate from steam lines of steam-utilizing equipment of a
plant without permitting steam to escapé from the lines. If any one of
such steam traps fails to operate normally, for example, when steam

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

25 In general, steam-utilizing equipment includes a large number of
steam traps, and evaluation of them requires a great deal of work and
time, and, hence, great cost. Furthermore, in order to make the
inspection, evaluation and maintenance of steam traps reliable,

information on the equipment, including the results of the evaluation of
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information on the equipnent, including the results of the eval uation of
2 individual steamtraps, should be centrally managed so that operating
states of the individual steamtraps as part of the entire equi pnent can
be determ ned. Accordingly, an object of the present invention is to
provide an 5 equi pnent inspection and eval uati on system which can
efficiently inspect and evaluate individual devices formng parts of
equi pnent, e.g. steam traps of steamuti2izing equipnment. Another object

of the present.invention is to provi an equi pnent napagenment system
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present inveyd yeterhink® Provide a record nediumw th an equi prent
managenment program stored therein for use in realizing a conputerized
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invention . is directed to an equi prent nanagenent system The equi pnent
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Still another object of the present invention is to provide a record
medium with an equipment management program stored therein for use in
realizing a computerized equipment management system.
15 SUMMARY OF THE INVENTION
The present invention_ils directed to an equipment management
system. The equipment management system includes a classifying
section and an analyzing section. The classifying section classifies a
predetermined number of types of evaluation results obtained by
20 inspecting and evaluating individual ones of plural devices forming
equipment into a plurality of grades including first and second grades.
The analyzing section analyzes the classified evaluation results.
The first and second grades may represent normal operation
(GOOD) of a device and a failure (DEFECTIVE) of a device, respectively.
25 ‘According to this invention, whether evaluation results should be
classified as GOOD or DEFECTIVE can be determined in the classifying
section arbitrarily, for example, in accordance with the management plan
of a person running the equipment. The analyzing section analyzes the

evaluation results as classified in the classifying section. The person



of a person running the equi pnent. The anal yzi ng section anal yzes the
evaluation results as classified in the classifying section. The person 3
who is operating the equi pnent can freely determ ne the standard according
to which the respective devices of the equi pnment are judged to be norma

or defective, and, therefore, maintenance and managenent of the equi pnment

. can be made in a manner desired by the person operating 5 the equi pnent.
This invention al so provides a conputer-r¥adable record medium in which an

equi pnment managenent progran is recorded. The, egui nt . managenent program
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accordance vhehedquigmeritasa becmtterinsaquaenmer. ddSirdthéyr teopdrsedopeTateyg be a
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magnet o- 6pt itbalequiPneditsc, a digital versatile disc (DVD), or a paper
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entry sectl qudi?)muesn?dinttg e?dpollupa%itt? (;felgzrietléensgiﬁautdihneg first and second grades.
The computer is also caused to perform an analyzing sequence for
analyzing the evaluation results as classified in accordance with the
classification sequence.

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

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

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

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

added item of the devices, and a management data processing section

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



added item of the devices, and a managenent data processing section
processes the detailed data and added data which are stored in the 4
detail ed data storage section. The detail ed data storage section has stored
therein detailed data of a plurality of devices form ng equi pnent. The
detailed data includes data of at |east one predeterm ned basic item
comon to all the devices 5 and is sorted and stored on an itemby-item
basis. The systemal so includes an item&ddi ng section through which any
desired addicteiéor?al |tem commpn .,to all the devices necessary for managi ng
t he devi ces A e‘ﬂ)éjaéﬁlé ?ragﬁa??%I'%t in the detail ed data storage section.
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one basic managenent item comon to all the devices, a data receiving 25
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the termnal nenory section, i ng section through which the data and
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section, for managing the equipment.

According to the present invention, there is provided an equipment
management system for managing equipment including a plurality of

15 devices forming equipment, which includes a terminal apparatus and a
management apparatus. The terminal apparatus includes a terminal
memory section, a management item setting section setting, in the
terminal memory section, a desired management item common to the
devices, a data entry section for entering data relating to the set

20 management items, and a data transmit'ting section transmitting the data
entered for the respective management items. The management
apparatus includes a main memory in which detailed data of the
respective devices are stored, being sorted on the basis of at least one
basic management item common to all the devices, a data receiving

25 section receiving data transmitted from the data transmitting section of
the terminal memory section, an adding section through which the data

and corresponding management item received by the receiving section

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

data processing section processing the added data added by the adding



are additionally stored in the main nenory section, and a nmanagenent data
processi ng section processing the added data added by the adding 5 section
and the detailed data stored in the nmain nenory section. The main nmenory
section of the managenent apparatus has stored therein detailed data of
the respective devices relating to the basic managenent itens conmon to
all the devices. A separate nmanagenent 5 item common to the devices can be
added by, for exanple, a person who is managi ng the equi pnent, through the
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According to the present invention, there is provided a record
medium having recorded therein an equipment management program
which is executed by a computer to manage devices forming equipment.
15 The equipment managing program causes the computer to execute a
management item adding sequence. The management item adding
sequence is for additionally setting in a detailed data memory section (in
which detailed data, relating to at least one basic management item
common to all the devices of the respective devices, is stored) an
20 additional management item common to the devices. The program also
causes the computer to execute a data entry sequence for entering
additional data relating to the additional management item of the
respective devices. The computer also executes, in accordance with
the equipment managing program, a management data processing
25 sequence for processing the detailed and additional data stored in the
detailed data memory section.
The present invention can also provide a record medium having
recorded therein an equipment management program which is executed

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



recorded therein an equi pnent managenent program which is executed by a
conputer to nmanage devices form ng equi pnent, to make the 6 conputer
execute a receiving sequence for receiving, froma term nal apparatus,
data relating to managenent itenms conmon to all the devices. The conputer
al so executes, in accordance with the equi pnent nmanagenent program an
addi ng sequence for adding the data and 5 management items received in
accordance with the rece|V|ng sequence t06 a mai n menory section of a
managenent a ara{ tailed f the.respective device
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According to another feature of the present invention, there is
provided an equipment management system for managing devices
15  forming equipment, which includes a detailed data memory section, a
display section having a display screen, a first display control section, a
symbol selecting section, and a second display control section. The
detailed data memory section has stored therein detailed data of the
respective devices. The first display control section causes a
20 representation of the equipment to be displayed on the display screen
and also causes symbols corresponding to respective devices to be
displayed at appropriate locations on the representation of the equipment.
The symbol selecting section selects symbols displayed on the display
screen, and the second display control section calls detailed data
25 corresponding to the selected symbols from the detailed data memory
section and causes the called detailed data to be displayed on the
display screen.
Accordilng to this feature, a representation, e.g. a diagram, of the

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



According to this feature, a representation, e.g. a diagram of the

equi pnent is displayed on the display screen, and synbols, e.g. icons, 7
are di sposed on the equi pnent diagramto indicate that devices
corresponding to the respective icons are disposed in the equi pnent at

| ocations corresponding to the |ocations displayed on the diagramon the
screen. Desired ones of the icons are selected through the synbol 5

sel ecting section. The second display confrol section calls detailed data

f the devi di h I d i from [
merory seet (9% SIAPASER) Ao e Tl PR ol ARIER ai a GHCPo Hidpidgces” -

e P TGRS RITH N BEHARE 21

equi pnent an dat e’ devi Ces” can eadi

the displ ay |%€5ﬁgﬁs cEW?eéi%rﬁih%Cio%balo%fatinScﬁ@Ma%d”@b( thecdiugparﬁiddlﬂﬂﬁe
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second j udgnsgreendatPesindd cahesngoft hlag icbasdave ceelestatotthopaytatthegs pmbohl | y.
The first display control section causes a synbol of a device of which the
det ai | ed 515 seleatisgnsactien.oneltef savenidi désplaydcertrohdsgaitymaalisdsesaiied be

displayed in a djfferent manner than a synbol of a, device of which th
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di spl ay control "section 'for use i ayl ng equi p t representation
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drawi ng command. In addition, the first display control section includes a

synbol dilspl the disptayoscreeati on for use in displaying a 25 synbol at a
desired position on the equi pnent representation on the, display screen in

response to an exi Bendglajledppaiaafl dhandgvipesnay dachige edhearfust judgment
data indicating that the device is operating normally or second judgment

data indicating that the device is not operating normally. The first
display control section causes a symbol of a device of which the detailed
15 data contains one of the first and second judgment data to be displayed
in a different manner than a symbol of a device of which the detailed data
contains the other of the first and second judgment data.
Thus, whether the respective devices operate normally or not can
be readily known from their symbols displayed on the display screen.
20 Also, the first display control section may include an equipment
| representation display control section for use in displaying the equipment
representation on the display screen in response to an externally applied
representation drawing command. In addition, the first display control
section includes a symbol display control section for use in displaying a
25 symbol at a desired position on the equipment representation on the
display screen in response to an externally applied symbol positioning
command.
With this arrangement, a desired equipment representation can be

freely drawn on the display screen by applying a representation drawing



Wth this arrangenent, a desired equi pnment representation can be freely
drawn on the display screen by applying a representation drawing 8 comand
to the equi pnment representation display control section. Also, the
position of each synbol on the display screen can be freely controlled by
means of a synbol positioning command to the synbol display control
section. Accordingly, this equi pnent nanagenent 5 system can handl e

equi pnent of various dinensions and variodis constructions in which
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the equipnent on the display screen and al so displaying a synbol for at
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first and Se&eodﬂﬂc%qmp%b%(flts%'lecting sequence and a second display sequence.

The first display sequence is for displaying a representation of the

equipment on the display screen and also displaying a symbol for at least
15 one of the devices at an appropriate position on the equipment

representation on the display screen. The symbol selecting sequence is

for selecting a desired one of the symbols displayed on the display

screen. The second display sequence is for calling detailed data for the

selected device out of detailed data stored beforehand and displaying the
20 called detailed data on the display screen.

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

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

With this record medium, a computer can display symbols of

normally operating devices in a different manner than the remaining



Wth this record nedium a conputer can display synbols of normally
operating devices in a different manner than the remaining 9 synbols.

Al ternatively, synbols for defective devices nmay be displayed in a

di fferent manner than the other synbols. Al so, the conputer-readable record
medi um may contain a first display sequence which includes an equi pnent
representation displaying 5 sequence and a synbol displaying sequence. The
equi prent representation displaying sequeéhce is for displaying the
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> 10 representation on the display screen in response to an externally applied
symbol positioning command.

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

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

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

20 BRIEF DESCRIPTION OF THE DRAWINGS

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

FIGURE 2 shows a configuration in a memory of an equipment

25 inspection and evaluation system shown in FIGURE 1.

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

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



FI GURE 4 shows a conceptual configuration of a preset region shown in
FIGURE 2. 10 FIGQURE 5 is a front elevational view of an inspection and
eval uati on apparatus of the inspection and eval uati on system shown in
FIGURE 1. FIGURE 6 is a state transition diagram show ng operation of a 5
CPU to set and call trap data in and fromthe preset region in the nenory
shown in FIGURE 2. FIGURE 7 shows how to operate keys on a keyboard of the
i nspection and eval uation systemin orderl0to set trap data of a desired

ct i on on syst to se ata of a de
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keys on a keymm#RE pf the inspection and evaluation systemin order to
call desired trap data stored 15 in the preset region, and also a form of
di splay given in RIGURHE &y isectstate todnditieni disgeami showing eyvpd radibnonf syst em
shown in FIGJURE 5. FIGURE 10 is a schematic representation of a steam

pi pi ng sPst P Ui tocs eidamd callyprsataiipandrircorihel presetaegion én themempah

di agram schenati cal Em@g{g\n&ng 20 operation of the CPU of the inspection
and eval uati Ve, it spect and evaluate traps and val ves. FlI GURE 12

SDore o e o FRAURE, PSR [ R0 s PSR of e
$1OLG L LIRSEEESY FRERSIAL Sl ITORRAIBIL bR e A
references ftpgp URethienptexeieddgion, and gi¢al wafiormgof raesiayngivied immaadismeay
10  section of the inspection and evaluation system shown in FIGURE 5.
FIGURE 8 shows a different procedure than FIGURE 7 to be
employed to set trap data and a different form of display.
FIGURE 9 shows how to operate keys on a keyboard of the.
inspection and evaluation system in order to call desired trap data stored
15 in the preset region, and also a form of display given in a display section
of the inspection and evaluation system shown in FIGURE 5.
FIGURE 10 is a schematic representation of a steam piping system
including a bypass pipe.
FIGURE 11 is a state transition diagram schematically showing
20 operation of the CPU of the inspection and evaluation system to inspect
and evaluate traps and valves.
FIGURE 12 shows a frame format of data transferred from the
inspection and evaluation system to the management system.
FIGURE 13 shows a part of data stored in the memory section of
25 the management system shown in FIGURE 1.
FIGURE 14 shows an example of a display given when setting the.
references for use in inspecting and evaluating traps in the management
system. ‘

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



system FIGURE 15 shows an exanple of a table of results of eval uation of
11 traps made in the managenent system FIGURE 16 is a state transition

di agram schematically illustrating operation of the CPU of the managenent
systemto set the trap inspection and evaluation references and to anal yze
data of traps in 5 accordance with the set references. FIGURES 17(a) and
17(b) show exanpl es of displays for use in additionally setting special
managenent itenms into the rranagenent sydgtiem in which FIGURE 17(a) shows a
list of dat to be entered into ective management itens, and

FI GURE 17(b)lf %Pl%\%acf %B‘Iaﬁﬁgeﬂ? |S§/ﬁf§9ed when data i s renewed. FI GURE

18 shows a part 0]‘:;§U§%>S<?§'p,g ? tﬁgeatnaarfs?tlgr?dm dH%méﬂ“ﬁl{T”lﬂ?ﬁPﬁ"ﬁg

system FI GURE 19 tion di agra schemdti ca
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speci al managenent itens. FIGURE 20 1s a st tetranltlon di agram

schemati cal linspbothbngan@pevatiationofefehendd) aofd ttbeanakrecdatan @ndraps in
eval uation systemto additionally set special nanagenent itenms. FlIGURE 21
shows an Sexaaqlozdeficelivaiil the apbeeferenresn the di splay 20 of the nmanagenent
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ot o chonkbitl LS8 ARSI, T, V6L B anshateY e
di splay shougydiBm, ihQRFer? FIGDREHT (3f sowtStr st al @ ber ehidied dhte! ay
the respective management items, and FIGURE 17(b) shows the display
10 displayed when data is renewed.

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

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

15  special management items.

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

FIGURE 21 shows an example of display appearing on the display

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

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

selected from those displayed on the display screen shown in FIGURE

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

FIGURE 25 shows the result of the processing shown in FIGURE



21. FIGURE 25 shows the result of the processing showmn in FIGURE 12 24.
FIGURE 26 is a state transition diagramschematically show ng operation of
the CPU of the managenent systemto performthe functions shown in FI GURES
21 through 25. 5 FIGURE 27 shows an exanple of display for use in setting
conditions in the managenent systemfor retrieving traps to be eval uated.
FI GURE 28 shows the display displaying a result of retrieving traps
nmeeting the set conditions shown in FIGURE 27. 10 FIGURE 29 illustrates how
t he retrievgg data are re-arranged. FIGJRE 30 shows retrieved data after
they are re- 4Tanged. FIGURE 31 is a flow chart illustrating operation of

the CPU of the ma thpsyst Tt (AT L RES
27 through 30. 1ENEDROREE 1A StaaaE o Ao REREmATERLD, oo
data retrieydd\ativhepstid CPIGIREhS mamagsmanesysieinfitd pdridPREhS3unstiend | ow
chart illustrating the operation of the CPU of " the inspection and

eval uati on sgtegvemic GGURE R A 1i thrawglo28ance with an inspection and

eval uati on order determ ned in the managenent system 20 DETAILED |
DESCRI PTION OF EMBUBURENT2 Thehgwesant exaturei 6h fispleycfarbageadnbseting
enbodied in inspectiogn aHd eval uati on, and jmanagenent, s ster’r{s for steam
traps, for @JHﬁBPB,S W't B¢ efRARAEeMe Bt FfYRIRAS 10T nredlgM Mk, UBPEURE S s a
bl ock di agraé\}qq[j fegj i nspecting and evaluating 25 system 1l and a nanagenent
system 2, whrc 4 ‘coupl ed by a data transm ssion cable 3. It should be

Qﬁgﬁddtathgt i tshter ;\Qgggﬂfﬁ% AhRwsCIHB! 8 pi Ay ERSPIRINGT a biesiute dFakdteiedim! ¥
traps meeting the set conditions shown in FIGURE 27.
10 FIGURE 29 illustrates how the retrieved data are re-arranged.

FIGURE 30 shows retrieved data after they are re-arranged.

FIGURE 31 is a flow chart illustrating operation of the CPU of the
management system to perform the functions shown in FIGURES 27
through 30.

15 FIGURES 32A and 32B show a flow chart illustrating the data
| retrieving steps of FIGURE 31 in greater detail.

FIGURE 33 is a flow chart illustrating the operation of the CPU of
the inspection and evaluation system controlled in accordance with an
inspection and evaluation order determined in the management system.

20 DETAILED DESCRIPTION OF EMBODIMENT

The present invention is described as being embodied in
inspection and evaluation and management systems for steam traps, for
example, with reference to FIGURES 1 through 33.

