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BACKGROUND OF THE INVENTION
The present invention relates to a remote
maintenance system for aiding in determinations of
maintenance and its works at a remote location
10 when periodic plant inspection or plant

maintenance is performed.

Mcobile equipment 1is capable of performing
information communications through a radio
communication or a local area network. On the

15 other hand, tags used in plant maintenance are on
their way to be applied 1in some systems, for
example, system for checking on the state of shaft
bearing, or system for management of entrance/exit

to rooms of controlled areas an atomic power

20 plant.
In the actual plant inspection or the actual
plant maintenance, when their works are done,
there are various works patterns. For example, in

one case, a manufacturer or a maintenance company

25 dispatches an inspection/maintenance instructor to



2 the site of inspection or maintenance. And, the actual works are carried
out in dependence on a judgnent by him In another case, a person in
charge of facility maintenance may directly carry 5 out works for

repl acenents or repairs of equiprment 2in the facility. However, in these
days of rationalization of man power due to the present business trend or
political disturbances in local areas, it is being 10 difficult to dispatch

an i nspecfEons MRENt SRANCE s pleSt { YA W rt G DRt sinlsthcand t arpdpl aypskilled
wor kers. Instead, needs for indirectly performng work instructions at a

remte | Q0Bllon BRINGST ALy 2By LM Lhe, o Loy | il peneasing. dn Q) the other
hand, whiTe communi cations are being inproved worldw de, 1 n regions of
aforenentigned oIiticak.disthbances i,n local areas andé%%r{e%hgns with
very few bt ﬁﬁﬁﬂg atP8n Pdders, 1 Bnl §RSHITE cap@8fty OmRRFERT onBuch as 20
the satellite comunication can be perforned in nany cases as before. The
af or ementhamae pPdbl BAcdiMekYa R §REEEABEEe BV t Kl WBFE 1pf 08I ¥ or an

i nspection or maintenance work instruction. To put it 25 concretely, the

i nspéct i ontorwamkat é@anceapr&kcements or repairs of equipment

in the facility.

However, in these days of rationalization of
man power due to the present business trend or
political disturbances in local areas, it is being

10 difficult to dispatch an inspection/maintenance
instructor to the site, and to employ skilled
workers. Instead, needs for indirectly performing
work instructions at a remote location being far
away from the site is increasing.

15 On the other hand, while communications are
being improved worldwide, in regions of
aforementioned political disturbances in local
areas and/or regions with very few communication
users, only small-capacity communication such as

20 the satellite communication can be performed 1in
many cases as before.

The aforementioned ©problem gives a big
obstacle in the work process for an inspection or
maintenance work instruction. To put it

25 concretely, the inspection or maintenance work



3 instruction has a problemthat the procedure of the instructed work
becones not clear, or a judgnment cannot be done imediately in the event

of an unexpected situation. 5 In addition, due to an insufficient

communi cation capacity and/or a diffedence in |anguage between both the
comuni cation parties, in some cases, it takes long time to communicate an
i ntention of one conmunication party to the 10 other to nmake the ot her

understandsthe iigAti gAs AS BRJUPLAVErRAL, BHLTRLE FBURLRNARGE Support
system has been nmade avail abl e The renote maintenance support system

provides, a_ tecnplagk. . &Y Wieh Uhs sahakenanse Warkegdn the 15 Tield can

obtain p r i'nf ormati on on mal ntenance froma mal ntenance 1 nformation
server or froma support person workin . a technical support .center, and
recover yJ WoPR & Eearg%ﬁé. PEordaBre li“%@g}iﬁ??gﬁ r&f eF%teo §45dHese Pat ent
Lai d-Open 20 No. 2002-91913). Actually however it is difficult to

correct |9fadavi cenehp i fdeRdrice2 603 on to be needed on a nonitor screen

in performance of the maintenance instruction. 25 SUMVARY OF THE | NVENTI ON
5 In addition, due to an insufficient

communication capacity and/or a difference in
language between both the communication parties,
in some cases, it takes long time to communicate
an intention of one communication party to the
10 other to make the other understand the intention.
As an improvement, a remote maintenance
support system has Dbeen made available. The
remote maintenance support system provides a
technology, by which the maintenance worker in the
15 field can obtain proper information on maintenance
from a maintenance information server or from a
support person working at a technical support
center, and recovery work can be done. (For more
information, refer to Japanese Patent Laid-Open
20 No. 2002-91913).

Actually however it is difficult to
correctly advice the maintenance 1location to be
needed on a monitor screen in performance of the
maintenance instruction.

25 SUMMARY OF THE INVENTION



4 The nost inportant characteristic of the present invention is as foll ows.
In a renote nmaintenance system a image data of a facility nonitored at
site is sent to a nonitoring center 5 that is present in a renote |ocation.
In the center, the inage data is proéided with coordinates to formi nmage
coordi nate data, and then the inmage coordinate data is conpared with CAD
coordinate data for CAD of the facility. So, 10 the needed mai ntenance spot
is located on the basésmefst hepdit ohtt kthgoapard sostadfc tbéseheoordi nate
data, and the naintenance spot is known to the site with nmaintenance

i nformatjppsAgcor dhpg o bhe preseny imyenbiwen, it is 45 pessidde to
correctly advice the needed nmaintenance |ocation on a nonitor screen from

th > | ' t ite, i f ' -
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of a communication environnment of a 5
s .

that 1is present 1in a remote location. In the
center, the image data is provided with
coordinates to form 1image coordinate data, and

then the image coordinate data 1is compared with
CAD coordinate data for CAD of the facility. So,
10 the needed maintenance spot is located on the
basis o©of a result of the comparison of those
coordinate data, and the maintenance spot is known

to the site with maintenance information.
According to the present invention, it 1is
15 ©possible to correctly advice the needed
maintenance location on a monitor screen from the
remote location to the site, in performance of a

maintenance instruction.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is an explanatory diagram showing a
typical application of the present invention to a
gas turbine generator;
Fig. 2 1is an explanatory diagram showing an

25 outline of a communication environment of a



noni tori

i nt er nal
di agram

ng PC5; Fig. 3 is an explanatory diagramshowi ng functions of a
network bay 23; Fig. 4 is an explanatory diagram showing a 5 typical
configuration of nobile equipnment 12; Fig. 5 is an expl anatory

showing a typical internal configuration of a visual nanual

function 14; 10 Fig. 6 is an explanatory diagram showing a typical

configuration of an installation

i nt er nal

dat abase 48; Fig. 7 is an explanatory

di agr amghawicRg engt ¥l ca} internal configuration of a trial- 15 operation
dat abase 49; Fig. 8 is an explanatory diagramshowing a typical interna
cmﬁigurationggga mai ntepange, datpbase &dryFi @i dgramn €xpanag ory
showing @ 20 typical internal configuration of a center PC9; Fig.

10 is an.expla ry cdia g}gggyﬁ pical internal configuration of a
3D CAD :%%?gﬁﬁ2§%$u§§tf%%ﬁ% ; |g.8%¥af§yén expl anatory di agram showi ng a

di agr am

25 typical interna
yp F{g.

10

15

20

25

é(l:oniisguég'tiggpgfanaatrrgrr@erdgagram showing a
typical internal configuration of mobile equipment
12;

Fig. 5 1is an explanatory diagram showing a
typical internal configuration of a wvisual manual
function 14;

Fig. 6 1is an explanatory diagram showing a
typical internal configuration of an installation
database 48;

Fig. 7 1s an explanatory diagram showing a
typical internal configuration of a trial-
operation database 49;

Fig. 8 1is an explanatory diagram showing a
typical internal configuration of a maintenance
database 50;

Fig. 9 1is an explanatory diagram showing a
typical internal configuration of a center PC 9;

Fig. 10 1is an explanatory diagram showing a
typical internal configuration of a 3D-CAD
matching function 19;

Fig. 11 1is an explanatory diagram showing a

typical internal configuration of a member



difference determnation function 81; Fig. 12 is an explanatory di agram
showing a typical structure of information output by the nenber difference
determ nation function 81; 5 Fig. 13 is an explanatory di agram showi ng a
typical internal configuration of a nfin-nenber tolerance difference

dat abase 82; Fig. 14 is an explanatory di agram showing a typical interna
configuration of a visual manual 10 function 14; Fig. 15 is an explanatory
di agr am ghewena: @c e CaRfd gumatizoni A Witk i be cenfer PC 9 has a work- item

i nput function 98; Fig. 16 is an explanatory diagram showing a 15

confi guration 4 powhich the noni Lard 1gnBEB-has 1der awor knidkermgnput function
98; and Fig. 17 Ts an explanatory ‘diagram showi ng a configuration in which

th i toring PC 5 has  functigns . . infjg. 15. 20
DETAI LEDS BR&GR T K GF TS| NUENTI N AR B a0t ment o1 hoCBr o<ant. i nvent i on

perfornms a systemfar providi an i.nstructiqn to .inshg#[ or maintain a
facility"anbgey eibfé e r6ationt b 1G myCHobiYEC By Qithrient or an IT 7
5 Fig. 13 1is an explanatory diagram showing a

typical internal configuration of a main-member
tolerance difference database 82;

Fig. 14 1is an explanatory diagram showing a

typical internal configuration of a visual manual
10 function 14;

Fig. 15 1s an explanatory diagram showing a
configuration in which the center PC 9 has a work-
item input function 98;

Fig. 16 is an explanatory diagram showing a

15 configuration in which the monitoring PC 5 has the
work-item input function 98; and

Fig. 17 1is an explanatory diagram showing a
configuration in which the monitoring PC 5 has
functions of the center PC 9 shown in Fig. 15.