FIGURE 1 is a block diagram of an inspecting and evaluating

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

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



bet ween them Accordingly, when, for exanple, the inspection and

eval uation system1 is used to inspect and eval uate steamtraps or other 13
devi ces, or when the nanagenent system 2 is used to process data about
each steamtrap, they are separated from each other by renoving the cable
3. Wien steam | eaks through a trap (not shown), relatively high 5
frequency, continuous ultrasonic vibrations occur in the trap. The

magni tude of vibrations, i.e. the vibratiidn | evel L and the surface

tenperature of the trap correlate to the anount, of ste | eakage. The
surface terrpg?\é‘tcﬁﬁe Of E’:"g‘rerneﬁé? e@apag?ﬁ@f‘%t%ﬁmga} @séﬁrlés%ﬁawﬁi RTeHes tdragﬁ,
and, therefo u of, i f :
correl ation, éﬁ?ltélt ?ﬁéﬁgsé??@nmgﬁd t%@%ﬁ%%%@%q gﬁ %%@ggﬁéfgﬁrte@\hng
measur ed Vi by t9plel Bvel L and tenperature T whether or not steam | eaks
t hrough particular traps, and to what extent steam | eaks. For that
pur pose, the insp§¢hémnstaach deaksiathrongbyat érapl (not!sitesnp pelabeelyl g an
i nspection and eval uation apparatus 12. The probe 11 detects a 15 vibration
| evel L &nd Fentaoey eonéinaouse uitrasomicpaibiationgr aacap. imhthe ithidpect Tb& and
eval uation aﬁ_{oar at us 1% receives and processes. neasu errentgsilﬂgnal s from

h

the probe 11Magniedsr RfndRiRECREr 8- Hoe Vabralipn devehik ngn RighutfRGe

brobe 11" has!SPEREILTS of el ot PuplsfESts St SAndhal ot NP Aty T
vi brations afifﬁ?)cf‘ U ?é#h@ra”‘tﬁﬂqu cbh@la @OYB’Xhé%te%ﬁﬂ?iré‘%urfehﬁithin the

t enperature a trap. e Vi ation and tenperature sensors are

di sposed Wit triap, tdhel, thebsfotd, & thé aniownteot stédmnieakager)ob®rl thé basis efsed
agai nst the surface of a trap to be inspected, the sensors sense 25 the

vi brati o0 | etted coreelatiometheipepedtiore afidaevaluatioor $ pstenof! judgeasr fnonartbe
outputs a vibration-representative si ?nal and a _tenperature-representative
si gnal whi chmaasusepymeration: leyes bnardtemperature T whether or not steam leaks

through particular traps, and to what extent steam leaks. For that
purpose, the inspection and evaluation system 1 includes a probe 11 and
an inspection and evaluation apparatus 12. The probe 11 detects a

15 vibration level L and surface temperature T of a particular trap. The
inspection and evaluation apparatus 12 receives and processes
measurement signals from the probe 11 to determine whether or not
steam is leaking through that trap and, if steam is leaking, to what
degree the steam leakage is.

20 The probe 11 has a vibration sensor (not shown) for sensing the
fevel L of vibrations and a temperature sensor (not shown) for sensing
the temperature T of a trap. The vibration and temperature sensors are
disposed within the probe 11 at its tip end. When the probe 11 is
pressed against the surface of a trap to be inspected, the sensors sense

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

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



vi brations and tenperature. The signals are coupled to the inspection and
eval uation apparatus 12 including a CPU 13 via a dedicated cable 14 11 a.
The vibration and tenperature representative signals are anplified in an
anplifier 14 and, then, converted into digital signals in an _
anal og-to-digital (A/D) converter 15. At the output of the A/D converter 5
15, trap inspection-result representative data of a particular trap
(hereinafter referred to as trap inspectiidn data) is provided. The trap

i nspection d? ais applied to a CPU 13, which processes information
representati ve®of the trap vibration level L and the trap surface

tenperature T conggi W ty i Cid .| &by 10
correl ation data Eﬂ%gﬁ%@@%ﬂgttg@fr?ﬁﬂ% te %Fg%%“’&?%@q‘g"g%%ﬁgcﬁ?w}ﬁ@d
exanple, a RAMay RaMiifiEhe140ahel atida dahaeRedennes edigitat obigiiaAs | i a®f
the trap vibration |l evel and surface tenperature to the anount of steam
| eakage t hr oagaloghtn-tigial (R/DEessivedet M.t r Ap thespdput of tHatA/DDconvede€CPU
13 judges whether or not any steamleaks fromthat trap and, if 15 any
steam i s 9 eakdngirapo inppectéon-eesulst eepreisentative ndatarhef r aswparsicytar ttrap
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The | udgmentenigsidttfe ar eohtdinediiht @@ trapt hsperiidacdety isysdcomianye avigh |1/ O
interface 19 and the cable 3. Detailed description of data processing in

25 t he rdhageometatiystdata 2D i(F1GIUNRD J)astred Tineacmermedryt | Gnprofvidéd bypdfont  of
steam | eakage to the vibration |level L and surface tenperature T of traps
vari es depen@xa@pbh a ROM or RAM. ~ The correlation data D represents correlation
of the trap vibration level and surface temperature to the amount of
steam leakage through the trap. Processing the trap inspection data D,
the CPU 13 judges whether or not any steam leaks from that trap and, if
15 any steam is leaking, to what extent steam is leaking. The results of
that judgment are displayed on a display 17, e.g. a liquid crystal display
and also stored in the memory 16.
When the inspection of all of desired traps is completed, the
inspection and evaluation system 1 is coupled via the cable 3 to the
20 management system 2. A command is given to the CPU 13 through an
operating section 18 which may include plural push buttons or keys, for
transferring the judgment results to the management system 2. The
judgment results are transmitted to the management system 2 via an 1/O
interface 19 and the cable 3. Detailed description of data processing in
25 the management system 2 is given later.
The correlation of the amount of steam leakage to the vibration
level L and surface temperature T of traps varies depending on
structures of traps to be inspected. Traps may be classified on the

basis of their principles of operation into disc-type traps, bucket-type



structures of traps to be inspected. Traps may be classified on the basis
of their principles of operation into disc-type traps, bucket-type 15
traps, thernostatic (THERMO) traps, float-type traps and

t enper at ure-adj ustabl e traps, for exanple. 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. 5 Accordingly, for
correct inspection and evaluation of trad§ based on such <correlation, the
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regardl ess of the types of traps to be inspected and eval uated, correct

i nspection agetrelaionat iién thepn ave mMdeufactyreidt bye diffepentarmanafedtuarsl |y
avai |l abl e ones. The nenory 16 includes a trap data nenory region 161 as
shown 1% i PAGt@@dRB1g. fou corsect s peetionaind eyeluadicn pbhraps hasedod sueh ed
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Is referred hereinafte 0 as e trap code. In the trap data nenory

region 161, the regperai parfdsn thatiaspoclioniaml eheluation eY@tteinwl dantains ar e
arranged on the basis of their trap code in a trap code list as shown in

FI GURE 3.0 25inTHe meamerynd6 e at planality cfocovvelktionodata Bptori sukstantiaflytaik of
types. The trap data nenory regi on 161 stores trap data and, hence,
correl ati on th@atammersialls ayaiables tiapse tAasordiogly. regpediesp of the types

| nspect and of traps to be inspected and evaluated, correct inspection and evaluation

can be made only if the traps are commercially available ones.
The memory 16 includes a trap data memory region 161 as shown

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

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

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

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



eval uate one trap, it is necessary to find out one correlation data D out
of nore than 2,000 correlation data D stored in the nenory region 161. It
16 is not easy to locate only the desired one in so nuch data. According
to the present invention, as shown in FIGURE 2, the nenory 16 includes a
region referred to as the preset region 162, separate fromthe trap data
menory region 161. In the preset region 5 162, data of only desired ones of
the traps, e.g. only those traps which dge to be inspected and eval uated

by the i Ct i d I i ; . d  bef hand :
The traps I of Nihetdis beare ondt rEHEHEEY plegnestiictufiol¥ 162 may bor for
exanmp e, t1ans | NaBcRIARE (o IRO pl8eRP ihDERAGH S Qsa8loRHAIHH BURE D! thé he
actual inspection and eval uation procedure, trap data including

correl ation gdakfory a6 ddankschHl AdgibhaPefesr&pltbedsf tpen bﬂ%éia?g’\%i_oﬁt qped in
the preset region’162. Wth this arrangenent, the range from ich desired
data is to bsepgarate feamn tee teap data . mEVhory nggddn thtelp dén ahenpresehereggieset
region 162 and calling or 15 reading desired trap data fromthe preset

regi on 162 i$t62adataef anly Wesited oaps dfsthentrapsorcdanoalwithose tkans aiely
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concept ual rgRhe$EMedlnispBcRd HRE evhaluttbyre of the 25 preset region 162.
The preset region 162 includes a plurality, e.g. six, of partitioned

menory slfb-r egi onsn 16@a, adtaah inspeotienofanthe vaiuatioappraogaese, niapl yata he
di sc-type, ti%%ll?dljiﬁseéértrg%?font r&(r.?ltat hDerorfme'lstpaatriti(c::ulta%pteréptigecalled from the data
stored in the preset region 162. With this arrangement, the range from
which desired data is to be found can be narrower.
Writing of trap data into the preset region 162 and calling or
15 reading desired trap data from the preset region 162 is carried out by the
CPU 13 in accordance with a key entry through the data entry section 18.
The CPU 13 also causes a message based on the key entry to be
displayed on the display 17.
Control programs according to which the CPU 13 operates are
20 stored in a control program region 163 in the memory 16. In the
illustrated embodiment, the control program region 163 is in a ROM
configuration. The trap data memory region 161 and the preset region
162 are of a RAM configuration.
FIGURE 4 is a conceptual representation of the structure of the
25 preset region 162. The preset region 162 includes a plurality, e.g. six,
of partitioned memory sub-regions 162a, each for one of the six trap
types, namely, the disc-type, the bucket-type, the thermostatic type, the
float-type, the temperature-adjustable type, and other types. Each of

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



float-type, the tenperature-adjustable type, and other types. Each of the
sub-regions 162a includes a plurality, e.g. 30, of smaller nenory 17
regions 162b. Trap data for one trap nodel is stored in each snaller

menory region 162b. Thus, in the exanple shown in FIGURE 4, trap data of
thirty (30) trap nodel of each type can be stored in each sub-region 162a.
5 As previously stated, conmmands for witing and reading desired trap data
in and fromthe preset region 162 are gi & through the data entry section
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may be a liquid crystal display panel which can display a nessage in, for
exanpl e, twosulpwsgiohhEdanspection and eval uation apparatus 12 is generally
rectangul ar and has such a size that 15 it can be held by hand. The
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on the 25 data entry section 18 for witing trap data into the preset
regi on 162, fumdtioal eyt peourestitjes trapt hypelisgieelyng 7keyigroup 4830Nakkya i n
the pover Svmr%gri%ra?lﬁgylgsr%uips1gi.essT%% dilé%?gy 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 apparatus 12 is generally rectangular and has such a size that
15 it can be held by hand. The inspection and evaluation apparatus 12 has
an input terminal 12a at the top end surface for connecting the apparatus
12 to the probe 11 via the cable 11a.
Next will be described, how to manipulate the keys on the data
entry section 18 and how the CPU 13 operates for writing desired trap
20 data into the preset region 162, using the trap codes, with reference to
FIGURES 6 and 7.
FIGURE 6 is a state transition diagram showing the operation of
the CPU 13 when trap data is written in and read from the preset region
162. FIGURE 7 illustrates the sequence of operating the keys on the
25 data entry section 18 for writing trap data into the preset region 162, and
also the meésages on the display 17.
First, an ON key in the power switch group 181 is pressed. Upon
actuation of the ON key, the CPU 13 checks itself with respect to its

predetermined functions in about three seconds and places itself in an



actuation of the ON key, the CPU 13 checks itself with respect to its
predeterm ned functions in about three seconds and places itself in an 18
idling node M as shown in FIGURE 6. In the idling node M2, the CPU 13
awaits a command fromthe data entry section 18, and al so causes the
display 17 to display a three-digit nunber and a five-digit nunber in an
upper row, and "MODEL" in a |ower row, as shown in FIGURE 7, Part (a). 5
The three-digit nunber in the upper row i®8 the display 17 is an "area
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162. Next, thppeypewoandiM@PEpR’ iR askovartiow, 35 phewsiingt KnUREpF opertata. key
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key group 183 was pres It is desire change the 20 trap type to

anot her type‘trspmdmbe FLERENt wpeachhgapey borintpectédsanddevdlypted.s Botksed.
The two-digit nunber in the Iower row shown in FIGURE 7, Part (b) 1is the

nunber of oneumberbareharbityaslyadssignedinr § pergoonehd dpanages Hee trapts; dertor y
region 162a for the selected trap type of the preset region 25 162, The
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arrows and | Bg'rt%ilf)gpe ?nnwtrnler{gr a?\Hrrfe%%?r?g Itrnapt Q(aata 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

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

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

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

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

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

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

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



function key group 182 are pressed to enter one of nunbers 00 through 30
corresponding to a desired snmaller nenory region. In other words, 19 one
of the smaller nmenory region 162b in which to store desired trap data is
sel ected by operating the " T " and " | " keys. For exanple, the " T " key
may be pressed once to select a first smaller nenory region nunbered "O01
", which may be referred to as nenory nunber. In this 5 case, the nessage
di splayed is as shown in FIGURE 7, Part (18). Below the nenory nunber (or
o
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too, has noviedsHaull hige pastetli oratbgleomdreryt hausrrd 00t dobs Miteregresentliagi t s
formng a trap code have been all entered in the trap code entry node M,
the CPU 13 rsmalles niemoheregioal 162h,t bulgitnisde kimdt of Thessagdp tedodiciade that
particular trap _can be known froma table 25 containing trap codes shown
in rel atlilon the €64 dpéndiony it thp medel writing meedeNer i idrargiores 4P ¢k,
the CPU 13 checks the entered. trap code with trap data stored in the tra
data nenory &%‘&W Eglwréﬁanf'f‘ﬁb%s rl?\emory nifmpler 00 P

After selecting the memory number, numeral keys are used to
enter the trap code of a trap of which trap data should be written,
beginning with the digit in the highest position toward the digit in the

15 lowest position, e.g. from the thousands digit, the hundreds digit, the
tens digit down to the units digit. When the thousands digit is entered,
the CPU 13 enters into a trap code entry mode M6. The message on
the display 17 displayed when the thousands digit of, for example, “1" is
entered is shown in FIGURE 7, Part (d). It is seen that the cursor 17a,

20 too, has moved to the position below the thousands digit. |

When four digits forming a trap code have been all entered in the
trap code entry mode M6, the CPU 13 returns to the model writing mode
M4.

The trap code for a particular trap can be known from a table

25 containing trap codes shown in relation to corresponding trap models.

After entering the trap code, the CPU 13 checks the entered trap
code with trap data stored in the trap data memory region 161 and finds
out whether or not trap data for the respective trap codes are present in

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



out whether 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 is 20
present, the CPU 13 checks if the trap corresponding to the entered trap
code is of the initially entered trap type (entered in the state shown in
FIGURE 7, Part (b)), i.e. whether the trap is a float type trap. If the
trap type is the correct one, the CPU 13 makes a trap nodel correspondi ng
to 5 the entered trap code displayed on tHe display 17. FIGURE 7, Part (e)
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7, Part (c). Furthgen, ivhdr the GRS 12dsiif thRestdtatshehoun FIGEFREUREP4rt Par t
(e) to alter the trap to be witten, the trap code for the desired trap is

entered by (@)esai ngNAPpkeprinathe mumeriat ek gysup whi&tisr prassed, tthe CPU
apparatus 12 to the state shown in Fl GURE 7, Part@éd). 25 In the state
shown i d0F @erEs7thephiap data cofrespondily datthe aBeres i ng the (P datared
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the trap data 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

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

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

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

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

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

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



not the initially selected trap type even when the trap data is found in
the region 161, the CPU 13 returns to the state shown in FIGURE 7, Part
(c), 21 as shown in FIGURE 7, Part (g). In such a case, a correct trap
code should be entered. In the state of FIGURE 7, Part (g), if, for
exanple, the "ENT" key is pressed, the witing of trap data into the first
trap nenory region 162b 5 or the renewal of trap data in the first nenory
region 162b is not done. According to t hdldat a writing nmethod thus far
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FI GURE 8, Part is displayed, the CPU 13 is in 20 nodel writing node
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entering method is also employed. In the trap model retrieving and
entering method, a trap model of the desired trap is retrieved, and the
trap dat_a for the desired trap is written on the basis of the retrieved trap

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

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

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

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

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



~displayed in the upper row, and a conpany code consisting of, for exanple,
one digit, as well as the correspondi ng conpany nane is 22 displayed in
the lower row. In the illustrated exanple, a conmpany code "0" and its
correspondi ng conpany nane "ABC' are displayed. The manufacturer selection
node MB is a node for selecting the nanufacturer of a trap whose trap data
is to be wwitten. The 5 manufacturer is selected by pressing one of the "
T" and " | " keys. Wien one of the " T "22and " | " keys is pressed, the
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referring todddredbes, amnthe9compuny manead|sauthanggs data witten in the
respective snmaller nmenory regions 162b of the preset region 162 of the

menory 16. As is A#en, awmanudactuseovia seleElcdRE dhe Ramanslfa(czt)lremrsete;mqrc)
are 25 the sane as those shown in FIGURE 7, Parts (a) through (c),
FI GURE 90 panode(M$, the SR qigrs intoshmedelelnstien made M1, Funewhp_chgthe Part

(c), di fferent f [ %Y A CaJeswed oPnaertof( ?P\ea r%p'g %%%fgbtuegat bWhe selected

manufacturer is selected. Specifically, the “ENT" key is pressed when
the display is as shown in FIGURE 8, Part (d), and the CPU 13 enters
into the mode M10. This causes a display shown in FIGURE 8, Part (e)

15 to be displayed. 'The trap shown in FIGURE 8, Part (e) is, for example,
a float type trap, Model J3X-2 manufactured by ABC Company.

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

20  Accordingly, he need not use the trap code list

Next, referring to FIGURES 5 and 9, how to read out 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

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

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



nmessage "J3X-2" is displayed in the portion of the |ower row of the
display 17 follow ng the nessage "MODEL 01". This is because the trap 23
data for a Mddel "J3X-2" trap has been already witten in the snaller
menory regi on 162 having the nenory nunber "01". As described previously,
when the display 17 is in the state showmm in FIGURE 9, Part (c), the CPU
13 is in the nodel witing node M4. However, it should be 5 note that when
the CPU 13 is in the node M4, it is al so43n a nodel readi ng node ML2 for
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indicated on a plate attached to the trap housing. 20 Wen the trap data
is called, thedePLR kdomat ir FSGURE Ife thel TENT" keyges MesTberaftearhthet smpllehi ch

is Mdel "J3X-2" is inspected and evaluated in accordance with the called
trap data, whiesioryesegios 162bpwbeisdramgiadat iosnthendesirgdutnapois shered is
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sel ected,  «g1" where the trap data for the Model “J3X-2" trap is contained. When
the “ENT” key is pressed, the trap data stored in the selected smaller
memory region is called, and the model of the trap of which the trap data

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

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

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

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

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



and desired trap data is selected fromthe trap data for the selected trap
type. Thus, it is easier to call desired trap data than calling it fromthe
24 trap data for all the nodels of all the types. In the illustrated
exanpl e, the maxi mum nunber of trap data that can be stored in the preset
region for each trap type is thirty (30). The value of thirty is enployed
for the follow ng reason. Usually, one 5 steamutilizing plant uses from
about 10 to about 20 trap nodel s at nost 24f or each trap type. Accordingly,

thirty smal L@\éﬂg\@g?ywrhéﬁqhgqﬁo&ggtbqﬁgt%&ﬁwgprap type can handl e al nost
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basis, e.g. on a manufacturer basis.
Furthermore, the method for writing and calling trap data in and
from the preset region 162 is not limited to the described ones. For
15 example, it may be arranged that only the capital letter of the model
name of a desired trap may be used to retrieve the model of that trap (i.e.
forward matching search) to find out the trap model. Using this trap
model, the trap data is written or called.
A steam piping system may include one or more assemblies each
20 including a main pipe 4 and a bypass pipe 5, like the one shown in
FIGURE 10. When a trap 41, for example, disposed in the main pipe 4
may fail, leaking steam, it should be repaired or replaced. In such a
case, the bypass pipe 5 is used to bypass the trap 41 so that steam flow
between two points on opposite sides of the trap 41 can be maintained.
25 The bypass pipe 5 includes a bypass valve 51 for controlling the flow of
steam through the pipe 5. Valves 42 and 43 are disposed on opposite
sides of the trap 41 for controlling the flow of steam through the trap 41.