20
DETAILED DESCRIPTION OF THE INVENTION

An embodiment of the present invention
performs a system for providing an instruction to
install or maintain a facility at a remote

25 location by using mobile equipment or an IT



technology directly to a work site. Fig. 1 is a diagramshow ng typica
application of a renpte mai ntenance system provided by the present
invention for a gas 5 turbine generator 1. The system conprises a

moni tori ng PC (Personal conputer) 5, A plurality of nobile equipnent 12, an
i mge-capture apparatus 13 and a center PC 9(Personal conputer). The
nmonitoring PC 5 takes in input/output process 10 value information and

control skgRalolddr amtd Oa: 0f, afb opekirtionseertrol apparatus of a facility
serving as an object of inspection and maintenance. The operation control

apparatus and the rgqﬁg’[e equijpent 12 icompose adofahnetmppkcalid The
S

i mage- capt ure appar at 13 can be connect®ed to the nobile equi pnment 12. The
center PC 9.i,s installed in a nonitoring center,_ 4 r nifori

i nf or mat TBRIEGEKE T R%and Hel d £n t AEWORT t or IMAg négfhroug gt%§§ station
line 7. 20 Next, flows of information of operation cgntrol and information
of mai ntRAANAEISH thYs ERSodiRERSSAYT I BEVSPTaPRed b refrriFftfto Fig. 1.

| nput/out put information of a control 25 apparatus 2 for controlling the gas
turbbne turbine generator 1. The system comprises a

monitoring PC (Personal computer) 5, a plurality
of mobile eguipment 12, an image-capture apparatus
13 and a center PC 9(Personal computer). The
monitoring PC 5 takes 1in input/output process

10 value information and control signal information
of an operation control apparatus of a facility
serving as an object of inspection and
maintenance. The operation control apparatus and
the mobile egquipment 12 compose a local network.

15 The image-capture apparatus 13 can be connected to
the mobile equipment 12. The center PC 9 1is
installed in a monitoring center 4 for monitoring
information took in and held in the monitoring PC
5 through a pay station line 7.

20 Next, flows of information of operation
control and information of maintenance in this
embodiment will be explained by referring to Fig.
1.

Input/output information of a control

25 apparatus 2 for controlling the gas turbine



8 generator 1 is sent to the nmonitoring PC5 via an external output

termnal of an HM (Human - Machine Interface) 3. The input/output
information typically includes a process value for 5 nonitoring or control,
a control digital signal or a trial-8peration special measurenment val ue.
After determ ning whether or not an input signal has a value outside a
trend/ warning range defined by a predeterm ned threshold value, the 10
input sigeakraxdransntteddo the enst aiolCtdr0fngt e menikDai g center 4
through the transm ssion/reception apparatus 6, the pay station line 7 and

a transr@ﬁé&?@{ardlecegut%tapr&r%%aﬁ- 13£On the ehher hangnaa worker doing

installation and mai nt enance jobs connects nobile equipnment 12 to a

comuni cat i pn _nodem ichis installed ach ity of

| ocat i orc?gaFﬁléle LAN%%??%%{%C%} ea l\12t wor k) sel?gi n agégr?llctg).g{ég 20 of the
nobi | e equi_pnment 12 includes a tag %g_wath a read functiaon (the read

functi ont WEPEMSE 1 gBs Ty Bedadore a8 $Y9REt inPIeFRRY By referléice numeral

43 shown in Fig. 4). The nobile equipnment 12 takes in information on the
tag 35 imeRaticading 25 eaehtafokeveér afonsesl oRs Jiirk @ he sgenad dir Kithe

a trial-operation special measurement value.

After determining whether or not an input
signal has a value outside a trend/warning range
defined by a predetermined threshold wvalue, the

10 input signal 1s transmitted to the center PC 9 of

the monitoring center 4 through the
transmission/reception apparatus 6, the pay
station line 7 and a transmission/reception

apparatus 8.

15 On the other hand, a worker doing
installation and maintenance jobs connects mobile
equipment 12 to a communication modem 11, which is
installed at each of a plurality of locations in a
LAN 10 (Local Area Net work) set in advance. Each

20 of the mobile equipment 12 includes a tag 15 with
a read function (the read function will be
described more as a function denoted by reference
numeral 43 shown in Fig. 4). The mobile equipment
12 takes in information on the tag 15 installed at

25 each of several 1locations in the gas turbine



9 generator, by the read function of the tagl5 of the nobile equipnent 12.
The nobil e equipnment 12 is also connected to an i nage-capture apparatus
13. The capture apparatus is for recording and 5 transferring i mage
(picture) and anbient sound of the g8s turbine generator 1. The nobile
equi pnent 12 sends the information on the tag 15 to the nonitoring PC5
t hrough the conmmuni cati on nbdem 11 and the LAN 10 along with the

i nfor matdOneamge, 10, gat@nhet crdaeceivrd f6am bhe ¢ ARgetgaptsr &£ appar at us
13. Then, the information on the tag 15 and the information received from

the img@ﬁecmwfeap@&ﬁ%%&é AL, SeninL 0 ofdies ¢RNIEGuREmL gt Nough the

transm ssion/recepti on“apparatus 6, 15 the pay station line 7 and the
transm ssi on/iecepti on agﬁ]ar(ﬂt s 8._The. informat'#on on the taq 15 and the
ECei Véd' ¥ ormthe