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

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



If the trap 41 can operate nornally, the valves 42 and 43 are opened with
t he bypass valve 51 closed, so that steamcan flow through 25 the trap 41
as indicated by a dash-and-dot line arrow 4a. Wien the trap 41 fails, the
val ves 42 and 43 are closed, and the bypass valve 51 is opened. Then steam
can detour through the bypass pipe 5 as indicated by a broken |line arrow
5a. In this case, though drai nage of condensate 5 by the trap 41 is not
avail able, at least the fl ow of steam caddbe maintained, so that the
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housi ng. The nmagnift hdeeaer| grebypdsd helvel T a4 iboolse c an dosteder leskd fromitt he
data obtai ned by sensing the vibrations. The systemincludes a valve

i nspection dhe eperaliag efiigie ey amthermdant degieaseboregardtass whethgryor ot n

whi ch a val ve inspection and eval uation,programis stored. According to
this prddra het Haby Er%ﬁer@rﬁ%mmeﬁ-diéﬁ@%@ﬁﬁ@gwn It he NRCHSSAYY 28 nsPRRY

o T ST R o B S BRI o el U BRSE™ "t ce
bypass val ve 51 fahkSeq@iptheMhfispectioh AR SVS3MibR SFHEMY according to
the present invention has a valve inspecting and evaluating function, too.
It is known that steam leaking through the valve 51 produces ultrasonic
15 vibrations in the bypass valve 51, as in the case of traps. Accordingly,
measuring the vibration level in the valve 51, it is possible to determine
whether or not steam is leaking through the valve 51.
Vibrations in the valve 51 can be sensed by pressing the vibration
sensor at the tip end of the probe 11 against the surface of the valve
20  housing. The magnitude or level of the vibrations can be derived from
the data obtained by sensing the vibrations. The system includes a
valve inspection and evaluation program memory region 164 in the
memory 16 in which a valve inspection and evaluation program is stored.
According to this program, the vibration level is displayed on the display
25 17 and also temporarily stored in the memory 16. The valve inspection
and evaluation program is executed in the CPU 13 to judge whether or
not the bypass valve 51 fails, e.g. whether or not steam is leaking.
When the tip end of the probe 11 is pressed against the surface of

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



When the tip end of the probe 11 is pressed against the surface of the
val ve 51, not only the vibrations but also the tenperature at the 26
surface of the valve 51 is detected. The val ve inspection and eval uation
program processes the tenperature data fromthe probe 11 to derive the
tenperature of the valve 51. The tenperature is displayed on the display
17 and stored in the nenory 16, together with the 5 vibration | evel. Thus,
an operator can know whether or not the Bfpass valve 51 fails, and al so
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inspection and evaluation program must be executed, and if it is the
valve 51 that is to be evaluated, the valve inspection and evaluation
program must be chosen. For that purpose, the inspection and

15 evaluation system according to the illustrated embodiment is arranged
such that the inspection and evaluation program can be manually
switched through the data entry section 18.

In addition to this manual switching mode, the system according to
the illustrated embodiment of the present invention can be operated in an

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

25 can be done through the data entry section 18.

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

FIGURE 11. FIGURE 11 is a state transition diagram conceptually



eval uating traps 41 and bypass valves 51 is described wth reference to
FIGURE 11. FIGURE 11 is a state transition diagram conceptual ly 27
illustrating operation of the CPU 13, which operates in a nanner
illustrated in the state transition diagramof FIGJURE 11 in accordance

with the prograns. In FIGURE 11, a trap inspection and eval uati on node MO
is a node in which the CPU 13 processes inspection data 5 incl uding

vi bration-representative data and tenperggure-representative data provi ded

by the prob [ (ofoXoXaP=FE ft heplyr a3 i ti il iaval Yphheer
program i.g!la%ﬂgﬂggr S@Iegﬁ?gﬁ ggtf’béD gp tﬁje’ tq’?@gg 2%@{% beI i nspected and
eval uated. linustra@ddani theperdteoitanbicy diagtanerofrPIBURE 11t e deledrdance
processes the inspection data in accordance with the valve 10 inspection
and eval uat iwith pthegrpaograthen tlheFi@Epect ilonaatrdpevred pesttioon ansh@vatuatiar i s

powered by pressi n% the ON key in the power switch key group 181, the CPU
13 checks iMeEEfM20 i comprgdrdnwvhitha the deBber Bi RERLESSES NENECHRg, data er
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or a valve %alhétioﬁhﬁiﬂfdaﬁﬁ net elet b@treiation@at4ll D nbrstad ardf miediant el y
after the 20 apparatus I2 i1s turned on, the CPU 13 is in the trap

i nspection aindpeetal aadievalnmidd. V2 andlve imsEehtidnoand resaéeati o nsode 30,
evaluating a trap 41. In addition, imediately after the turning on of the
appar at us 12thet R® WCHI pusassesl they ngpestion data He aggeaidaneauwithithey b,
Also, in the idling state 10Q, the CPU 13 displays a nessage on the

di spl ay 197, ingapelen @gdoevalHation pEog 13 is in the idling state 100, in
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pressing the ON key in the power switch key group 181, the CPU 13
checks itself in accordance with a predetermined procedure and, after
that, enters into an idling state 100.

15 The term ‘“idling state 100" used herein means substantially the
same as the idling mode M2 in the state transition diagram shown in
FIGURE 6. In the idling state 100, the CPU 13 awaits a command and
is ready for inspection and evaluation of a trap 41 or a valve 51. |t
should be noted that in the idling state 100 immediately after the

20 apparatus 12 is turned on, the CPU 13 is in the trap inspection and
evaluation mode M20 and is ready for inspecting and evaluating a trap 41.
In addition, immediately after the turning on of the apparatus 12, the CPU
13 is always placed in the manual switching mode. Also, in the idling
state 100, the CPU 13 displays a message on the display 17, indicating

25 that the CPU 13 is in the idling state 100, in the trap inspection and
evaluation mode M20, and in the manual switching mode.

Let it be assumed that the CPU 13 is to evaluate a trap 41
immediately after the inspection and evaluation apparatus 12 is turned on.

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



i mredi ately after the inspection and eval uati on apparatus 12 is turned on.
When the probe 11 is pressed against the surface of the housing of a trap
28 to be evaluated, a neasurenent starting switch (not shown) on the probe
11 is turned on, and the probe 11 starts measuring the |evel of ultrasonic
vi brations and surface tenperature of the trap 41. At the same tine, the
CPU 13 enters into a neasuring step 200. 5 In the neasuring step 200, the
CPU 13 causes the display 17 to display28 message that the ultrasonic
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For inspection and evaluation of another trap 41, the probe 11 is pressed
agai nst t he temgperaiure of dhbyjpapsd Val Vidius] the probige 1évabyaedirgadt against a
trap 41, a key 25 on the data entry section 18, e.g. the "ENT" key in the
nuneri cdi0 kelfie tGapd @4f0fn@$ﬁfb@|epr%§§é(ﬂ'f(ﬁ¢@e$e°ﬂﬂd§-mak"es the CPU 13 shift

nto the  val ve i ppeqfon. 206t YEhUAL/ ARLARSR: YRA (RAMBLFel (AR CPEPRS! I on

enters into a judgement step 300, in which the CPU 13 processes the
inspection data, i.e. data relating to the ultrasonic vibrations and
temperature of. the trap 41 in accordance with the trap inspection and

15 evaluation program, using the correlation data D. By this processing,
whether or not there is any steam leakage and, if any, to what extent the
steam leakage is, are automatically made. The judgment made is
displayed on the display 17 and also temporarily stored in the memory
16.

20 After the judgment step 300 is completed, the CPU 13 returns to
the idling state 100, so that it is ready for inspecting and evaluating
another trap 41. For inspection and evaluation of another trap 41, the
probe 11 is pressed against the trap 41.

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

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

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



eval uati on node M20 and is ready for inspection and evaluation of a trap
51. At the sane tine, the display 17 displays a nessage indicating that 29
the CPU 13 changes its node fromthe trap i nspection and eval uati on nopde
M2O to the valve inspection and eval uation node M30. Simlar to the

i nspection and evaluation of the trap 41, for inspecting and eval uating

t he bypass valve 51, the probe 11 is urged 5 against the valve 51 to be
eval uated, which automatically initiates 28he i nspection and eval uati on of
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once, so that U 1l3 s romthe val ve inspection and eval uati on node
M0 to the PR fheagurérapatisieom 200d avdapreddssie snthaeyilatio s ndetempoeruedbove,

in the manual sw tching node, by pressing the "ENT" key when the CPU 13 is
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After the judgment step 300, the CPU 13 automatically returns. to

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

and evaluated, the probe 11 is urged against the valve surface, and the

same procedure is repeated.  On the other hand, if an operator wants to

inspect and evaluate a trap 41, he presses the “ENT" key once, so that

CPU 13 shifts from the valve inspection and evaluation mode M30 to the
20 trap inspection and evaluation mode M20.

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

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

and evaluating either of traps 41 and valves 51.



switched to the other. This feature is useful for successively inspecting
and evaluating either of traps 41 and valves 51. 30 However, in order to
alternately eval uate conbinations of trap 41 and bypass val ve 51, the

i nspection and evaluation node is also alternately sw tched between the
trap i nspection and eval uati on node MO and the val ve inspection and

eval uation node M30 by pressing the 5 "ENT" key a nunber of tinmes, which
is a very troubl esome operation. Accordi@@ly, for alternately inspecting

and eval uating tragyeddrand or@é(rpf"é%lf@hgf‘ew?\{%@?@PBB%?WW&NS 3)?6}?5;9' 41
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i nspection and eval uati on node can be swi tched between the trap inspection
and eval uat iwrednaepdatanie tGRUVEAS ve Aotopdinig tm thed|lusiratetheintbodimeat MBO.
Let it be assumed that the CPU 13 is in the automatic switching node and
that the indpecswolthirg atmeeat toe meaeal rswitihing t me@depand3themytematid s

the trap.i nspecti.on and eyal uati on node. M20. , g.,assune that a trap 41 is
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When the CPU 13 is set to operate in the manual switching mode,
it can be changed to the automatic switching mode when the “FUNC" key
and the “5” key are successively pressed in the named order in the idling

15 state 100. A message indicating that the switching mode of the CPU 13
has been changed to the automatic switching mode is displayed on the
display 17.

It should be noted that in the automatic switching mode of the CPU

13, too, if the “"ENT" key is pressed when the CPU 13 is in the idling state

20 100, the inspéction and evaluation mode can be switched between the
trap inspection and evaluation mode M20 and the valve inspection and
evaluation mode M30.

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

25 is in is the trap inspection and evaluation mode M20. Also assume that
a trap 41 is first evaluated. First, the probe 11 is pressed against the
surface of the housing of the trap 41, and, the CPU 13 proceeds with the
measurement step 200 and the judgment step 300 of the trap inspection

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



measur enent step 200 and the judgnent step 300 of the trap inspection and
eval uati on node M20 for inspecting and evaluating the trap 41. 31 Wen the
judgnment step 300 is finished, the CPU 13 shifts to the valve inspection
and eval uati on node M30 and returns to the idling state 100. Then, the CPU
13 is ready for inspecting and evaluating a bypass valve 51. Th probe 11
is pressed against the surface of the housing of 5 the valve 51 to be

eval uated, the CPU 13 proceeds with the rddasurenent step 200 and the
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valve inspection and evaluation mode M30 after it performs the
inspection and evaluation in the other mode. Therefore, when the
automatic switching mode is used for alternately inspecting and
15 evaluating pairs of a trap and a bypass valve, there is no need for
manually switching the switching mode alternately. As described above,
if, in the automatic switching mode, it becomes necessary to
successively evaluate two traps 41 or two valves 51, the “ENT” key is
pressed when the CPU 13 is in the idling state 100, which can switch the
20 inspection and evaluation mode from one mode to the other.
In the above-described example, the inspection and evaluation
mode is switched from one to the other each time one trap or valve is
evaluated. For example, each time two or more traps 41 or valves 51
are evaluated, the inspection and evaluation mode can be switched from,
25 or to, the trap inspection and evaluation mode M20 to, or from, the valve
inspection and evaluation mode M30. The number of devices to be
evaluated each time may be changed.

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

evaluated in accordance with the valve inspection and evaluation



In the above-descri bed exanple, only the bypass valve 51 is evaluated in
accordance with the valve inspection and evaluation 32 program but the
valves 42 and 43 in the main pipe 4 may al so be evaluated in accordance
with the sane val ve inspection and evaluation program Wen the desired
i nspection and eval uation of the devices, such 5 as traps and val ves, have
been conpleted, the evaluation results are transferred to the nmanagenent
system 2 by connecting the equi pnent ins¥ection and eval uation system1 to

the managemeplogsy ?Ht‘ﬂé.tf?%v%l%s ggagﬁhemafh Tite 21 bR U7 ARS8 Atk

cable 3. AcoO nd'i s given throu e data entry section 1

10 13 in thegy415BR li®hcRodd ed W@i‘thQﬁesélérh@n%'ﬁvbointsﬁéﬁﬁbﬁraﬁdl%v%%?étlitﬂii on
results, and, in response to it, the CPU transfers the evaluation results

via the |I/Opmgramn 19 and the cable 2 to the nanagenent system 2.
Referring to FIGURE 12, data transferred fromthe inspection and
eval uati on syst enWharo thedafiredyénsnactinyseamh evalsagonephthy drydess bedch 15
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the applicatio e operation eam pressure, t I mpor t'ance
(Priority), éxempr)ageRSnL3zatdataWsarsnidss@mehbleodle) described later, etc.

The data shown in FIGURE 12 is data of one trap. Accordingly, if ten traps
are inspected andAevemmenaljs gimen tirougd thendatraapstrarsectim Jlcloeths CAY
transferred ipn . a frape format simlar to the one_shown. In FIGJURE 12, the
codes "dfx' 19 dRelhe BiapectioaTand pyaluahon fistepnduid dansien thefvalyalionse
In digital draets%lt%?n%ud?ii%aFésop%sns%r £ ci)t(,:oflh%’ CPU transfers the evaluation results
via the 1/0 section 19 and the cable 2 to the management system 2.
Referring to FIGURE 12, data transferred from the inspection and
evaluation system 1 to the management system 2 is generally described.
15 In FIGURE 12, “Judgment Code” represents data representative of
the evaluation results. The evaluation results are encoded into 2-byte
decimal data, for example. In addition to the evaluation result
representative data, the data to be transferred includes the area number,
the trap number, the trap model, the trap type, the date of inspection of a
20 trap, the application, the operational steam pressure, the importance
(Priority), the management data (User Original Code) described later,
etc.
The data shown in FIGURE 12 is data of one trap. Accordingly, if
ten traps are inspected and evaluated, data of the ten traps are
25 successively transferred in a frame format similar to the one shown.
In FIGURE 12, the codes “STX", “Check Sum”, "ETB" and “CR" are
known control codes for use in digital data communications protocols,
and denote “start of transmission”, “check sum”, “end of transmission”

and “carriage return”, respectively.



and denote "start of transm ssion”, "check sum', "end of transm ssion" and
"carriage return", respectively. 33 Exanples of the evaluation results
provi ded by the inspection and evaluation system1 are as follows. The
i nspection and eval uation system 1 or its CPU 13 judges whether or not
there is any steam | eakage, and, if there, judges the 5 degree of |eakage.
For a trap having heavy steam | eakage, i.e. a blowing trap, a display of
"Bl owi ng" is displayed on the display 17.33 Dependi ng on the degree of steam

| eakage | ess thang) L 0Qt, i fo 1 € L ST ﬁ%ﬂ Lumd 4 or
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leakage is small, respectively. |If it is judged that traps are almost in an
inoperative state, a display of “Blocked” is given on the display 17. If
drainage of condensate is incomplete, so that condensate stays in the

15 trap, which decreases the temperature of the trap, the inspection and
evaluation system 1 detects it and provides a message of “Low Temp” on
the display 17. Further, if a trap to be inspected and evaluated is of a
temperature adjustable type, and if the temperature is outside the preset
temperature range, the system 1 detects it and causes a message of

20  “Fail Adjust” to be displayed. If nothing is judged wrong in the traps, a
display of “Good” is displayed.

An experienced operator may locate from his experience where in
the trap steam is leaking, from a trap body, a trap lid, a gasket or some
other part. The inspection and evaluation system 1 according to the

25 illustrated embodiment is arranged such that in addition to the evaluation
results, information relating to the location where steam is leaking can be
manually entered through the data entry section 18. |f steam is leaking
through the trap body, a display of “Leak/Body” is displayed, and if steam

~ is leaking due to malfunctioning of a gasket, a message of “Leak/Gasket”



through the trap body, a display of "Leak/Body" is displayed, and if steam
is |l eaking due to mal functioning of a gasket, a nmessage of "Leak/ Gasket" 34
is displayed. For traps which have not inspected yet or for traps which are
not operating, information representing it can be manually input in place
of inspection results, and a nessage "Not Inspected Yet" or "Not in
Service" 5 is displayed. As shown in FIGJRE 1, the nanagenent system 2
includes a CPU 21, a data entry section332, including, for exanple, a
keyboard anq q%saﬁwgg, connected to the CPU 21, a display 23, e.g. a

cat hode ray Pu e"o a liquid crystal display, a nmenory 24 including a ROV

and a RAM and anpdp tl{f3 Gihicihtavéonot MspRich®d §let N thiefraps tigicRBaRIRFENT
system 2 may be provided by, for exanple, a personal conputer. The nenory

24 stores thepexatindetinfdrarhtitat aepfeseatipgeiti van treapsanuddyt aigwdindptare of
include, for exanple, an area nunber indicating where a particular trap is
di sposed in inspepliamtresalts r apd rumsssage ‘Nafpnspaetechiat, onNet irabefdeeur er,
an application, or use of the trap, a steam pressure (operational

pressure%, dﬁcp'%@)ﬁgi ority of each trap. The menory 24 also stores
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flexible di sgougehasfingléted toatheroper p¢, hafieplay 230e ROM cathvrignedyotulid beal
disc, a DVD and a paper tape. Data sent fromthe i nspection and eval uation

system 1 t hralighid beystabBispldy,i & megpbiyed4 tihcludimg ahkOM @ndi a RAM, 28dtan t he
CPU 21, which, then 25 stores it in the nmenory 24. Wen storing data from
the inspfctilé@ eirenib vl uatn tarms of Sardware « e management syeeopd may be
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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,

15 a manufacturer, an application or use of the trap, a steam pressure

(operational pressure), and the priority of each trap. The memory 24

also stores therein a management program for providing arithmetic

operations on and analyzing data transmitted from the inspection and

evaluation system 1 for use in managing the plant and respective traps.

20 The management program is provided for the memory 24 from a record

medium (not shown), e.g. a flexible disc, a hard disc, a magnetic tape, a
CD-ROM, a magneto-optical disc, a DVD and a paper tape.

Data sent from the inspection and evaluation system 1 through the

cable 1 is applied through the /O circuit 25 to the CPU 21, which, then,

25 stores it in the memory 24. When storing data from the inspection and

evaluation system 1 in the memory 24, the CPU 21 arranges data of traps

which have been already stored in the memory and data from the system

1in 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



linalist like the one shown in FIGURE 13. In the list, the respective
data are re-arranged on the basis of the area nunbers and the trap 35
nunbers. The CPU 21 provides arithmetic operations on and anal yzes the
data stored in the nenory 24 in accordance with the managenment program to
conput e the nunber of defective traps, the percent defective, the |oss
caused by steam | eakage fromthe defective traps, etc. The 5 analysis may
be di spl ayed on the display 23, stored i 89the nenory and/or output to
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and, therefgegramn tacdumepee dyepnombieatod defeotieadnars, dhet percehdniefectdve,
traps. What state of traps should be judged defective or which traps
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small, or may not want to jugge t hem as ones 20 |cﬂlr_e uire repairing or
repl acenent .a Bpeiral | ypetdtimgcrthieerplanticean dgrasp tihewhiparatioapstates jartped
defective, repaired or replaced should be set by plant managers. This
criteria setefficternaas od indiit zaldtrepstindheaplagénerte spstfloregee dfapshwhistesent

inventign. The CPU 21 of the managenent system 2 25 operates in the
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e plan 3 traps.

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,

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

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

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

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

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

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



the CPU 21 first causes the display 23 to display a picture like the one
shown in FIGURE 14. Using the picture, an operator can choose and 36
determ ne which evaluation itens respective traps should neet in order for
themto be judged defective. A thick arrow 23a displayed in the wupper left
portion is a cursor, which can be freely noved over the screen by a nouse.
5 Squares 61 are displayed in front of respective evaluation itens, such

as "Bl ow ng", "Leak/Large", "Leak/ Mdi unt30 " Leak/ Smal I ", "Bl ocked", "Low
Tenmp", "Fail i A w hilkb@a namgmel skefrancl p I d as
any one of tﬂé?éﬁﬁ%n“éhilgﬁogfﬁgggoaggﬁgé ef ee???{léef,rags %:m&el{:lé @rgreﬁ\{ﬁs&%?

attached in {dretisgmatce bel jikfed eledbctpr Opy itAlck biW 23n Ws@dgeti pnthé he
managenent system 2 is arranged such that an operator can add his or her

own j udgnent upperreftipioctionds deursooswhidly caarltixe frpely meosediaver hbé mceeehe
di splay of "Custom Code". For setting the managenent system 2 so as to
judge a "Bl oW @gMOUSBap as defective, the square 61 in front of the
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traps which are bl ocked (Bl ockéd traps), traps for which the tenperature
is too | ow (ewatudtepessaitame dneaps)thelseapemd ahlound e dekmet tefqutivat use
(Fail Adjust traps), traps having a body through which steamis |eaking
(Leak/ Body tek@ek matd israfpached imghe sqyaskdt! brroegan @ppcppeatameins | éaki ng
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the square before the display of “Custom Code".

For setting the management system 2 so as to judge a “Blowing”’
trap as defective, the square 61 in front of the indication “Blowing” is

15 marked with a check by moving the cursor 23a and pressing the left side
button on the mouse.

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

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

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

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

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



For that purpose, itens "Not Inspected Yet" for non-inspected traps and
"Not in Service" for not-in-service traps are displayed with squares 62 37
before them If the square 62 before "Not-Inspected-Yet" or
"Not-in-Service" is marked with a check mark, non-inspected traps or
not-in-service traps are judged defective. In order to cancel the setting,
the cursor 23a is noved to the 5 marked square in front of a desired item
and the left button on the nouse is cliocked. After checking the judgnent

i tems for j“%éifpf?gi AR rtﬂBS’§&@§re Cﬁbsog?@gei “?\lé‘i‘?l‘f%%ef?ﬁeeﬁ-',ﬂe?’k =

button 63, " n the upper right portion SCr een. t he
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check, and treats those traps whi in the unmarked categories as

good or nor nabt-im-apsricd wapsvareuadiged dedfsolive. shown in FIGURE 13 are
anal yzed to determ ne which tralos are g?_ood and which traps are defective
according to theleronderity saoeal itheFsellmm, 1the ThiEseeAda s onoyedgitetbear e

shown 15 in the list in FIGJRE 15  The trap .pavin ra er of "00005"
oval uat o asTaEked “saaler i1 RN BE 4 16 L e ANdashRulRIEDIIon Guoshe
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is pressed or clicked, the CPU 21 automatically sets standard criteria.
For exanpl e, of hhe recreef aulhen, thee CERU 211 teedds enlyhidois entriapsi whiahe fab in
squares 61 in front of "Blow ng", "Leak/Large", "Leak/Medium, i
" Leak/ Sridl 1 ~the: gRtracsies marsadTeith-a oheski and; (ieats thasakiagsaihichdall in
" Leak/ Gasket {h'e Iﬂ%g’rk(% Ica%ehg(abrltersagsS g%%torfrz\iclnrlmélqrégsﬁse categories are
The evaluation results shown in FIGURE 13 are analyzed to
determine which traps are good and which traps are defective according
to the criteria shown in FIGURE 14. The results of judgment are shown
15 in the list in FIGURE 15. The trap having a trap number of “00005"
evaluated as “Fail Adjust” and the trap having a trap number of “00007"
evaluated as “Leak/Large” are judged to be defective. However, the
traps having trap numbers of “00003" and “00009" evaluated as
“Leak/Medium” and “Leak/Small”, respectively, are judged “good”. In
20 FIGURE 15, numerals in the column “Loss ($)" indicate losses in dollar
incurred due to steam leakage. -
If a button 64 labeled “Default” in the display shown in FIGURE 14
is pressed or clicked, the CPU 21 automatically sets standard criteria.
For example, in the “Default”, the CPU 21 adds a check mark in the
25 squares 61 in front of “Blowing”, “lLeak/Large”, “Leak/Medium”,
“Leak/Small”, “Blocked”, “Low Temp”, “Fail Adjust”, “Leak/Body” and
‘“Leak/Gasket”. Then, all the traps that fall in these categories are
treated as defective traps.

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



treated as defective traps. Wen an operator presses or clicks a button 65
| abel ed "Cancel ", 38 the display on the screen is cancelled. If a button
66 | abel ed "Hel p" is clicked, a help display containing explanations about
the displayed itens are given. The operation of the CPU 21 for setting the
judgment criteria and 5 providing arithnetic operations on and anal ysis of
data according to the criteria is shown in FIGURE 16. The CPU 21 first
enters in an idling state 101, in which t¥e CPU 21 causes a menu to be

di spl ayed onydg; |§)E'oﬁyth%§cr§\gn%?_ﬁ%‘éﬁ%@ﬂe@a” set what kind of operation

and anal ysi s shoul'd be use e operator gives a command through the

data entry sectionf a2putton d&phisatetdhHdlplisrgtickedwa helfld@ ey ldontéhdng t he
CPU 21 shifts to a selecting step 102 and the picture shown in FI GURE 14

i s displayederplanghiendiamudythellisplayetietesrs ace igngerst ep 102, the nouse is
used to choose desired ones of the evaluation itens by marking, appropriate
ones of the 15 sdiliérepecatien@fdhe GPed’ fpe sgém@@tth@rnuagm&m ¢féeiriaeand

eval uat i itens, t he settin of the riteria, the noves
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21 returns 20 In this state, when an operator
gives a comgﬂhé}faoﬁst %@8@:&%? F%lg(])‘l h the data entry section 22 to start
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analyzing step 104. In the analyzing step 104, trap j'udgment based on the
set criteriacassed @ menunto beedisehswal oattae d@&lays 2Gar r ApdopariatoiTban set

judgnent results are displayed 25 in the formshown, for exanple, in FI GURE
15 on the di whiakkirmBof Dheratianigreranalysiaishouihpentsassed t o conmput e per cent
ilgf4e::tsl XfﬂTngt 25“‘? he ggglreﬁt%cri g%cteg a ég%erﬁarﬁé]?h?onuaglﬁ/%e dar}atgﬁtr?nsael%zolnngft °p
to display the picture shown in FIGURE 14. Then, the CPU 21 shifts to
a selecting step 102 and the picture shown in FIGURE 14 is displayed on
the display 23. In the selecting step 102, the mouse is used to choose
desired ones of the evaluation items by marking appropriate ones of the

15 squares 61 and 62.

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

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

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

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



the CPU 21 returns to the idling state 101. If the "Default" button 64 is
pressed when the CPU 21 is in the 39 selecting step 102, the CPU 21 shifts
into a standard criterion setting step 105, and the standard criteria
described previously are set. After that, the CPU 102 returns to the
selecting step 102. If the "Cancel" button 65 is pressed when the CPU 21 is
inthe 5 selecting step 102, the CPU 21 returns directly to the idling
state 101. If the "Hel p" button 66 is pre¥sed or clicked when the CPU 21 is
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hel p di spl ay di spl ayed. T'f "a conm 0 en y 1S

applied to thepCrhs2hndntHengtdiR SHdnerigrBP d29ribbAeprehib sly r leus8e t affehe

10 sel ecting step 102. As described above, in the nmanagement system 1

accordi ng t hthatj tHa€Platiéd renipodi toethte sflettieg tesdfR. i nvention, criteria
for the judgnent of the performance of traps eval uated by the inspection
and eval uation syisthen‘Carage!'bbuttoseb) isepresseachathan dhe CBY B4 wandbe in
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Such additional managenent itens may include, for exanple, nanes of

per sons supeappkéddopghetCRUI 2t i0rthpshelpihgestgpah6o ndne € Mididtt sétoirmg t@3he
particul ar traps. According to one enbodi nent of the present invention,
such speld al setgsigardap 1G%ns can be added for better management. The

management prograIRSi %lsgﬁggdaal%\f)eqrﬁln}ﬁé)rmgrqgégr%eﬁpes%%m 1 according the
illustrated embodiment of the present invention, criteria for the judgment
of the pe(formance of traps evaluated by the inspection and evaluation
system 2 can be freely set so that traps can be managed in any manners
15 desired by plant running individuals.
The control sequence for the CPU 21 is not limited to the one
shown in FIGURE 16, but other suitable control sequences may be used.
Data of traps to be managed by the management system 2 are
stored in the memory 24 in the form of a list in which traps are arranged,
20 for example, on an area number and trap number basis, as shown in
FIGURE 13. The person running a particular plant may want to add
some management items for better management of the traps. Such
additional management items may include, for example, names of
persons supervising particular traps and company names maintaining
25 particular traps. According to one embodiment of the present invention,
such special management items can be added for better management.
The management program includes a program for adding special
management items. The CPU 21 operates in the following manner in

accordance with the management program to add management items.



managenent itenms. The CPU 21 operates in the follow ng manner in
accordance with the nanagenent programto add managenent itens. 40 First,
a command to notify the CPU 21 that a special managenent itemis to be
added is entered through the keyboard. In response to this command, the
CPU 21 displays a picture like the one shown in FIGJRE 17(a) on the
display 23, which is used to add a desired 5 nanagenent item The picture
in FIGURE 17(a) includes a nessage 71 of 40User 1", which is a first

dosi fes to add anieh fiosfimahd BEASHR. U CEM it SoebBldnEHogen@ntY
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in the respective boxes bel ow "Code", "Nanme" and "Comrents". For ease of
expl anat i on, FIG@RE cti(a¢ shotie i dispRyGURE wiiah is @wsed ctouradd ezudesingdf rom
entering sonme data of the "User 15 1" itemw th respect to "Code", "Nane"

corr espordi naNddeAent die” and " Comments". For changing the contents of
the list 72, the rsor.23a.li Q,a _desire n t ¥ "
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72 shown in FIGURE 17(a). The respective input fields can be filled with
desired dat a'Geder ddtens) andhiCamgmente’, daspecetively. se'dtdron” 223y be & mameey

edit, i.e. add, change or 25 delete sone or all of data previously input
in each %0 el &f a fparpendpsRfagnythingeassigned g elCpde3, and. "Commpgathumber
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displayed, there are no entries in the respective boxes below “Code”,
“Name” and “Comments”. For ease of explanation, the picture shown in
FIGURE 17(a) is a picture resulting from entering some data of the “User

15 1" item with respect to “Code”, “Name" corresponding to the “Code” and
“Comments”.

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

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

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

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



whi ch causes the code nunber displayed in the field 73 to change. \Wen the
editing of the data is conpleted, an "OK" button 76 is 41 clicked, which
results in changing the corresponding data in the nmenory 24. Then, the

di splay returns to the one shown in FIGURE 17(a). The data contained in
this displayed picture are the ones after the changes nmade using the

di splay shown in FIGURE 17(b). 5 If a "Cancel" button 77, instead of the
"OK" button 76, is pressed, the CPU 21 ddes not provi de alterations nade

in the di splayay Wtﬁcﬁﬁesﬂﬁéﬁh (t,rPaﬁr#]g%ﬁgbgtfor{Pﬁéechr?ﬁh@rgétat EtIH SRRy P!
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Thereafter, the CPU 21 processes the data in the new item “User 1" as a
management item. For example, data in the item “User 1" can be data
to be searched or retrieved.
15 The list of FIGURE 18 contains items labeled “Processing Data”,
“Manufacturer” etc. which are not shown in FIGURE 13. This is because
FIGURES 13 and 18 are different portions of the same list. In addition
to the data shown in FIGURES 13 and 18, other data, e.g. heights of the
locations where traps are disposed, operating conditions of the piping
20 system where particular traps are used (e.g. indication of whether the
piping system is continuously or intermittently operated), and so forth are
also stored as part of detailed trap data in the memory 24.
The operation of the CPU 21 for adding a new management item is
illustrated in the state transition diagram shown in FIGURE 189.
25 First, the CPU 21 enters an idling state 111, and the display shown
in FIGURE 17(a) is displayed on the display 23.
The mouse is used to command that the display of FIGURE 17(b)
be displayed when the CPU 21 is in the idling state 111, shifting the CPU

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



be displayed when the CPU 21 is in the idling state 111, shifting the CPU
21 into an editing step 112, so that the display shown in FIGURE 17(b) is
42 displayed on the display 23. Then, using the keys on the data entry
section 22, addition, alteration and/or deletion of ained data are done on
the display shown in FIGURE 17(b). After the editing of. the ained data in
the editing step 112, the "OK" 5 button 76 is pressed or clicked, ,
resulting in the shift of the CPU 21 to 43 item reneval step 113. In the

r enewal ste%é%%geﬁhﬁndﬁ]tea'dhseﬂéh%ﬁa Q*hetnheu3|ﬁgnﬁ’ﬁberlf% N5 bk SRe @a%aﬁnrgjﬁ’er

1", edited in editin rene and, ‘then, the

returns to tdegtiofl Pngaddaion, Jalﬂeraﬂbnté\ﬁj/owwetﬁcbmr@f aﬁﬂﬂ@dddén@ ase dbAvnr N
FI GURE 17(a) renewed in accordance 10 with the changes made in the editing

step 112 is tHestibplpgcshawit e F$GU&EN17(B)i a command is given through the
‘data entry section 22 to the CPU 21 in the idling state 111 to initiate
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step 114, a nspagEment Sntgmveeghl“eysh {hecdata ﬁﬂttrmé WAHihGNs&h B2t hat

the CPU 21 20 réturns to theidling state 111. In additioh to the steps

111-114, a rreaewednoarst efhehlGhesCPUCRtidedurns! to tihe idécgistatey 191 ep Atlthe dat a
fromt he i nspection and eval uation system 1 is received. According to the
i nvention, tsamedimenghefdigptay ehownein faGagUment(aj trensweahnimbacsondandeo in

the in ction and al uati on 25 tem1, an he edit addi tion
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the menagement SYRt M dnhnd Rlgived NFrAIAPIRE! Bt 3Ry 48BR0h 2215 the
CPU 21 in the idling state 111 to initiate any data processing, the CPU 21
moves into a data processing step 114. In the data processing step 114,
the CPU 21 modifies the data of respective traps shown in FIGURE 18,
15  with respect to the management item of which the data has been edited
(e.g. added) by the use of the pictures shown in FIGURES 17(a) and
17(b).

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

20 returns to the idling state 111.
In addition to the steps 111-114, a receiving step 115 is included.
In the receiving step 115, data from the inspection and evaluation system
1 is received. According to the invention, the editing of data of the
management items can be done also in the inspection and evaluation
25 system 1, and the editing (e.g. addition) of data made in the inspection
and evaluation system 1 is transferred to the management system 2 to
modify the processing to be done in the management system 2 in

accordance with the edited data. In other words, the management items

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



accordance wth the edited data. In other words, the managenent itens
managed by the nanagi ng system 2 can be al so edited through the 43

i nspection and eval uati on system 1. For that purpose, the CPU 13 of the

i nspection and evaluation system 1l can operate in a manner simlar to the
CPU 21 of the nmanagenent system 2. 5 The editing operation of the CPU 13
is now described wwth reference to FIGURE 20. The CPU 13 fist enters into
an idling state 121, which is simlar td3the idling nmode M2 shown in and

descri bed w; nd to the idling state 100 shown in
and descri Bégp%tﬁﬁggpg@eﬂggﬁé%mgll. In the idling state 121, the
10 CPU 13 is awai Fbndhat qUTEBee; tHeeQPy ciamynghel onsskbti MMy VBNiatidem i s
given through the data entry section 18 to the CPU 13, the CPU 13 enters
into an edi tiysgemstiepcd2opexadesin eal memagenmsimilat eim itheadddd 2hr ofigthd he
data entry section 18, and detailed data relating to the added nmanagenent
itemare 15Nah@e@e@ant uslEM @r changed. When the addition of a new

Ctop 1225 s 11 ShEa. eEHUTePp B Ranials dNE nEE En Bt b iéﬁ?ﬂé%cii@ése% | i
Gat a propar QT TERo b EURESR0 St T390, B il oMER ko P TUARY HElE o

stored in theMegRich &Osimildet tﬁ@%mﬁ’yrﬂgdé MATSAOWP i 29 dl e'éw%ﬁ gﬁﬁh tlﬁé

Wien the addition of a newitemin the editing step 122 is cance
CPU 13 ret urresereticeedd| ¥IGURMe6i dhidndo sthed eidling witateoutOréreywmgin rade

itemrenewal step 123. 25 If, in the idli n? state 121, a command to
initiate anylesrdedpmitiegsieignce to VdGUREoligh tihetheatidiirgitstateetd i otheas,
ggteacgﬁ ?aﬁé‘gﬁrﬁ’ id gw%it?r%% &rrﬁ%%%%l' ng step 124, and processes detail ed
When a command to add a management item is given through the
data entry section 18 to the CPU 13, the CPU 13 enters into an editing
step 122. A desired management item is added through the data entry
section 18, and detailed data relating to the added management item are

15 entered, added or changed.