i nf or mattdn 2 i Fradt? capl @Pe apparatds £397ay " atso be
stored in the nobile equi prment 12. 20 In the center PC 9, a 3D CAD matching
functiont19 matdHes GRREMFEI @RFIEREMUFage Sdaf& 16 TSGR RdiMeye 3d¥t a (CAD
data) froma 3D digital image database 20. The natched inmage data is
di spbayedraos fary mge tinggleay (PoreeureAn andgeambdeast | sewsdf @fction 17 is
capabl e of requesting the inage

the gas turbine generator 1. The mobile equipment

12 sends the information on the tag 15 to the

monitoring PC 5 through the communication modem 11

and the LAN 10 along with the information (image

10 data etc.) received from the image-capture
apparatus 13. Then, the information on the tag 15
and the information received from the image-
capture apparatus 13 are sent to the center PC 9
through the transmission/reception apparatus 6,

15 the pay station line 7 and the
transmission/reception apparatus 8. The
information on the tag 15 and the information
received from the image-capture apparatus 13 may
also be stored in the mobile equipment 12.

20 In the center PC 9, a 3D-CAD matching
function 19 matches received digital image data 16
with image data (CAD data) from a 3D digital image
database 20. The matched image data is displayed

on an 1image display screen. An image-requesting

25 function 17 1s capable of requesting the image



10 display screen to obtain imge data di splayed on the screen as

i nformati on necessary for maintenance. In addition, the inage-requesting
function 17 includes a real-tine inmage display 5 function 18 of a plant to
be maintained. It is thus possible ti® i ssue a request for inage data while
checking on the progress of maintenance works. Further, the

i mage-requesting function 17 also has a work-navi gation-requesting function

21 10 ang; apifpOg JRASH! BNt HAGH 0Dndge The twpr ki 8Vigatd ok equest i ng
functi onrt%lﬁﬁr??liuges I nf or rratoi on on prglc?dur es to di sﬂ%segrrﬁe and assenble

each nmenber of fhe nmintained portiqn. .. Theg inmg yrenent function 22
typi cal r%/)hﬁas aé?[gefeurhcti ogngcapa{)*(kag% as% g(rzlti ngﬁgn nmeasdring a clearance

bet ween 2 pi pes. The neasurenent .can be cahri ed out as a rrea?urnemant of a
ratio t A EEMARCEsed ad™ raferdd®in thE sdMP9FagE IUFRf St i on

(Data) obtained by execution of the 20 various functions descri_bed above and
i nf or mat¥enctisyt ul 1 7or 1861 Wgdp6bs dar & $pladyiRl wt PRIV WFPidng on t he
screen of the imge-requesting function 17. These information are sent to
t he snobfhacequipnmarg ©Z t hr opyhnthe toonheni Bat indgm PBedpans Explis ned
earlier. The sent information
thus possible to 1issue a request for image data
while checking on the progress of maintenance
works. Further, the image-requesting function 17
also has a work-navigation-requesting function 21
10 and an image measurement function 22. The work-
navigation-requesting function 21 includes
information on procedures to disassemble and
assemble each member of the maintained portion.
The image measurement function 22 typically has a
15 function capable of selecting and measuring a
clearance between 2 pipes. The measurement can
be carried out as a measurement of a ratio to a
length used as a reference 1in the same image.
Information (Data) obtained by execution of the
20 wvarious functions described above and information
useful for doing jobs are displayed with
overwriting on the screen of the image-requesting
function 17. These information are sent to the

mobile equipment 12 through the communication

25 means explained earlier. The sent information



11 allow the tag 15 to execute a function of updating information sent to
the nobile equi pnment 12 at the tinme of when mai ntenance such as peri odi cal
i nspection and repair is done. The above 5 nentioned information (updated
information) sent to the nobile equibhent are inspections and a repair

hi story. By executing such updating, it is possible to prevent inspections
and exam nations from being overl ooked due to human errors. 10 Wen

requesti 0g)Re i ABYG Ly SRIsAY: SCLERN-{Pe QDL ALR I OR MBlH ORpRGGESEgry for
mai nt enance, the image-requesting function 17 is capable of |localizing

pl aces each havi di nensi.o i ff n b | eran r e set in
15 advan%gf%oé[ﬁm (Q)gfjg.]i n?%gtt hte(piﬁ or nﬁ%?é%%ne%égg%r@eﬁ?oﬁ%mggt etﬁtg%ce. The
i nfornmati on nece sar%}qfor mai nt enance includes nunerical data representing

a wall-EAMGkneSs detP&dsed MR WXFRECITH | F UM ndDf BFHa8didtne, a

wal | -t hi ckness caused by wear in 20 a shaft bearing, and a wall-thickness by
hi gh- t ekpSP£E £080r r 88i%n d&RRifng 18 a APHE- t enpef&teur e 3R ¥¢on of a
burner. In addition, display functions of the nobile equipnment 12, the
noni tsor i mgnRG dnadd tihe aenten or?25 AdpAatade fumfororst fon)equening their
di spl ay

to the mobile eqguipment are inspections and a

repair history. By executing such updating, it is

possible to prevent inspections and examinations

from being overlooked due to human errors.

10 When requesting the image display screen to
obtain information necessary for maintenance, the
image-requesting function 17 is capable of
localizing places each having a dimension
difference beyond a tolerance range set in

15 advance, and obtaining the information necessary
for maintenance. The information necessary for
maintenance includes numerical data representing a
wall-thickness decreased by oxidation in a wing of
a gas turbine, a wall-thickness caused by wear in

20 a shaft bearing, and a wall-thickness by high-
temperature corrosion occurring in a high-
temperature portion of a burner.

In addition, display functions of the mobile

equipment 12, the monitoring PC 5 and the center

25 PC 9 have functions for equating their display



12 screens nutually, or functions allow ng respective display information
to be shared. Assune for exanple that information (cursor data) on a cursor
of one of them (the nobile equipnent 12, the 5 nonitoring PC5 or the center
PC 9) is varied. In this case, they tZhe nobile equipnent 12, the
nmonitoring PC 5 and the center PC 9) have a function that allows
information (cursor data) on cursors of the others to be varied so that the

10 cul sOks Adp f0kE 10a LG Sae CARkdEBALRS. aNaXhi RYCTYe SRERANANE Shown in
Fig. 1is explained in détail by referring to Figs."2to 9. Fig. 2is a

di agram éril%vi\%n%at %glrpé\uﬁnrin%ﬁioonn el\}ggi rgane thaofehhe rrorﬂég{'lim%g PG S An

interfac Urman- Machi ne Interface) 3 transmts a signal of
t he control rrg}ploarat us 2.to a network Za%/l 23. |.n addition, a signal produced
by the nBBAWLqliiffent MEPTRALISRN sbAUTSPY hdatét WoPR bay C2F. SOFhe net wor k
bay 23 processes a variety of signals 20 and sends a result of the
processi ag t ®tthe OfonittrMng (PEES. MabiRe caxgubpPman§nstal |l atida or
mai nt enance work, the nonitoring PC 5 sends inage data or voice data to the
pay & atmomilteoeirig the obgloof thesecentey appapat uss24.annetlhe chse 25 of a
trial operation work, on the other hand, the
this case, they (the mobile equipment 12, the
monitoring PC 5 and the center PC 9) have a
function that allows information (cursor data) on
cursors of the others to be wvaried so that the
10 cursors all move to the same coordinates.
Next, every component shown in Fig. 1 is
explained in detail by referring to Figs. 2 to 9.
Fig. 2 1s a diagram showing a communication
environment of the monitoring PC 5. An interface
15 of the HMI (Human-Machine Interface) 3 transmits a
signal of the control apparatus 2 to a network bay
23. In addition, a signal produced by the mobile
equipment 12 is also sent to the network bay 23.
The network bay 23 processes a variety of signals
20 and sends a result of the processing to the
monitoring PC 5. In the case of an installation
or maintenance work, the monitoring PC 5 sends
image data or voice data to the pay station line 7

through of a security apparatus 24, In the case

25 of a trial operation work, on the other hand, the



13 nmonitoring PC 5 sends an operation data signal to the pay station line 7
through a security apparatus 24. On the other hand, the nonitoring center
4 sends a signal to the nonitoring PC5 5 through the security apparatus 24,
after verifying that the signal is a3%ignal sent by an authenticated
sender. In accordance with an installation, maintenance or trial-operation
work, the signal conveying information required is 10 delivered to the

mobi | e egyhRwRMidd tHY oughsihes nehWde Bay idh HBddhesGagea of tdie trial

operation work described above, the nonitoring PC5 is also capable of

sendi ng yg%zeiﬁggla tgt_g{ei(pgy sf ajion 35 I'tggo{léﬂ;r ough tggacggqptryity

appar at us addition to the operation data signal. Fig. 3 is a diagram
showi ng functiaons of_ the etwork bay, 23 shown. in_Fig. 2. Process data and
control %%P&ﬁ%%9§eﬁ4fro$%%ethﬁ < ﬁﬁrﬁﬁ&%hetﬁéhﬁﬁﬁ¥ &y Fto the
data distributor 27 through a switch 25. In addition, inage data, voice
data an@eB&Y s 4ar € MERsA t tLEIPAdm £Re MBS | FOTHUPFAEH £Xto the data

di stributor 27 through the switch 25. The switch 25 is provided with a 25
wor k Sphaskereiugial t 2é toeberd vpr RpFivaset ishat4isafter verifying

that the signal is a signal sent by an
authenticated sender. In accordance with an
installation, maintenance or trial-operation work,
the signal conveying information required is

10 delivered to the mobile equipment 12 through the
network bay 23.