When the addition of a new management item or editing of data of
the management item in the editing step 122 is finished, the CPU 13
enters into an item renewal step 123. In the item renewal step 123, the
new management item and its edited detailed data prepared in the editing

20 step 122 are added to the list of trap data stored in the memory 16.
Then, the CPU 13 returns to the idling state 121. When the addition of
a new item in the editing step 122 is cancelled, the CPU 13 returns
directly to the idling state 121 without entering in the item renewal step
123.

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

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



including the newly added managenent item For releasing the CPU 13 from
the data processing step 124, a 44 conmand is given through the data entry
section 18, so that the CPU 13 returns to the idling state 121. For
transferring the detailed data of traps including the newy added
managenent itemto the managenent system 2, a command is 5 given to the
CPU 13 through the data entry section 18, so that the CPU 13 enters into a
transmtting step 125. In the transnittiﬂé step 125, the CPU 13 transnits

d f th ddegt ' ioff '
ata of the dbefﬁ‘fn%é\a l‘ge@vg@;‘@ggnﬂgﬁttqhte&ﬁ‘gté’rﬂ? Retiof 18, E@qggFttﬁé 'hcgﬁlf}?ggng of

traps to the nmanagenen a re transnmitted in t

format showyekiynfs! gl ilfingestate HP1the form 10 of three-byte decimal data.
After transmtting the required data, the CPU 13 returns to the idling

state 121. In theFomnagesfentingytteerdedailetied @faU dd1trapseirscludinghdheeneiwly ng
step 115 for receiving the data transmtted fromthe inspection and
eval uati on s3ddeshmmanagement ritencFo the eneapgement hey SteBms: et etRINMandp is 5

éiil e 8 @igéipﬁgr}%o@ifﬂéﬁﬁﬂhub 3%;&%%%%?@&?%4%%?‘% ¢ oo thdlithe CRY ooy
t i dli 7 h i

coeratton 2 EBTersioka RaBsMit ity SR 4287 s Aot ol iltiHe Steptl 25 he, g

20 the ”Hnaqgﬁenﬁ 32%%%%@% Aa€a C&"ﬂ?éin@vﬂ%w%gged %Qﬁﬁ?eh‘én‘tjﬂé‘m fdyetRBEs 21

and 13 have been Scri as operating | mannef shown in the state

transition dyagrtaesdefailed3EESoLIrapdt@@he mahagémentaysbemal r arded dava
operate in different ways. The nunber of managenent itens to be added is

not |inmted are baesmittsd hutthefoame foomat isheme el |G R&ded e. dcitothd fyym o
the present invention, a piping, diagr showi ng.,..| ocati ons wher espective
traps arl® digfpdes-buie secipakidatar avﬁ{tn@)h tfq%sr%lttlng the required data, the

CPU 13 returns to the idling state 121.

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

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

As described above, the inspection and evaluation system 1 and

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

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

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

25  but two or more items may be added.

According to the present invention, a piping diagram showing
locations where respective traps are disposed can be freely drawn on the
display 23 of the management system 2. By relating traps in the drawn

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



di spl ay 23 of the managenent system 2. By relating traps in the drawn

pi ping diagramwi th detailed data stored in the nenory 24, detailed 45

i nformati on about the respective traps can be directly determ ned from the
pi ping diagram A programfor realizing this feature is also contained in

t he managenment program and the CPU 21 operates in the follow ng manner 5
in accordance with the drawi ng program The CPU 21 displays a picture |ike
the one shown in FIGURE 21 on the displ 4 23. A vertical |ine 30 divides

the picture. iNto n i.ght reaian ! I i ne
30 can be fr'@@qgldrtr&/ne b(ap{eftp\%a&d{dggtﬁ&fagﬁtg\?gr?jargilb%@gbe%gl%ag&c{gﬁhégcﬁhyt t he
ratio in arqpehpi@ediagi&mt he regions 31 and 32 can be changed. In the

di splay region 31, “trap nmanagenent nunbers 33 in a particular area
assigned wi th an Arpeogranbeforotealézigg tHi81Tedtlirepisnyaldoasontained- 001thg are
di spl ayed, being vertically arranged in order fromthe smallest one toward
| ar ger ones,masagéioent pregamyveng theaCPUs21cepamtes dndhesfodliowing peaged on
the left _sides of the resge&ti(xe trap nunbers 33. The respective icons 34
have shapes |BACCOEGRIHE Wit lpetdravangPTPBEMrap nunbers. Arrow buttons 3la

but 1 iﬁi’gieﬁdiiﬁﬁc’_@f‘ij% o ’%]Eﬁ{i'%ﬁ%ﬁé’%ﬁfH{fﬁé'“?%‘?%?@ieﬁ%ﬁ%ﬁﬁi FheTquaR 2" "
| <t Sposed T The PR 2Biiodt SIETTEAP HNECP AHRANM S ot B MR Inta L

portion of tdRy ﬁ?‘hit regidmPS1i sn®eINg Thepletied! [indhad0 edre bdi frekdy exbved t he
di splay region 31 can be changed by pressing either the arrow button 31 a

or 31b or drlefigiang cx sghtwadrdbyx d3ag.amkbdropi §d nhatitkeyratio 36 drea bétwvesrea
nunber "001" is displayed in the right display region 32. A plurality of
i cons 38040 thaviegtpns Barger33icae be BRANGPE® i cons 34 are displayed. The
lcons 36-40 i ndi Cﬁ]t%h%h%ﬁsﬁlg?p?eg%% 31, trap management numbers 33 in a
particular area assigned with an area number of, e.g. “001" (displayed as
“Area-001"), are displayed, being vertically arranged in order from the
smallest one toward larger ones, as shown. Relatively small-sized

15 icons 34 are displayed on the left sides of the respective trap numbers 33.
The respective icons 34 have shapes corresponding to traps of the trap
numbers.

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

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

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

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



di sposed at |ocations in the actual piping systemcorresponding to their
| ocati ons on the displayed piping diagram For ease of knowi ng the 46
traps corresponding to the respective icons 36-40, trap nunbers are

di spl ayed bel ow the respective ones of the icons 36-40. Al so, the
respective icons 36-40 have shaped corresponding to the traps which the
icons represent, as the icons 34. Different fromthe trap nunbers 5

di splayed in the display region 31, the t4fap nunbers displayed in the

regi on 32 arﬁaﬁ,pecgﬁgpﬁﬁ%iﬂhalﬁ%%%d rb8pd e ngﬁ%ﬁé—g{%%ﬂaﬁﬂn@h‘%ﬁgga%( %

in higher positions In ers are renove r ers

"00001" and diRPIHRY diesphayies igplleivei 8REIY of eBieOcHs ag40di splsyethas

"1" and "100", respectively. 10 The respective icons 34 and the iIcons 36-40

are |inked orespastigeiiaorsl 36i-¢0 have steaped edrrdapangimvo ithe Fi3Rmhich thide
cursor 23a s noved onto one of the icons, and the icon is clicked tw ce

(or doubl e-EPNEKERNTESERAbN ast thke disodisl 8d. daDaifferenthérom Sﬁrecﬁraresrpmnupr@ th
t he doubl.e-cl. cked jcon,is ,called out t he nory, and, the sane tine,
i 5ol 2y wi HaBlTR 17 der AEPAL Tedihm 4t hectiap ZHmBow sisalpiedon I

di I 23. i | i Lspl ayed 1.n_a,predet ernm,ne
fi)?ﬁn?yi n t h@@?@ﬁéaéq%qﬁggﬁ#@ge@@my% 'Bsﬁ%ng%g('gﬁpﬁg f?%@uwpi'cr{bzef‘?%m
doubl e-cl i ckg t i } di arl i n

Gotai e dar o MRner bsHonyiin MclhaRbere ark eyl TCRYr Bxargl®, trap
correspondi ngurhbethe0000m” 3nd 1100106” ddisplaaedwimadimy 4%splaherafiohedt sapd
data i n boxes 45a can be changed. The cursor 23a is noved onto a desired

dat a box 45adisptayed axkbBdand AE0R, irekeectiletly i s renewabl e. The keys on the

keyboard .and the_pouse are used to renew the data in _the data box 45a. 25
Asydescr Obed pr evirggsIr§/5,p‘iqw’ede'ﬁﬁﬂ§e§4daﬁ@ ithel uaess t B6-4Q eafe "lekad tor

(FICURE 15) 5103008 {800 Bl b0 AL OB The B
is moved onto one of the icons, and the icon is clicked twice (or
double-clicked). Then, the detailed data of the trap corresponding to
the double-clicked icon is called out of the memory, and, the same time,

15 adisplay window 45 like the one shown in FIGURE 22 is displayed on the
display 23. The called detailed data is displayed in a predetermined
format in the display window 45. FIGURE 22 is an example resulting
from double-clicking the icon 36, which displays, in the window 45, the
detailed data of the trap with the trap management number “1"

20 corresponding to the icon 36.

In the display window 45, the contents of data in boxes 45a can be
changed. The cursor 23a is moved onto a desired data box 45a and
clicked, the clicked data is renewable. The keys on the keyboard and
the mouse are used to renew the data in the data box 45a.

25 As described previously, the detailed data includes the item
‘Result” (FIGURE 15) sho'wing the judgment of the data in “Evaluation” in
the list shown in FIGURE 14. The CPU 21 reflects the Result of
judgment on the display of each of the icons 34, 36-40 in the display

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



judgnent on the display of each of the icons 34, 36-40 in the display _
region 32. For exanple, as shown in FIGURE 21, the icons for traps 47 wth
the trap number "5" and "7" of which the judgnment results shown in the
colum "Result” are "Failed" are displayed in a different formthan the
remai ning ones. Specifically, the icons 34 for the trap No. 00007 in the
region 31 and the icon 37 for the trap No. 5 (00005) in the region 32 are 5
shaded. |nstead of shading, coloring or r&versing may be used. The displ ay

shown in FI S| fagt a L t .di Y, ly,
a piping diSgﬁﬁngﬁig%@agé@geghgmﬁﬁﬁpﬁﬁ]9Pb§%g%gﬁ§ﬂﬁgaﬁﬂﬁﬁﬁg§ﬁbg gﬁﬂp@qﬁaln
di splay 47 stiampmni eRes@lthare ¥Panedt Bre Eiﬁlﬁ?e@"iﬁ‘%’ %@%%%Fﬂitﬁé‘ﬁtﬁ@' n
pi cture 47 superinposed on the 10 display 46 {see Fl ). Any desired
pi pi ng di agr empinchgirone46 nByebidicatigptreitdns 84 dor nbe tégp No.l 00GG7 amdhe
characters, using the nmouse and keyboard of the data entry section 22.
| cons 34 andreggondtandusefices! 37 fon e frapolls. heDGB05) ini tteuregions3 A arby,

| ay region 31, the icons 34 and 36-40

f , d ing. In.t di s .
are d opiayet APl oRiPEd dioeuia.RaRND QI SNariDaTBAY DRt 33
dr agged into the dMepisPPothoS, i HERIBES 47 ebehihoee A resbaralne

- ith t i sl : | icons.
The di spl ay. IRon qo araupLCHENRLE SHUPKRFaRRiral Wbia) 4ESRSRAAY Sy
doubl e-cl i ckte pipiaysdiadiaml 3yeshdra hifwindisplayPust shewig ifedls RREGARAAY the
pi cture shown in FIGURE 21, for exanple, a desired piping diagram35 in a
desi red ar eatheApégingodiagoam 35t heith 2the IMaist patect dvasplpeyinioded sin dh@wn

on the picture 46, ich results in a picture shown, for exanple, in FIGURE
24. In tifk d@'ﬁﬁlﬁ%f‘g\gﬁﬁegfmﬁ% 23¢ons are displayed in the left-hand side

display region 31,as $hQY bibing diagram picture 46 may be prepared by drawing
dots, lines and characters, using the mouse and keyboard of the data
entry section 22. |

Icons 34 and 36-40 can be freely moved across the main picture

15 47 by, for example, dragging. In the display region 31, the icons 34 and

36-40 are displayed in a smaller size with the trap management numbers

33 displayed on the right side of the respective icons. When the icons

are dragged into the display region 32, the icons are enlarged as the

icons 36-40 with trap management numbers displayed below the

20 respective icons. The display window .45 displayed when one of the

icons 34 and 36-40 is double-clicked is also displayed on the main
picture 47,

For preparing the picture shown in FIGURE 21, for example, a

desired piping diagram 35 in a desired area (Area No. 001 in the

25 illustrated example) is first drawn on the picture 46, which results in a

picture shown, for example, in FIGURE 24. In the default, all of the

icons are displayed in the left-hand side display region 31 as shown in
FIGURE 24.

Then, a desired one of the ibons 34 in the right display regi'on 31,



FI GURE 24. Then, a desired one of the icons 34 in the right display region
31, 48 e.g. the icon for the trap having a trap nunber of "000001" (or
"1"), is dragged and dropped to a desired |ocation on the piping diagram
35 as indicated by a broken Iine arrow in FIGJRE 24. The | ocation
corresponds to the actual location in the piping systemwhere the trap No.
51 is disposed. This results in the picture shown in FIGJRE 25 in which
the icon 36 (34) for the desired trap No.481 is displayed at the desired

| ocati on. V\{‘ﬁ@tt}ﬁ% i&%”f%tﬁ%rtkéf%a'ﬁwqo \raplnlifh V(?fj“é@’O@]@f't g%'s%%ﬂﬁl as

regi on 32, icons and tra nbers 9 ower in order are s :

i ndi cated byd o awd 3did pip dHdGdREe £iPed 168chtioR ol fhé 3] Bfdgratngs! §9NS
34 for the tr?[;gsgﬁlavi ng t#g managenent nunbers "2", éHSPHWS ganzlh" 6" are
dragged and ihdigated tly dediroken! dioat iamsworint FIGURENQ4i agTae 36catidm ch
finally results in the display shown in FIGURE 21. The CPU 21 operates in
accor dance wr@Hespends 4@ éhe aghdalk iogationsndihagpiaing Byekem wirmreURe 26ptho.

54 and 6. ab ISMITHES ot GG E%%ﬁgdﬁﬁ?ﬁégﬂigé?gg%%dhﬁ ?d;éilﬁészf’ff a%gvfmﬁri":s |
i core 26, (1he AT SR 1P, AT ERE R e i 1 36 bR B 405, AFRHRo

di agram dr awopgtisheP Whendthd §4h @QVTdTgth%t ﬁ%ﬁa ﬁstigﬁﬁ@éé@g&d@\%agins lay .

di splaying step 58 and a data renewal step

the idling stegioh32,cthavizgiohsaamdimandumbersiibver daterdentdrs sieieteidodpward An
area to be supervised is selected by operating the data entry section 22,

namel y, by opeindicaieg bhannauew Iird iBIGERE B5. t he keyboard. Thereafter, a
comand t o initiaie the drawi ng of the piping diagram35 is guve_n with the
nouse or10keys, whithacgimiar (/naneely thet écons 34 for the traps "having the

management numbers “2", “3", “5" and "6" are dragged and dropped to
desired locations on the piping diagram 35, which finally results in the
display shown in FIGURE 21.
The CPU 21 operates in accordance with the state transition
15 .diagram shown in FIGURE 26 to realize the draw.ing of the piping diagram
35, the displaying 6f the icons 34, and 36-40 on the picture containing
the piping diagram 35, and the displaying of the display window 45 with
detailed trap data.

As shown in FIGURE 26, the CPU 21 transits among an idling

20 state 55, a piping diagram drawing step 56, an icon moving step 57, a
detailed data displaying step 58 and a data renewal step 59.

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

25 keys on the keyboard. |

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



enter the. piping diagramdrawing step 56..-In the step 56, a desired

pi ping diagram 35 is drawn in the manner as shown in FIGURE 24 by 49 neans
of the nmouse and keys. The nobuse or keys are used to notify the CPU 21
when the drawi ng of the piping diagram 35 is conpleted. Then, the CPU 21
returns to the idling step 55. Thereafter, as indicated by the broken line
arrow in FIGURE 24, a 5 desired icon 34 is selected and dragged in the
idling step 55. Wen the dragging of thé% con 34 is |n|t|ated the CPU 21

shifts into fagnkcenth dnﬁ‘é?e %In%pkéyr% "Thtehﬁm'iﬁs"epog} @6§ %1th‘?1 the

icon in response tot dra ggi ng the 1con roppe ¥ t he

desired |ocgid OPLOM1 h@h@n thBgd evAagaot Ihe p@@ngﬂ?ﬂaéﬂaml 8§S|sl bornglétfé@lt.
| ocation and 10 returns to the idling state 55." As shown in FI GURE 21,

when a desi r €henctive, CBUg21trbturnsda tBé |dl|sg séep 66t ed and doubl e-cl i cked, the
CPU 21 enters in the detail ed data displaying step In the detalled
data di spl ayi ng st@prwteﬁ;ra-;s tlic ated bmthg kra eﬂelmaﬁ |aétpvz1anaFl§rUREe24,rap

di h 3 24 t . th
S TPl Medifed dCom SR esilat o aBR i 3a8E S thE {ERBteAB L nolin et the Gre
22. The CPU h
45, V\hgn a c%rm(&ln t@fy%% %Oﬂggéeﬁgl ﬁﬁ@% ghgﬁgglua;%tgg@ tglpﬁgga%se d?@@\r,]v
through the mRYaRy 8fek8YS Ihothlehste Zﬂhe C'P‘U @ﬁ’%%eé%éﬁﬂéntlﬁrbﬁgohgé' ng

state 55. 20 In the detailed data displaying step 58, the cursor 23a may be
nmoved onto ofte thé thegglaga bbxes, 4be idiospl3dy€8i6) rist Heophepl sty the ndesirdd

and clicked. This puts the CPU 21 in the data renewal step 59. In the data
renewal st eplos@tionhen umpmncrmagmtaﬁe tharoBY &f fuegpl&whgt taeatiosededt ed

dat a box 45a for, exa rsing the characters and 25 background’
so that % i %Fﬂcﬁ toathey! &St@ﬁ"e\égata in the box 45a can be renewed. Then,

Lhe mouse or Key= g SRR EARE T noA BB e Ry WE. B b o0
selected and double-clicked, the CPU 21 enters in the detailed data
displaying step 58. In the detailed data displaying step 58, the CPU 21
calls the detailed data of the trap corresponding to the selected icon 36

15 from the memory 24, and, at the same time, displays the display window
45 on the screen as shown in FIGURE 22. The CPU 21 displays the
called detailed data in this display window 45. When a command to end
the detailed data displaying step 58 is given through the mouse or keys
to the CPU 21, the CPU 21 returns to the idling state 55.