In the case of the trial operation work
described above, the monitoring PC 5 is also
capable of sending voice data to the pay station

15 line 7 through the security apparatus 24 in
addition to the operation data signal.

Fig. 3 is a diagram showing functions of the
network bay 23 shown in Fig. 2. Process data and
control data are sent from the HMI (Human-Machine

20 Interface) 3 to the data distributor 27 through a
switch 25. In addition, image data, voice data
and emails are transmitted from the mobile
equipment 12 to the data distributor 27 through
the switch 25. The switch 25 is provided with a

25 work phase signal 26 to be a work phase (that is,



14 an installation, maintenance or trial-operation work), by an external
sel ect function. Thereby, in the case of a trial-operation wirk, the
various data (the inage data, voice data and 5 emails) described above are
sent the first diagnosis function 28.14n the case of an installation or

mai nt enance work, on the other hand, the data are sent to an

i mge/ voice/ mail - history managenent function 31. 10 The first diagnosis

functionag8 isdqypvided dhih mdPioEasSTCONt ol - dat BaneeP et ag iappar at us 30
as an additional apparatus for storing data sent to the

process/gQpihol -idat a1 ecof di-ng Appanatis fAnct@uhhe basis of these data,
the first diagnosis 15 function 28 recogni zes the soundness of the

operating egndidion af, aplant and a.di{f erence. Jhetweey gach oner at i on

target val ue an act y measured Value Torresponding to the target

val ue. The operation target value i,s a 20 yal ue determ ned for a set
condi t i onEhaf2heeys taagcbae dditet dd"RFi r%aﬁat'ri‘épl&?er i 'h éﬁﬁf
determ ned for soundness of in object. On the basis of the recognized
di ff &rereesilishe fidetcrdicgphosiaPelifcti 8He28 Sel®kets BAci t el the 25

adj usted and sends the selected itemto the
diagnosis function 28. In the case of an

installation or maintenance work, on the other
hand, the data are sent to an image/voice/mail-
history management function 31.

10 The first diagnosis function 28 is provided with
a process/control-data recording apparatus 30 as
an additional apparatus for storing data sent to
the process/control-data-recording apparatus 30.
On the basis of these data, the first diagnosis

15 function 28 recognizes the soundness of the
operating condition of a plant and a difference
between each operation target value and an
actually measured value corresponding to the
target value. The operation target wvalue 1is a

20 value determined for a set condition that needs to

be adjusted during a trial operation and
determined for soundness of in object. On the
basis of the recognized differences, the first

diagnosis function 28 selects an item to Dbe

25 adjusted and sends the selected item to the



15 security apparatus 24 after displaying the itemon a display function
29. On the other hand, the imge/voice/nmail history managenent function 31
for recording imge data, voice data and emails is 5 provided with an

i mge/ voi ce/ mai |l -recording apparat ust33 as an addi ti onal apparatus for
actually storing input data conprising the image data, voice data and

emai |l s. The data received by the inmage/voice/nmail history managenent

functionsd@u3lidy hpiddies taent2 Onatfa &r SER\RF1 yiely 0nh3d2 1vemberevent ual |y
sent to the security apparatus 24. Fig. 4 is a diagram show ng the

configuratipns of stheruplid £o80u pent 13y e VO B&YCARLWE, apparatus 34 is
a unit provided to 15 the nobile equipnent 12 as an accessory unit of the

[ - t t 1 . ' i - t
oppar ar ubne e APPECEUE TP Phab L SRRALALER . o O i LB S S ure

apparatus 13 and the voice-captyre apparatus 34 20 are stored in a storage
35. The %Farset%?’égliqg tRe oaafjé"ap}fﬁ}&eus 353 sarégntenlaol R irage-

fitting function 38 and the nonitoring PC 5. In addition, menorandum
i nf oPmatPBAVASE Dr a Wisduest 3Wf or nalP&E/ WAL ER /dreldede G an 25

i mage-witing function 36, are sent to an inage
apparatus 33 as an additional apparatus for

actually storing input data comprising the image
data, voice data and emails. The data received by
the image/voice/mail history management function
10 31 is further sent on to a server function 32 to
be eventually sent to the security apparatus 24.
Fig. 4 is a diagram showing the
configuration of the mobile equipment 12. The
voice-capture apparatus 34 1s a unit provided to
15 the mobile equipment 12 as an accessory unit of
the image-capture apparatus 13 or a unit separated
from the image-capture apparatus 13. Information
(image data, voice data) from the image-capture
apparatus 13 and the voice-capture apparatus 34
20 are stored in a storage 35. . The data stored in
the storage apparatus 35 1s sent to an image-
fitting function 38 and the monitoring PC 5.
In addition, memorandum information and/or a
request information, which are received from an