20 In the detailed data displaying step 58, the cursor 23a may be
moved onto one of the data boxes 45a displayed in the display window 45
and clicked. This puts the CPU 21 in the data renewal step 59. In the
data renewal step 59, the CPU 21 changes the manner of displaying the
selected data box 45a by, for example, reversing the_characters and

25 background, so that it is indicated that the data in the box 45a can be
renewed. Then, the mouse or keys are operated to enter new data, and
the data in the selected box 45a is renewed accordingly. Then, the CPU
21 returns to the detailed data displaying step 58.

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



21 returns to the detailed data displaying step 58. As described above,
according to the invention, it is easy to grasp 50 the positional

rel ati onship anmong traps and the detailed data of the traps by sinply
seeing the piping diagram 35 and the icons 36-40, for exanple, disposed on
it. Since icons for defective traps are displayed in a different :way 5
fromicons for "good" traps, it is also easy to identify such defective
traps. Furthernore, since any piping di a§fam can be drawn freely and since

i cons can beyfr V ; i i el
diagram a \E/)tgrei E@%}l’lgﬁg}éfgiaﬂgﬂgggfgﬂn@%gjaﬁ‘égg%gngfgg'?@gefﬁaﬁ:g)f tRERYaPs
above- descripedimpgPédingahei pipnty diRgaATB6ardy tvdicung Be-40li foplexanssieeen,
but the plan of a plant may be drawn and icons for traps my be disposed
on such pl andispbsed matitvel y, picture infornation, e.g. photos, of
respective traps may be stored as part of detail ed data of the respective
traps in the nenoBinc icens fondlgipetive teappiareudisplayed iat podiffergnbiway aps

may be di_spl ayed.together, with detailed data. The nanagenent t 2 of
Tha presdnt. RTeiTtn (RasOR0fALRR oIt (o 268 M0 EAGAY L eTFopes

shoul d be irﬁ(gﬁ%t ed and evaluated by the inspection and eval uation system
1 to provide " nmost efficient operation. The determ nation is made,

using the detailedyffefmate! BfceAnyCpRfRy I diagtafPean THE dRRNAOSE M@aram

includes a trap inspecting a evaluat'in er determnation program The
CPU 21 oper agiaseiigcohbecat dd dmehyg maveerand désaretiaat eany i dicdtien sramagesrent .
program The CPU 21 first displays a picture like the one shown in FI GURE

25 27 on t hepiptngediagsam, leevaliietyl afypip®1g SHstemd canrbe handledd to sel ect traps

to be inspected and evaluated. The picture includes six w npdows 81-8
arrangedolpn t Wo rmh%r?@otvﬁr‘g%s‘i!' euﬁﬁéamp?e, 3 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
15 of traps may be displayed together with detailed data.

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

20 respective traps.

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

The CPU 21 first displays a picture like the one shown in FIGURE

25 27 on the screen of the display 23. This picture is used to select traps
to be inspected and evaIUated. The picture includes six windows 81-86
arranged in two rows and three columns.

The upper left window 81 is used to select the area in which traps

to be inspected are disposed. Area numbers 81a are displayéd, being



The upper left window 81 is used to select the area in which traps to be

I nspected are di sposed. Area nunbers 8la are displayed, being 51 arranged
vertically with square check boxes 81b on the left side of the respective
area nunbers. Wen, for exanple, the area nunbered 001 is to be sel ected,
the cursor 23a is noved on the check box 81 for the area nunmber "001", and
5 the left button of the nouse is clicked to mark the box with a check,

whi ch indicates that the area "001" has 9den selected. Mre than one area

word A car TR RApalD Wit er Chb eSS o Ul ettl N OIe,”
di spl ayed V“J‘e@ Bctivd F88GKinMars81d di sposed on its left. VWen the check box
81 is marked, Phe sel ection of areas nade in the window 81 is nade

effective. The nwhHdmdfoofexdmpleoxthslateiasnumterad <9 bjs tw\bengetdutedutisor
23a and clicking the left button of the nouse. The check marks in the
check boxesci8sbr 3@ B1omovetcon ¢ae checkarmy8d foy theiarkanmumber b kedambxes

15 again.. Arrow buttons 8le and 81f are disposed at the top and botto
ends of ®he thieghaft itftomrolt e meusesds «diakefl 16 ek 31e 1aX itlh)3 i%cphe

i spl oy scr OV AES i ihRapte o001 HBs R T Sl etBe FUBHF IBRE e
20 the area é‘l,téréb t&p@él’ec‘f\gﬁ ﬁﬁt'bgd not currently seen appears in the w ndow
a

r n
81. A scroll boxﬁ]ﬂg INn"a scro r extendi ng between the two arrow

buttons noves upwabhgverthéoupper fefescdrher &if shbawidow @10 4 afordThereascs 1d |
box 81g can be al so used to scroll the display by noving the cursor 23a to

the scrol |l biodi&tinqtivatdthaggindpwijs an atearsel@étidnavinddwl is dis pbayeddRithra t he

upper row i s an application selection w ndow for selecting the application

of trapd0to @eeqmgpéo&wdlsnv&eweonwtmww gVhen dhalchgak bextd bis markedaps

are displayed, Lopl Y0NSt FemsY8hde in the window 81 is made effective. The
marking of the box 81d is made also by moving the cursor 23a and
clicking the left button of the mouse. The check marks in the check
boxes 81b and 81d, etc. can be removed by clicking the marked boxes

15 again.

| Arrow buttons 81e and 81f are disposed at the top and bottom
ends of the right edge of the area selection window 81 for scrolling the
display within the window 81. Either of the two buttons are pressed, the
display scrolls upward or downward, so that that part of the display, e.g.

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

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

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



(for drying cylinders), "Drip" (for main piping), "Heating" (for heating
roons), "Process" (for processing piping) and "Tracer" (for neasurenent).
52 Since the configuration of the window 82 is simlar to the w ndow 81,
no detailed description is given, but the same letter is attached at the
end of the reference nuneral "82" for an itemshown in the w ndow 82
simlar to the corresponding one in the wi ndow 81. For exanple, if traps
used in 5 a cylinder drying piping syste® a main piping system a heating

E‘oi"ezg sob oo Dssale §a9'§§%ﬁgﬂ?fiﬁﬁ‘ MFABHBET Zifhile? (B ARRRF b1, NP
" Process” ar@et%ﬂlé@edﬂescTﬂatW% Tgr%ns @%e%n?é;eq%ﬂ réeattbeﬁe@@ttﬁaobﬂosof

mar ked with a check mar e wWn ow 83 is for steam pressures in the

pi pi ng wher ethler iferdice hamerapeg2efbraa itevalshavadinathee mmdwaMSqatlarot@ are
di splayed within the w ndow 83, including, for exanple, "0-50" (pressure
not |ess thahheOCOI[IsspbudlnlgeeBetlhdrhGSer‘pKlw 81 50FQ5(exa(1mlessfutrapadlse(bwm

than 50 psi but _ lower than 150 psi), "150-300" (pressure | ower, t han
150 psi But @ Sydindes drying @GIU)"Q 9)@@@”‘60@ myipr @'@ﬁrﬂﬁ eSYﬁBQmI (ﬁ/\gﬁaf'ﬁﬁnp'@mﬂ psi
but | ower than 600

t he conf i gurSAStEM; ad?ds?tfgoﬁfﬁﬂaﬁ/ @glng( gY)S %?TLJEE‘? (rﬁ‘? bz?r Pn[sﬁse'f:heac{ (g?eq}mhégmq?:jg\?ve
its det a@%ﬁddl %%%%6' R Q‘Be'rZsrgWPt sfie' &t B gr}%}or o ol e“ﬂ@?ﬁn T erin?d

attached at e en ce nuneral Iar

traps used i1PRcBEPT Ade HaMe eNTHANERE the SIel80liOh effadtiyeaf thier BOX BZWiis but
bel ow 300 psi, for exanple, are to be |nspect ed, the check boxes 83b on

the right si markdd Wimé&h,eckfsﬁ)aﬂﬁo and "150- 300" are nmarked. The | eftnost
wi ndow 84 in the Lower rowis for the tinme periods during WhICh traps to
be i nspdé ed and &bal wmd@dv Bavis fossieamepressees im the RIBIIBWheES teans 40 n

(from tni rt cbh TRSRE FEC: N d B petebLrmssele) | MAGRIES 7P plaeit piin e
months to thfh”%lﬁ&&ﬂ/vr@é",tnﬁﬂudlna,? 6P exah 18! “0-50" (pressure not less than 0
psi but less than 50 psi), “50-150" (pressure not lower than 50 psi but
lower than 150 psi), “150-300" (pressure not lower than 150 psi but lower.
15 . than 300), “300-600" (pressure not lower than 300 psi but lower than 600
psi), and “>600" (pressure of 600 psi or higher). Since the configuration
of the window 83, too,. is similar to that of the window 81, its detailed
description is not given, but the same letters are attached at the end of a
reference numeral “83" for similar items. If traps used in a piping
20 system having a steam préssure of from 0 psi but below 300 psi, for
example, are to be inspect.ed, the check boxes 83b on the right side of
“0-50", “50-150" and “150-300" are marked.
The leftmost window 84 in the lower row is for. the time periods
during which traps to be inspected and evaluated have been used. The
25 window 84 may contain displays of, for example, “0-12" (from zero to
twelve months), "1'3-24” (from thirteen months to twenty-four months),
“25-36" (from twenty-five months to thirty-six months), “37-48" (from
thirty-seven months to forty-eight months) and “49-60" (from forty-nine

months to sixty months). If traps which have been used for, for example,



thirty-seven nonths to forty-eight nonths) and "49-60" (fromforty-nine
nonths to sixty nonths). |If traps which have been used for, for exanple, 53
| ess than one year are to be inspected, the check box 84b on the right

side of "0-12" is marked. Since the configuration of the window 84 is the
same as that of the wi ndow 81, no detailed description is given, but the
sanme letters are attached at the end of the reference nuneral "84". 5 The
central window 85 in the lower rowis fodb3priority or inportance of traps

L _ ne ¢ T é _ f
(oot 1 mopeikee thah o et eI Sbe, MapRoRYE. tOEnEKR T 840 Hh ROAAR
(Auxiliary),sig8dof Anqihes” ma RPAr t @hcOthe d':éhﬁ;@dﬁa‘ﬁron bPthe O mMBIVE)B4 FPr

i nspecting the nost inportant traps, relatively inportant 10 traps and

general traphe $dmechetkabokehe 8hihdow Bhe noi déttaileiddgedriptidv lismovémnbit
"Important” and "Ceneral" are marked. Since the configuration of the

di spl ay wi ndbe sBnée delders aer attachediat dhe end ofi theorefengncenpumera ‘ddscri pti on
about it is made, _but the sane Ieéters are attache e end of  the

to .t
referenc® nunmeral Thementrad Window ghdpdhe |9\Wﬁ669\)"’8§dfpﬁ PrQ&ItY RASMRBLANCE £ or
selecting tragp, types., The w ndow 8 contain 44 s of I | e,
"BUCKET"  ( o Lars: $?5eb‘? r'é‘ﬁ?)e,cpe'%l s%‘ ”t% s‘@'ﬂtd%e 8?’1* aﬁ@?@yh exafipte?
(float-type dyf: T H ) (-hﬂ% at i i E@;& N
(tenperatur eﬂqdlﬁ?g{%a&te Erﬁl;%st) .I orr@ﬁzbecﬁ]%jﬁgﬁ% e@gﬁ%‘{ﬂg' tant),
bucket - type ‘TGémﬁ'al"d"‘%th’Y(mlxﬁlﬁmz, and tATRItRest fik poréslitushigblre winedps fot he
check boxes 86b in front of "BUCKET", "Dl SC' and "THERMO' are marked as
shown. Howevexample)t heFad Insptecéingdthex avgsit émpoirtare traps,chedakivelyoimportahtr ap
Type" is not marked, traps of any types are subjected to selectiogn. The
confi gui&ti dfaps amé gereralytr@psdoliesshiesksbarear 86b PRathesright sidewphdow

O e g oBREAUL e ARl 4 a5 B
configuration of the display window 85 is similar to that of the window 81,
no more description about it is made, but the same letters are attached to
the end of the reference numeral “85".

15 The rightmost window 86 in the lower row is for selecting trap
types. The window 86 may contain displays of, for example, “BUCKET"
(bucket-type traps), “DISC" (disc-type traps), “FLOAT" (float-type traps),
“THERMO” (thermostatic traps), and “TEMP. ADJ."
(temperature-adjustable traps). For inspecting and evaluating

20 bucket-type traps, disc-type traps and thermostatic-adjustable traps, the
check boxes 86b in front of “BUCKET", “DISC" and *‘THERMO" are
marked as shown. However, in the illustrated example, since the check
box for “Trap Type” is not marked, traps of any types are subjected to
selection. The configuration of the display window 86 is similar to that

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

After selecting desired items in the re_spective windows 81-86, a

button 87 identified as “Select” disposed on the right-hand side edge of



After selecting desired itens in the respective wi ndows 81-86, a ‘button 87
identified as "Sel ect"” disposed on the right-hand side edge of 54 the
screen is pressed by noving the cursor 23a to the box 87 and clicking the
| eft button on the nouse. Then, the CPU 21 searches the detailed data of
traps including those shown in FIGURE 13 for those data which neet all of
the itens set in the respective windows 81-86. For 5 exanple, when the

"sel ect" button 87 is pressed with the séting of items as shown in Fl GURE

27, (e CPU gk SRAEENTS [Add Ry WIS NRN 4%l Tad 1B BiEWAR 8P Ung 2

used I n cylinde y|ng ng, and processi ng

pi pi ng syst eéTFck‘M? thhl%ftsbﬁ%hpéﬁstﬁ@rﬁ%oh@ére'TherPeﬂHHJCFEUI 0210%er<9th$' tHIt
| ower than 300 ps have been used for twelve 10 nonths or |less, and are

classified a@eténﬂedtdatrapartraps includéh@tthosd ¥hoivmpior E G REot 3 for th osg gatalf a
button 88 identified as "Cancel" below the "Select” button 87 is pressed
i nstead of twhichSeleadt all mft then it®ms sieé icPbe21esprBiehwiadewba§1-86. t her

pi cture of FlI GURE 27. ut 9 |l abel ed as " ne" i sposed 15 bel ow
the "Cancel "©AMPEn %@enéh%Pésﬁ%ﬁ %attpntﬁe'%@m ﬂ‘eanséﬁ”lﬂ ehitedso
that all the ch t but t

bel ow t he ' 8%1%‘?50 @%ﬂﬁs?ﬁr@& gEl’pglf etagéﬁéﬁz@a{rg&e\gﬁlglf % l?%efﬁﬁ)n 83b,
84b, 85b an 6 e h

conpl et ed, ?[t?% %gfw% %{g%stee? Itrtbﬂclil?(g%r g@’ ﬁ'%ptg%gtgl méjﬁt Iéinoq atmgshown
in FI GURE 28jpiny SandOIprclé@mQCbHﬁ@? é%%‘?eh%amt'hutﬁ@rﬁe&maprésmheaﬁ\er@QOOI
of - the traps to be i nspected, and the area nunbers of the areas sel ected
(the area nheibgrzé@Odt highehbut llowst thapBEHX aspl kave \/dmemhuaeé foedwehezl
for, usi ng t he di spl ay of FIGURE 27. The picture of FIGURE is used to
25 det erlfi neMpRthor elerless, | aRGeare oplassifiat 3wl dBesld Imp@aéantTherptaétV@he

I ncl udes two. di SE @y wi,ndaws 91 and 92 arranged horizontally adjacent to
each ot her. WK p%ﬂé@@ﬁ@ht nunbers 91a

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

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

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

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

25 determine the order of inspection of the selected traps.

The picture includes two display windows 91 and 92 arranged
horizontally adjacent to each other. The trap management numbers 91a
of the traps found are displayed in the window 91. The trap numbers

are arranged downward in an increasing order with the smallest number



of the traps found are displayed in the window 91. The trap nunbers are
arranged downward in an increasing order with the smallest nunber 55 being
di sposed uppernost. On the left side of each trap nunber, the area nunber
91b of the area in which that trap is disposed is displayed. Furthernore,
on the left side of that area nunber, an icon 91c having a shape
representing the type of that trap is displayed. The display in the 5

wi ndow 91 can be scrolled, using arrow bdtons 91d and 91e and a scrol

Fraure 27 iRl B BRr BEP e Ao flepelh i €1 H0R .81 BEBY FanchoiBeL in
"00005"  firgleg ﬁ&ﬁb%wsm{) 8ggﬁeia§ﬁngewhm\ tha 864 W8p6se®1d dsplabhed! ef t

side of 10 the nunber "0 the nouse button iIs clicked. 1t causes
t he reversalF@ithéheord sph akiedeftt bitleaobahatuatbes nuimberhianhicome 9¢arhdvingy d hat
the trap having a trap nunber of "00005" has been selected. Then, the
cursor 23a ishame eepreseotingethepypenisthadieais dispiayed. arlihevdisptayinstios- 96
di spl ayed in the space between the w ndows 9% and ciS 92,§\ d tHe buttgn
93, whi clh i swhidoseRdcan gt seipded; ¥spdarey Brttens kiandst iRy anded s6lRlE, as

shown i n Fl GJRE . .This.causes the trapg nunp " 05" .t j at.ed
area nunber %ﬁzﬁ Al tsﬁ@ﬂéésrgep%%ﬁsi 58?,8&‘%&5)4”agge@”}droo\'ﬂﬁﬂgﬁﬁ@ﬂE"?
w ndow 91 tOFltér}gREi @ﬁt wi ndow 92. At the sanme tine, in the w ndow 91,

| arger trap nunbers 9l1la which have been di splayed 20 bel ow t he noved trap

nunber " 00005", arfdittiéledersi@ﬁmiir%;%tt&h@araﬁfﬁmmn%%lha neumbensf900006e
shifted upward, as indicated by an arrow 51h in | GURE 29. The indication
"Sel ect ed Trfiyst, ihe aluoser 2Be isimdoed 92 thedareat eembieh 1t be thentedt site of aps
selected is one. 25 The sane processing is reﬁeat ed for all the remaining

traps i A0 hethewnvathero10000 heariddheeMasis@ePUBON s SHEKEBN, Witiausesethif t s
itpag displ Dreversal gfrﬁ)tluiafcjigglaiynoﬂr%%%egoﬁur{\ eF,ht()ay WHiBh %o BA%N G\7 thabe
the trap having a trap number of “00005" has been selected.

Then, the cursor 23a is moved onto the uppermost one 93 of four
arrow buttons 93-96 displayed in the spacé between the windows 91 and

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

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

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

25 The same processing is repeated for all the remaining traps in the
window 91 in the desired order of inspection, which resuits in a display
as exemplified in FIGURE 30. In the display window 92, the trap
numbers 91a, their area numbers 91b and their icons 91c are displayed,

being arranged vertically downward in the selected order. The number



nunbers 9l1a, their area nunbers 91b and their icons 91c are displ ayed,
bei ng arranged vertically dowward in the selected order. The nunber 56 of
selected traps, e.g. "18", is displayed as "Selected Traps 18". The w ndow
91 is now enpty. Wien the nunber of trap nunbers 91a, area nunbers 91b and

i cons 91c which have been noved into the display w ndow 92 becones 5. so

| arge that all of them cannot be displayed in the screen, buttons 92a and
92b with upward and downward arrows and @bscrol| box 92c are automatically

di spl ayed at ¢ t t I4Nn E 3 y
the arrow bl ft gglsec &] tr%%ggﬁgj ! t\ﬁléertggwcﬁ%’%dbgi ?wetdhgr#s?g:gay granéBbe
scrol | ed UpV‘@FnQJoW gqiqgvrhwgmp@ﬁ the other hand, 10 when it is no |onger

necessary to scroll the display in the window 91, the arrow buttons 91d

and 9le and the sWtdn thexn@hbeausforrdp caimbyerdi Sdppeaea humbersed e ramh.
Al t hough not shown in detail in FIGURE 30, if it is desired to change the
order of arrigagen®he wifich Heave @penum@&ﬁd nantth@ fispiryvwardow182 thecomes or

23a is vedt t he are er 91b f f the ap to
o movedd. Trh jataseh dlr 41l B 6M GANDAL DRoAGEIANER T ERECrean; BHPES SEE0

t he di spl ay of t nunbe Af It h d
and down\/vard:‘"z)‘ii é’ﬂ?@rl*%‘%?%ta[% gowtvger”g gglov\gs a&ﬁe@sgﬁ%lmc’ghgggp& t he
selected tr ; t cb)yvn I hi s
vay. the or dHCRRREIRCHIBHRE Ao RqRE oOpY S i b o e o it o
of the sel eckgZlUREaRE. CaBY lbiee clrpoaslittortP026eamy io2® any the gdrelitb@p92ecn the
w ndow 92, the cursor 23a is noved to the area nunber in front of the trap
nunber of thidet degplayp den beesorcied 'I]Ipwa,rdtd)ledbwmtwabdtto@noihet otherobaedi s

clicked, which causes 25 the reversal of the display of the area nunber.
After tH& , Whenotis om lgmgﬁnnrecsssemmﬁarqﬂt%ﬂ&plaw@vth@ﬁm.mdom gﬂu Heed in

Lgﬁagre(;gnfe%fer;ﬁ@rt@@ons Qq% and %31 eandd ?I%e scr eéij aur}oma Ica I?/ dlsappear
from the screen. '

Although not shown in detail in FIGURE 30, if it is desired to

change the order of arrangement of the trap numbers in the window 92,

15 the cursor 23a is moved to the area number 91b for the trap number 91a

of the trap to be moved. Then, the left button on the mouse is clicked,

which reverses the display of the area number 91b. After that either

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

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

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

For removing any of the traps in the window 92, the cursor 23a is

moved to the area number in front of the trap number of the trap to be

removed. Then, the left button on the mouse is clicked, which causes

25 the reversal of the display of the area number. After that, the button 94

with a leftward oriented arrow on it displayed in the area between the

windows 91 and 92 is pressed. This causes the management number 91

of the trap to be removed from the list in the window 92, its area number

91b and its icon 91c are moved back into the display window 91. Thus,



of the trap to be renoved fromthe list in the wndow 92, its area nunber
91b and its icon 91c are noved back into the display wi ndow 91. Thus, 57
the selection of the desired trap is cancelled. If the nessages displ ayed
in the window 91 should be noved into the display window 92 all at once,
~rather than one by one, a button 95 wth two rightward oriented arrows

di splayed in the area between the 5 windows 91 and 92 is pressed, which
causes all the displays in the w ndow 91540 be noved into the w ndow 92 at

once. If it t\n&nggﬁcgﬁﬂac}fmte &é‘ﬁréﬁ ﬁgb%fﬁ%ﬂ%eygﬂ- w ndow 92 be renoved to

t he di spl ay at~ once, u Wth two leftward oriented

arrows is pressed|f fifb W@%ég@% ﬂi%pi’é)félf‘i}i Pe QiinHBE 91 ahpul@ tRemdieretsd
has been conpleted, a button 99 wth a display of "Save" displayed in the

right side fio digplagfwintdewid2dalv &2onhee pratheedhaasoséidynone, F BUREBN395
Then, the CPU 21 operates to save or store the result of the
re- arr angemewithi two heghinaidy ozientewhearebyst Hispdayrst iof thenapeat belyvadie the

traps by the inspectjon and evaluation systeml1l is determned. If a utton.
90 wi th “Eanbldows é)fe% 07 rist BERP SO, ¢ WBI tc@aﬁegg,aﬁtm@ &Rplays %‘té&% t he

i nspection o erm I W th t shown in FI GURES 27
and 28, a bu&vﬁ’rﬁo@% {ﬂnbﬁ?é\%\%}jnm\%éﬁ?d’ﬂﬁggw@%?@ﬁgvm in FIGURE 27 nmay be
pressed to sel ect Oid HeBirage a tiakl . t )
desired ones can l%fe:Izt !ss(el gg{rgg ?fragrr%}lfhg‘r%pq% ﬂgtﬁheﬁg} sp gyz S oﬁméﬁlt&RE
28. The oper gid displhy twigdoo21alpht theeManBIRORE6 Wt B Zeft@ardl@rintede
the order of trap inspection can be expressed in the formof the flow
chart shown arromMisAsREe3%ed25 First, various conditions for searching for
traps to be selected are determned in the manner described with reference

to FI GURED 27 (st epVher)thetHenarrangingsd@fetie thaps de & iiRspREedehasobafiRe

the CPU 21 completed, a button 99 with a display of “Save” displayed in the right

side portion of the window 92 .is pressed, as shown in FIGURE 30.
Then, the CPU 21 operates to save or store the result of the
re-arrangement in the memory 24, whereby the order of inspecting the
15 traps by the inspection and evaluation system 1 is determined. |If a
button 90 with “Cancel” is pressed instead of the button 99, the CPU 21
stops the inspection order determination.
With the arrangement shown in FIGURES 27 and 28, a button 80
with an indication of “All" shown in FIGURE 27 may be pressed to select
20 (i.e. search) all the detailed data. After that, desired ones can be
selected from them, using the display shown in FIGURE 28.
The operation of the CPU 21 of the management system 2 to
determine the order of trap inspection can be expressed in the form of
the flow chart shown in FIGURE 31.
25 First, various conditions for searching for traps to be selected are
det.ermined in the manner described with reference to FIGURE 27 (Step
S2). Then, the “Select” button 87 is pressed to make the CPU 21
search detailed data of traps out of the data stored in the memory 24

according to the determined conditions (Step S4). The search may be



search detailed data of traps out of the data stored in the nenory 24
according to the determned conditions (Step S4). The search nay be 58
executed in accordance with a flow chart shown in FI GURES 32A and 32B, for
exanpl e. Upon recognition of the pressing of the "Select” button 87 in Step
S200, the CPU 21 extracts the detailed data of all the traps (Step S202). 5
Next, the CPU 21 checks if the check box 81d in front of the nessage
"Area" in FIGURE 27 is marked with a ched® mark (Step S204). |f the box

80d is marke ' h | S U X r t

detail ed dat gXéo Utgpl Fnt %g@?fﬁﬂce’e%t}gg Q8"¢§hgﬁeéﬁéﬁ@zw ?ﬁ\gﬁc@%g 3)?2;‘10 udi ng
the marked aggp fydainpl. di splayed in the area selection 10 w ndow 81
(Step S206). The extracted data are now to be searched in the follow ng
step. If it is folUmpdnt fedognitor dcthebpresdimy fobrthe ArSzdect’sbutben 8TaimkStefi . e.
the answer is NO, the CPU 21 skips Step S206 to Step S208. In Step S208,
the CPU 21 chaeRsthe CPhb2d mxdraaipihezetaited datka 0A|§H|tih@attrab$r(3tae@o$805he box

Ves " o 31 LR, L Sl e i old kLl g
" “ oo =P . !

Sonl i cation (WesduE saraht PFI BLURE 7 s BRre BRI 3 cREC drR (ERES ¥204), "

S208 that th ﬁlfée%ég?ﬂz%zgﬁr%dZg.te;gtm%;éﬁﬁhéPri‘é' vésmmenepveﬁmwx@azct%bﬁ

answer is NO), the | ps 10 to Step 212. In Step S212, the

CPU 21 checkfronf thdelethted duta 884|lf e tr'é?lseeﬁtmaefdehD\&tept@ﬂ@Z,tt‘rEe ldaxa 83
in FIGURE 27 is marked. If it is (i.e. if the answer is YES), the CPU 21
extracts fromcidingatke fmankest egres2nandser(s) wheplaged frr dhe stemp sstegtion he

mar ked 119 { PEIIGAT ESmaoRess. ThroRA e, GOk 030 e dp GO BERONGL 1
extract ed Ola%hae if(ﬁIonvﬂ\ﬁvgSslil?ajp(.aCtIftif)is found that the check box 81d for “Area” is not
marked (i.e. the answer is NO), the CPU 21 skips Step S206 to Step
$208.
In Step S$208, the CPU 21 checks if the check box 82d for
15  “Application” above the box 82 in FIGURE 27 is marked with a check. If
it is, i.e. if the answer is YES, the CPU 21 extracts from the data from
Step S206 or the data from Step S204, the data of traps of which the
application(s) is marked in the application window 82 are extracted (Step
$210). If it is found in Step S208 that the check box 82d for
20 “Application” is not marked (i.e. the answer is NO), the CPU 21 skips
Step S210 to Step 212.
In Step S$212, the CPU 21 checks if the check box 83d for
“Pressure” shown above the box 83 in FIGURE 27 is marked. |fitis (i.e.
if the answer is YES), the CPU 21 extracts from the data from Step S210
25 or the data from Step S208, the data of traps which are used in piping
systems having a steam pressure(s) marked in the pressure window 83
shown in FIGURE 27 (Step S214). The extracted data is now subject to
the processing in Step S216. |If the check box 83d is not marked, the
CPU 21 skips Step S214 to Step S216.



the processing in Step S216. If the check box 83d is not marked, the CPU
21 skips Step S21.4 to Step S216. 59 In Step S216, the CPU 21 checks if

t he. check box 84d for "Month of 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, fromthe data from Step S214 or the data from Step
S212, the data of 5 traps which have been used for tinme periods marked in
the window 84 (Step S218). If the check ox 84d is not nmarked (i.e. the

answer is NO, tpﬁ h’ %1@(‘%;%@?&?@1% €ﬂ§|f5§h%°c§889bo'x”8§a?8r Sigftn t he

CPU 21 checks if riori ed above the

W ndow 85 I nofUSERE e the Wik@ew 84 in mGtUT@EbPngWaﬂk%dnﬁrtheﬂ chiecR: iff the
answer to the question in Step S220 is YES, the CPU 21 extracts, fromthe

data from Stée 531884 is meardkeda(ife.oihthst aps\eailts WHSR), dheaCeU Qﬂa@straml ng
priority marked in the w ndow 85 éSte S222). 1f, on the other hand, the
check box 85ttoms thetdatariem Step.S214 qrhmeadgmrfrqm Stop SHe, dbe d&tap@f St ep
S222 to Step, S224. 1 n Step S224, the, CPU 21 checks, if the chec 86d
for "Tr a§‘> T{fpes whgc§| h?éa 3iseidelol HiRPBEODA PeBRE 1975165% QU

a check mar | f bo d tlon
in Step 5224@t§p\/%g§'§?)-t 9\ %%LP'E%C@P?%@S ot iarked (2 ‘fﬁééﬂ%ﬁ{t%gﬁg

the data fro i fiat the trap type(s) rrarked in 20
t he wi ndow 8@%?&%%%58;'%@@1?#8 %@@sggbgnds the data searching step
S4 (FIGURE 31). OmtBeeptder0hand, OFUI R1i shéokwdifi theSteedi2dbx 3%t fohe
check box 86d is not marked (| e. the answer is NO, the CPU 21 skips Step
S226 and end®Pribwtys edisphd et sabepestche Windowt 8& iGPEI GURE 2| sy snarkedr ediil t

of the search made in Step in the formas shown in Fl GURE 2? (iStep
s6). Thellat Bredbgayi &hkis maweddeet n&the@;ﬂsmﬁégéﬂ@nﬂwiﬁmm dep S igr ea

numbers 91b gg%i Ahhecbﬁoff extract?, i HB5t o STl EF bFthe'Fata MRS

been extract
| Step S216, the data of traps having priority marked in the window 85

(Step S222). If, on the other hand, the check box 85d is not marked (i.e.
if the answer is NO), the CPU skips Step S222 to Step S224.

15 ~ In Step S224, the CPU 21 checks if 'the check box 86d for “Trap
Type" displayed above the window 86 in FIGURE 27 is marked with a
check mark. If the box 86d is marked (i.e. if the answer to the question
in Step S224 is YES), the CPU 21 extracts, from the data from Step 5222
or the data from Step 220, the data of traps of the trap type'(s) marked in

20 the window 86 (Step S226). Then, the CPU 21 ends the data searching
step S4 (FIGURE 31). On the other hand, if it is found in Step S224
that the check box 86d is not marked (i.e. the answer is NO), the CPU 21
skips Step S226 and ends the searching step S4.

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

25 S4 in the form as shown in FIGURE 28 (Step S6). The data displayed
include the trap management numbers 91a, the area numbers 91b and
the icons 91c of the traps of which detailed data have been extracted in
accordance with flow chart shown in FIGURES 32A and 32B. The

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



accordance with flow chart shown in FI GURES 32A and 32B. The extracted
data are re-arranged in the nmanner as described wth reference 60 to

FI GURES 28 and 30 (Step S8), and the re-arranged data are stored in the
menory 24 (Step S10) to end the managenent program based on the flow chart
of FIGURE 31. According to the present invention, the trap inspection order
5 determned in the above-described manner in the nmanagenent system 2 can
be transferred to the inspection and evalfflati on system 1 and checked on

the system 1 ifd Calgl fol h r [ ct) [ i ned
in the mana eﬁgﬁpb&g?«g%ﬁd %tohgétﬁéngggn%ﬁq t@%??ﬁrﬂrgﬁgg& gﬁ%%e%ﬁgﬁbf%ﬂﬁe
10 i nspectio | piat ' GRE 1.
Then, the i nfsh[i?:ﬁnﬁ%@a%g (g\?g‘f %‘ﬁ)g? %@Q%i&%}hﬁafifi@ﬁﬁ} tp?%%?gﬂygrswr@cei Vi ng
data from t hfowedBgEoEMIGENRE &M 2 in a manner not described in detail.
After that, data is transferred fromthe nanagenent system?2 to the

i nspection and evalceatdiog $¢sthen preseady, inveationaptheisiiapt iingpediosr deder s
stored in the nmeno 16 of the inspection and evaluation system 1..

ry 1 The
stored data @etarfiped iBbet abovendgseriPREI ABNEE N dA8tMERAJEMENT S¥ehefedrent
nunbers, the area nunbers and,the trap nmpdel names. After the .trap
I nspection oF@I'ér%Psltj‘[e}nélflgrfr@Bré% ﬁbe t'ﬂépf"ﬁg%c?f‘ n eé(ﬁ&’até%l %ﬁtﬁ% gyg?%m 1,
t he engagene | [ rated fromthe 20 inspection and eval uation
system 1 by ?@%-%ﬁgmtﬁ% Si/gg‘?qﬁq& After that, the inspection and eval uation

of traps are initisee#ivdIlyn afér tRePeapi idBpedndn eydicials drtémsined i tié GURE
33 shows a flow chart of t'he operation of the CPU 13 of the inspection and

eval uati on symnagementheysteayrZamhehovanageiré@UBKSted B3si sosnasted fon thée
control _ﬁ{]og_ram 'im?iginonn 163 ai| n tti he menory 16 of the i’_nspescht i oniancil £
eval uatitth sinspestionagnpevaluatiamesysta robyghegeable & pstshawe ichlGLR
di splays, On1.theTt(11(=iJnS,p|tt?é/ iln?s’pe% lon2and g\r)gluation system 1 is conditioned for
receiving data from the management system 2 in a manner not described
in detail. ~After that, data is transferred from the management system 2
to the inspection and evaluation system 1. Now, {he trap inspection
15 order is stored in the memory 16 of the inspection and evaluation system
1., The stored data of trap inspection order include at least the trap
management numbers, the area numbers and the trap model names.
After the trap inspection order is transferred to the inspection and
evaluation system 1, the engagement system 2 is separated from the |
20 inspection and evaluation system 1 by removing the cable 3. After that,
| the inspection and evaluation of traps are initiated with the inspection
and evaluation system 1.
FIGURE 33 shows a flow chart of the operation of the CPU 13 of
the inspection and evaluation system 1. The program shown in FIGURE
25 33 is stored in the control program region 163 in the memory 16 of the
‘inspection and evaluation system 1 as part of the control program.
First, the CPU 13 displays, on the display 17, the area and
management numbers of the first one of the traps transmitted in the order