25 image-writing function 36, are sent to an image



16 |l ayer overwite function 37 and a processing history update function 45.
The data of the inage |ayer overwite function 37 is sent to the inmage-
fitting function 38. And the data is incorporated 5 in information fromthe
i mge- capture apparatus 13. Thereby,19 nformation being overwitten on
various kinds of information already appearing on the screen is displayed
on the screen of a display function 39. At the sane tine, the data of the
10 inagel!a?)ée}_r oyeewMyw £ erbuncthentdbn S sent 4adt hea npideesrdREC 5. The
history information of the processing history update function 45 is sent to
an tag fetehlQuerwhigt-a: & upetion; 43 140 be descrihed bateme 15mbee updating
function of the tag 15 is a function for updating information stored in the

tag 15 | i%ﬁlefr i 8%/83:'\'«@ oL gatﬂfﬂ'cﬁq%tn t 9 7? hfs n%lll@ tfiﬂ”‘c%%er‘&m?a e For

exanpl e, €n a nmai nt'enance worker having the nobile term nal “approaches
the 20 t during_a perjodical maintenance of repair work and requests the
nobi | e tggﬁitﬁé}g t 6UGstat 87 i*dent i £ Fﬁﬁorq?%ﬁ‘or?‘,s t h8GHPPECEiS2es the

information sent fromthe nobile term nal and uses the information for
updabi ngiexi snifiFrnaréotat i BAOM25 tAS anlBREErFAP VEBL & ha RRBEAFEHE
information is
13. Thereby, information being overwritten on
various kinds of information already appearing on
the screen is displayed on the screen of a display
function 39. At the same time, the data of the

10 image layer overwrite function 37 1is sent to the
monitoring PC 5. The history information of the
processing history update function 45 is sent to
an tag fetch/overwrite function 43 to be described
later.

15 The wupdating function of the tag 15 1is a
function for wupdating information stored in the
tag 15 itself into information sent to the mobile
equipment 12. For example, when a maintenance
worker having the mobile terminal approaches the

20 tag during a periodical maintenance of repair work
and requests the mobile terminal to update
identified information, the tag receives the
information sent from the mobile terminal and uses

the information for updating existing information.

25 As an alternative, the rzreceived information is



17 added to the existing information on a history of inspections or repairs
in order to update the existing information. As for an el ectronic-nai
information, 5 after its creation by using a mail-witing function 40, the
mail is sent to a mail-saving functiloh 41. A mail sent fromthe nonitoring
center 4 is stored to the mail-saving function 41 through the nonitoring PC
5. The mail received 10 fromthe nonitoring center 4 can be displayed on a

di spl ay fapeti ono3%1d Becessany 1nraddidt 08n oMok hastydeyi @f si gnal
from the nonitoring center 4 nakes a request for an output of a visual

manual d A2nkhreugh thg,15 4onj Lor bRgRC SeoThe i put girgnal i's
selectedfﬁggggﬁﬁbt?on of a ne?ﬁod descri bed as fol?oms. That is, the output
signal is tr%nsfer.%g t he gg@yal mar ker function 44, after the tag

[ n

f et ch/ oveF whit'd d f tRETon 43 fet ches plant information fromthe tag 20 15.

Exanpl es of the plant_information_ fromthe tag.15 are_nformation on an
installation I oclg%i ontO%f tAB taﬁlféztd]ﬁ‘anilﬁf'd?%hii onlBr'fodf%EEgP 'of

interest or a work history. The manual marker function 44 selects
i nf oPatd bhemecedsary fOreahd o5 weik f rbhd RHosedst oféd in¥héE Wi%ual manual

function 40, the mail is sent to a mail-saving
function 41. A mail sent from the monitoring
center 4 is stored to the mail-saving function 41
through the monitoring PC 5. The mail received

10 from the monitoring center 4 can be displayed on a
display function 39 if necessary.

In addition, a work instruction signal £from
the monitoring center 4 makes a request for an
output of a visual manual database 42 through the

15 monitoring PC 5. The output signal is selected by
adoption of a method described as follows. That
is, the output signal is transfer to the manual
marker function 44, after the tag fetch/overwrite
function 43 fetches plant information from the tag

20 15. Examples of the plant information from the
tag 15 are information on an installation location
of the tag 15 and information on a member of
interest or a work history. The manual marker
function 44 selects information necessary for the

25 work from those stored in the visual manual



18 database 42 and retrieves the selected information fromthe visual nmanual
dat abase 42. The retrieved information is then displayed on the display
function 39. 5 Fig. 5 is a diagramshowi ng a content select function of the
vi sual manual function 14. A select i gnal 46 indicating a work phase
drives a select function 47 to select information fromone of a
installation database 48, a trial-operation 10 database 49 and a mai nt enance

dat abaseq50a b €h4 2haygabeadt pieparede he asvansee.ed's igessrnhed orearlier,
the work phase is the installation, the maintenance or the trial operation.