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



managenent nunbers of the first one of the traps transmtted in the order
determ ned in the managenent system 2, in the formas shown in 61 FIGURE 5
(Step S302). Specifically, letters "NO " followed by the area nunber 171
and the trap managenent nunber 172 with a hyphen disposed between the
nunbers 171 and 172, are displayed in the upper row. In the |ower row of
the display, letters "MODEL" and the trap 5 nodel nane 173 are displ ayed.
The CPU 13 calls the correlation data D fidr the displayed trap nodel nane

o T AR ARy e O
(not. shown) hmBec] 13peanacing Otidheratagainbet fyinber 1972 ﬂﬁﬂ?cé'ﬁ'

eval uation (St n case o ovvn in FlIGURE 5, iﬂQhe trap

to be i nSpeC@@@oﬁeHStsetme@ftrfe moetersah® ahlﬂL‘l72ha$e alisprayadeimetite nppoer
"00005" and is used in an area having an area nunber "001". Wether or not

the inspectimw.andn ethel laweorrosd odl the Hspragpdetiees “WODEL"shed the drarked
(Step S308). If the answer to.the questlon made in Step S308 is NO, which
means thdt tWedel ﬂ@%&?%@ﬁeﬂ'%ﬁa% be inspected, the CPU 13 displays the

nb 171 t 172 f th
area munber 171 Uhe LhAP FRISHETRI AISfan A ISR AR 0 e
Th the CP T t
$304 t hr oughmSHEh B "F3 ?a@h: eei‘*%md%‘?a KL ﬁﬁﬁ?%g?*e%{ﬁxsﬁgﬂps 43P
i nspect ed anvh@ferahhlaip@iatd/r\hﬂ@e%ltlheoérotbfee1 Sa@lawétemetémécél@\f@h@msirrytggect ed

and evaluated, 1i.e. if the answer to the question in Step S308 is , the
CPU 13 di splrwsfuatnmaq(ao( nshowhpwo) berdinspeicted t Hat tiaelebyhenitrapes thewve
been 25 |nspect ed and eval uated, on the display 17 (Step S312). Then, the
oper ati dif i | inspectioacantheralgationaSteads306s diseasead thBxampRlecHianhin t o

the inventi OEIGBﬂlEy d?r?é r'u?adp ?on%e inspected first is of a model name “JKL", has a

management number “00005" and is used in an area having an area
number “001".
Whether or not the inspection and evaluation of all the traps are
15 - finished is checked (Step S308). If-the answer to the question made in
Step S308 is NO, which means that there is another trap to be inspected,
the CPU 13 displays the area number 171, the .trapjmanagement number
172 and the model name of the trap to be inspected and evaluated next,
on the display 17 (Step S310). Then, the CPU 13 returns to Step S304.
20 The processing provided in Step S304 through Step S308 is repeated
until all of the selected traps are inspected and evaluated.
When all of the selected traps have been inspected and evaluated,
i.e. if the answer to the question in Step S308 is YES, the CPU 13
displays a message (not shown) indicating that all the traps have been
25 inspected and evaluated, on the display 17 (Step S312). Then, the
operation illustrated in FIGURE 33 ends. |
As described above, according to the invention, only desired ones
of a number of traps used in a plant can be selected and arranged in a

desired order for inspection. Thus, efficient inspection and evaluation



of a nunmber of traps used in a plant can be selected and arranged in a
desired order for inspection. Thus, efficient inspection and eval uation 62
of traps can be realized. In the inspection and eval uati on system 1, each
time atrap is inspected and eval uated, the area nunber 171, the trap
managenent nunber 172 and the nodel nane 173 of the next trap to be

I nspected are 5 displayed on the display 17. Thus, the operator can easily
know whi ch trap should be inspected next62 At the sane tine, the

correlation 0 .displayed trap is automatically set for use in
I nspecting aﬁg{r% 9 a‘b ??trﬁggltlﬂéaf' trap. In other words, there is no need for

the operator to 1{gk@eailysfRe®nelandt eRald@iorcalsidid | hedcpatiniet trap is
correlation data D. 10 In the above, six condifions have been described as

bases for s@mpetied dd dvadpstedo the ianspectmber They, the trbp maeagemendr
the application or use of traps, the steampressure, the time period traps
have been usBdmbetiel 72 podithe ropdehpameahtcd odftherngd trapdotheapnsneséed apat

the conditions need not be |[imted to_those di scussed above., For 15 .
exanpl e, éa tab%”?r%FEIonnH}?e,d'sd’T%ﬂ&f-acﬂ]#‘ér ?h%l qp@\g@isor(q:@ GRSy inaphivich

(1a0s are O gageefuBLORRLAISE BT YR olo ey BLEIRR YU
L LTt o 98! g o BELRa Ay U WS M BaSBNGEd

condi tions, BuélualtidgPthadrtedp.mayn ehér wandsdthiede isery 6ed dor tad apefatior aps
whi ch neet at | east one of the set conditions. In the described exanpl e,

t he order of take angispdcial speps fobeallingdheceqdired aorealgtidnrdatad).l y, but the
re- arran1gqe)rrent of data may be _done gutomatically on the basis of, for

exanpl e, Thosi ti ondn ¥e& aboyRsHiiy cendilieny haee thegy desceibemh asnbepesroral.

o XA o SRRl e anS [T R Py 48 BREUAE R thEe
application or use of traps, the steam pressure, the time period traps
have been used, the priority or importance of traps, and trap types. But
the conditions need not be limited to those discussed above. For

15 example, a trap model name, a manufacturer, a level (height) at which

traps are disposed, an operating condition of the piping system including
traps (e.g. whether the piping system is continuously operated or
intermittently operated) etc. may be used as the bases.

Although the described program is to search for data of traps

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

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

25 among the traps as shoWn in FIGURE 21. For example, traps may be
arranged automatically in accordance with the distance from the entrance
to a particular plant. |

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

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



In the above-descri bed exanple, the trap to be inspected is displayed on
the display 17, but it nay be output in the formof sound. 63 For exanple,
the trap to be inspected may be announced through a | oudspeaker di sposed
in association with the inspection and evaluation system1l. The CPU 13 and
21 of the inspection and evaluation system1 and 5 the nmanagenent system 2
have been described to operate in the nanners as represented by the fl ow
charts shown in FIGURES 33 and 31, respdstively. However, they can be

operaLed 0 oLl AT b et SRR hAS ke, oMo 8R! MleEh 4",

t he described ex _ ih thé’interior o
determ ned | atdrs?‘étakErWsﬁ@éé%?tih%s‘d&‘i‘at‘i@rmﬂ'tl@tt%eir@fpe‘bhﬁnsaﬁﬂ%Iu@fioﬁhe

housi ng of t rap. However, iIf the exact steam pressure in the trap can
be known, itsystgnbé. manually input through the data entry section or keys
18. The use of exact steam pressures can provide nore exact trap
eval uation than udihegCPhdil 3etd ¥ 10wt Hiend pscbam prdeyatuationsysign Heand f
hi gh exactness is not required in gv%l uation,: o&y . heasurenents of

g ¥p

vi brati oms nHie pBan3eamentesustem i Aghavapdesn bedndor woesateurn dhe

t | k . Th i ti d ib t
for o en Ko i haf s Tarn ko ¢ MeTob, W 12 RRCHs G BEEICHRES D e o™
20 i ti | | i 1 0t i
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systens for tHEpaklk et RVEE Wdthingdand managi ng ot her devices, such as
val ves and rotary machi nes. The nanagenent system 2 need not be a personal

conputer, but it |23heagedwimethexampiedthe siedmdpoetsade sipstheemintEhiongdf ahe
i nspection and eval uation system 1l and the _nanagenent system 2 have been
descri bl astnagi sgdekgsarined indiseety 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.
15  Further, if high exactness. is not required in evaluation, only
measurements of vibrations may be used in evaluating traps or
computing the amount of steam leakage.
The present invention has been described by means of systems for
inspecting and evaluating and managing steam traps,- but the present
20 invention may be equally applied to systems for other traps, such as air
traps and gas traps. Further, the present invention may be applied to
systems for inspecting and evaluating and managing other devices, such
as valves and rotary machines.
The management system 2 need not be a personal computer, but it
25 may be constructed as a dedicated system.
Though the inspection and evaluation system 1 and the
management system 2 have been described as being separate systems,

but they may be integrated in a single system.



but they may be integrated in a single system 64 EQU PVENT | NSPECTI ON AND
EVALUATI ON SYSTEM EQUI PMENT MANAGEMENT SYSTEM AND COVPUTER- READABLE
RECORD MEDI UM W TH EQUI PMENT MANAGEMENT PROGRAM STORED THEREI N 5 CLAI M5
What is Clainmed is: 10 1. An equi pnment managenent system conprising: a
classifying section for classifying a predeterm ned nunber of types of

eval uation results obtained by . inspecting and eval uating individual ones

of plural devices forning equipment into & plurality of grades including

et o ool oo QUAPMERTANSFE TONARO R RIUATIONEPITENE,

classified evaluation results uter-readablé record ne

whi ch an equi pment  nmanageY@IMM PRI ANAGE MENT G5 TE e ANDI prent
managenent program being executed for operating a conputer to performa

classification 20COMBETER-REARBABEE RECURBWAE DAL MoW I &l B POLE MT ned by
i nspecting and evaluating individual devices form ngﬁegéiﬁﬁ\lrrent into a

plurality of grades inMANAGEMENStPRAGRAMRHOREL an anal yzi ng

sequence for analyzing the evaluation results as classified in accordance
with thevY classification sequence. 25 3. An equi pnent nmanagenent system
conprising: a detailed data storage segﬂwq&ér1MMich detailed data of a
plurality of devices form ng equipnmen tored, the data being sorted
on the basis of at |east one predeterm ned basic itemcomon to all the 65
devi ces;

What is Claimed is:

10 1.  An equipment management system, comprising:

a classifying section for classifying a predetermined number of
types of evaluation results obtained by inspecting and evaluating
individual ones of plural devices forming equipment into a plurality of
grades including first and second grades; and

15 an analyzing section analyzing the classified evaluation results.

2. A computer-readable record medium in which an equipment
management program is recorded, the equipment management program
being executed for operating a computer to perform a classification
20 sequence for classifying evaluation results obtained by inspecting and
evaluating individual devices forming equipment into a plurality of grades
including first and second grades, and an analyzing sequence for
analyzing the evaluation results as classified in accordance with the
classification sequence.
25
3.  An equipment management system comprising:
a detailed data storage section in which detailed data of a plurality
of devices forming equipment are stored, the data being sorted on the

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



an item addi ng section through which any desired additional item comon to
all the devices for nmanagi ng the devices can be added to the detailed data
storage section; 5 a data entry section for adding data relating to the
added itemof the devices; and a nanagenent data processing section
processing the detailed data and added data which are stored in the
detail ed data storage section. 10 4. An, equi pment nmanagenent system for
managi ng equi pnent -including a plurality9f devices formng equi pnent,
conprising:_& ﬁgégjnal apparatus including a termnal nenory section, a
managenent i ® tting section setting, in the termnal nenory section, a

desi red Wﬁnage”e?h itéﬁ\”‘a%ﬂ?%ebﬂohh&r%%ﬁ\?ﬁicha adgt éegifﬂéﬂ Yac?@i@ibin‘éﬂ iflfm f or

entering data relating to e set manage Itens, and a data

transmttingcémaidroto tallathendévices fohenalmagingnther ¢elvites ddrebeespdad tv¢he
managenent itens; and a managenment apparatus including a main nmenory in
whi ch det ai | detaile¢dt datafstohege espkeen; ve devices are stored, the detailed

data being sorted 20 on the basis of at |east one, basjic, managenent item
common t@ all thd d@ala ealry ée@té‘?’éfPé@&a(i\}Wld?%técquéﬂnge@emﬁ r?d]gd(féjtﬁem of
transmtted rogn.he ,dat& transmtting section of the term nal apparatus,
an addi ng se § ﬂV'PﬁFoaa whi ch the data and correspondi ng nmanagenent item

recei ved by the of gaghyERnt th PoBESsiAgNddiRifbldcedstifiht Uetife e

menory section, a manage a“processing sectYon processing the

added data agflg@gdded ddta weidhnaresstoré®in angl debsilatbtiatd sthrdgeaegtioned in the
mai n menory section. 5. A conputer-readable record nmedi um havi ng recorded

therein an 66 equi prent managenent program which is executed by a conputer
to nmanage devices form ng equi pnment, the equi pment nmanagi ng progr.am
causi ng tthe #onpétner efoipsmeriut ranagement system for managing edquipment

including a plurality of devices forming equipment, comprising:
a terminal apparatus including a terminal memory section, a
management item setting section setting, in the terminal memory section,
a desired management item common to the devices, a data entry section
15 for entering data relating to the set management items, and a data
transmitting section transmitting the data entered for the respective

management items; and

é management apparatus including a main memory in which detailed
data of the respective devices are stored, the detailed data being sorted
20 on the basis of at least one basic management item common to all the
.devices, a data receiving section receiving data transmitted from the data
tra.nsmitting section of the terminal apparatus, an adding section through
“which the data and corresponding management item received by the
receiving section are additionally stored in the main memory section, and
25 a management data processing section processing the added data added
by the adding section and the detailed data stored in the main memory

section.

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



a managenent item addi ng sequence for setting in a detailed data 5 nenory

section in which detail ed data of the devices have been stored and sorted

on the basis of at |east one basic managenent itemcomon to all the

devi ces, an additional nanagenent item common to the devices; a data entry
sequence for entering additional data relating to the 10 additionally set

managenent item of the respective devices; and a managenent data processing
sequence for processing the detailed andbadditional data stored in the

d iled d ; j . d i i
fecor ded + nesaipiEent BEffadtnet fodRimbRlch Fceficute Bl s TEEPTIEN6 10
conputer to m?aﬁagénaeeic@%vmﬁrﬁng%m;rwnml,li ﬁhrée@huiérheneqﬁhﬁa@mtgf gﬁ@@mﬁmnt

program causing the conputer t0 execute: a receiving sequence

recei vi ng dagaugihgtheagenmiter ité executeormon to the devices transmitted from
a term nal apparatus; an adding sequence for adding the data received in
the receiving 20 magagatentotenheddingt $equenasoivaetiithderedetailethsata a

main menory section in which ,dgt iled data o} hhe respecti ve device sorted
hig g t

on the Basi®eFrory:seeian ipiuhishsielatgdadatferf thede s t& DERA 8 es

the data 2sobtaaitithofHEEAar Moo babiEAEo 06 BHE M TETHERL I in BPBFERR: o°
one of @ ai i ! S EViods, I REHLBTE ImARAGORERA' LKE B AREE S M8 P
devices are @dvicksaps of different types disposed the piping system 8. An
equi pnent nmanagenent net hod, conprising: classifying a predeterm ned nunber
of types of eval aatatsn enéuiseguebcedfoaiendering addipatal ndatandelatiaguta ithe
ndivi du1a0I Ogggiti%fnaﬁlyusreetllmgﬁe\llg;ecnﬁgnt item of the respective devices; and
a management data processing sequence for processing the
detailed and additional data stored in the detailed data memory section.
6. A computer-reédable record medium having recorded therein an
equipment management program which is executed by a computer to
15 manage devices forming equipment, the equipment management program
causing the computer to execute:
a receiving sequence for receiving data of management items
common to the devices transmitted from a terminal apparatus;
an adding sequence for adding the data received in the receiving
20 sequence together with the common management items to a main
memory section in which detailed data of the respective device sorted on
the basis of at least one basic management item common to the devices
have been stored; and
a management data processing sequence for processing the data
25 added in the adding sequence and the detailed data stored in the main

memory section.

7. The equipment management system according to one of Claims 1, 3

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



formng equi pnment into a plurality of grades including first and second
grades; and analyzing the classified evaluation results. 10 9. An equi pnent
managenent met hod perfornming a classification sequence for classifying
eval uation results obtained by inspecting and evaluating individual
devices form ng equipnent into a plurality of grades including first and
second grades, and anal yzing the evaluation results as classified in
accordance with the classification sequedﬁb 15 10. An equi pnent nenagenent
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basic item common to all the devices; 20 addi ng any desired additional
itemconmon to all the devices for rranagi ng the devices to the detailed
dat a storage8sectinopquipdimgndasgemehtmetyod ocemeriatded item of the

devi ces; and processing the detail ed data and added data which are stored
in the detail edcwtsafysmg)raa@éeéetﬁrmned asimber A W@Spﬁérﬂvammrf@ﬁults
met hod f

cqui pren® emcegr&??n% 1 adreiting é%é'eéﬁ'a@%g Banilgel i Sbriiarel 66 VRES
transmtti nqu hﬁﬂgaéj@slgg{eqh {néﬁg% RqB ﬂﬁ% &I Sgﬁﬁgﬁ'ﬂmﬁngPS%“dand

storing det a% afny of the respective devices on the basis of at |east
one basic ma agerrent item common to all the devices, receiving data

transmtted fromanhbiyzied thé chassified englustion @ ults, the termnal 5 menory
section, storing the data and correspondi ng management item received by
.the recei ving section, and processing the added data and the
10 9. An equipment management method performing a classification
sequence for classifying evaluation results obtained by inspecting and
evaluating individual devices forming equipment into a plurality of grades
including first and second grades, and analyzing the evaluation results as
classified in accordance with the classification sequence.
15
10. An equipment management method comprising:
storing detailed data of a plurality of devices forming equipment,
sorting the data on the basis of at least one predetermined basic item
common to all the devices;
20 adding any desired additional item common to all the devices for
managing the devices to the detailed. data storage section;
adding data relating to the added item of the devices; and
processing the detailed data and added data which are stored in the
detailed data storage section.
25
11. An equipment management method for managing equipment
including a plurality of devices forming equipment, comprising:
setting a desired management item common to the devices, entering

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



detailed data. 12. An equi pnent nmanagenent nethod used to nanage devices
formng 10 equi pnent, conprising: setting, in a detailed data nenory
section in 'which detailed data have been stored and sorted on the basis
of at |east one basic ' nmanagenent item comon to all the devices, an
addi ti onal managenent itemcomon to the devices; 15 entering additional
data relating to the additionally set nanagenent item of the respective
devi ces; and processing the detail ed and 68ddi ti onal data stored in the

det ai | ed dat e ﬁ/th%eFéép%nvg%éﬁag@rﬂeﬁﬂHbﬁﬁerétn managenment nethod used

to nmanage devi ces formng conprising:. receiving data of

nmanagemnent 'teWle(‘o(Pm”g)fde‘téhlédejé!QVdJﬁ?ﬂﬁ;e recpastivé tsliceorom thertmagial of at
apparatus; adding the data received together with the conmon managenent 25

itens to a nheiast maeobgaseatdnagenmenthitem detmmmledodaliathefdehle:esespeeltvuwga

device sorted into at | east one basic managenent item commn to
devi ces havedii@eﬁf%ﬂ%'ﬁétﬁd afﬁ@mprtbéeéi@t%gtrﬁﬁén‘dﬁt@ &ffdon ok HBeaé{@rW@a'

sequence and t he det ai |l ata stored in the ma sectio
. 5 memory sectlon storing %e 8ata and correspoﬂglng ¥nanagement item

received by the receiving section, and processing the added data and the
detailed data.

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

data memory section.

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

data stored in the main memory section.