Typi cal | ¥rof (ROURL: JRY! vin fa 10Ide PRBRE i gpAl 2Bnel Aldierd8as work bay

23 can be used as the select signal 46. The output of the select function 47

is sent.t@ the screen sel ect nctj.o The ree selg ﬁ tion 51 is
capabl e %?ggéwgyi%%ﬁ a b% sﬁﬁﬁ%ﬁ téi %P%é%ﬁh t%gthepafsplaggpun tion 39 in
accordance w th signals of an external select function 52 and the manual

gui de f uh@BEFST A4, 3which are used for manual selection. In accordance with

information fromthe 25 control apparatus 2, a diagnosis function included
5 Fig. 5 is a diagram showing a content select

function of the wvisual manual function 14. A
select signal 46 indicating a work phase drives a
select function 47 to select information from one
of a installation database 48, a trial-operation

10 database 49 and a maintenance database 50, which
have been prepared in advance. As described
earlier, the work phase 1is the installation, the
maintenance or the trial operation. Typically, a
manual input or a work-phase signal 26 of the

15 network bay 23 can be used as the select signal
46,

The output of the select function 47 1is
sent to the screen select function 51. The screen
select function 51 1is capable of selecting a

20 signal to be output to the display function 39 in
accordance with signals of an external select
function 52 and the manual guide function 44,
which are used for manual selection.

In accordance with information from the

25 control apparatus 2, a diagnosis function included



19 in the nonitoring PC5 identifies nmenber (part; conmponent) causing a
probl em A process neasuring signal, nanely a signal representing a result
of measuring a process condition of a generator being 5 inspected,
indicates a trend of the process condltion of the nonitored object.
Therefore, the diagnosis function can identify the nenber having problem
of the object by nonitoring trend of the process neasuring signal. For
exanpl e, i hf the lRoharperahdf epaf 3 hiigh-iteiperat une meaber (patral ; i S
increasing along with the tenperature of exhausted gas, it is highly
possi bl e LAl e £EITDUSTHL 90 nAbNopRRIH T ymi s bel paRecyEr ek abiraddition to
that, if the tenperature or pressure of a 15 conpressor exist is nornal
that it | i_ghly i,ble t pr r.ai .t nozzl e of
a burnerégﬁgtqé cgﬁﬁﬁgfyoﬁgsfgﬁéﬁgl Tﬁgggq%ggﬁ 2% eaca%%%%hgho&ﬁfby t he
measurin process signal. In this case, the diagnosis 20 fupction nakes
such treRBESKHoWRd EndP T RECER eSO e + A8pétt i Bn R6d 5T prdvtens and its
routine. The diagnosis function searches for instruction to cope with the
pr obPensi nEpE Ctex@npl el NEREEE B cont r AITeBEi c @6t ValrGe PTACEFT uel
control valve and a control apparatus; and a

condition of the monitored object. Therefore, the

diagnosis function can identify the member having
problem of the object by monitoring trend of the
process measuring signal. For example, 1f the
10 temperature of a high-temperature member metal 1is
increasing along with the temperature of exhausted

gas, it is highly possible that a combustion

abnormality is being occurred; in addition to
that, if the temperature or pressure of a
15 compressor exist 1s normal, that it 1is highly

possible that a problem has been raised in the
nozzle of a burner or the combustion system.

These trends are can be known by the measuring

process signal. In this case, the diagnosis
20 function makes such trends known, and indicates
the inspection method for problems and its
routine. The diagnosis function searches for
instruction to cope with the problems. For
example, checking control 1logic set wvalue of a

25 fuel control valve and a control apparatus; and a



20 checking of an internal cylinder of the burner, a transition piece, an
expansi on turbine nozzle or a basket, and the instruction and nethod of the
checking, are searched for froma storage and they 5 are displayed. Exanpl es
of the nenber in object are. The cemt®r PC 9 also has a diagnosis function
for carrying out the sanme diagnosis. If a nore detailed study is required,
design engineers and/or quality assurance engi neers can 10 evaluate data in
order to-gbr@Gtly b¥sugna iﬂlﬂéfr&llgmiepllqmaé@n&mtttim auresett of the

eval uation through the use of an email function added to the center PC 9.
Typi cal @ﬁah%qtéiaﬁ gﬁt@{QQS,esaﬁr@x@%@wﬁd e dBpasd ohbows.e Fbg £ is a

di agram showi ng a typica contiguration of a manual for an installation

dat abase_48, A first .screen sho a noving _pictu f an jnstal]ation
procedur®®8%5Sst’ a ?ﬁdneﬁgg? ihn%%énﬁﬁ?%gp OFIE% e&%gﬁg?on é?ag?&#? If an
installation_portion of one of elenents_shown in the expaqiion diagramis
sel ect edchgckditct PaE PEGESHFE 54 EpPH iy S W FFRg AR dESRayed. In
addition, a variety of usage fittings and tools 55 25 such as one MO
spanfer and chesbdmwedis shewmples of the member in object

are. The center PC 9 also has a diagnosis
function for carrying out the same diagnosis. If
a more detailed study is required, design

engineers and/or gquality assurance engineers can
10 evaluate data in order to directly issue a
instruction by transmitting a Tresult of the
evaluation through the use of an email function
added to the center PC 9,
Typical contents of databases are explained
15 as follows.

Fig. 6 is a diagram showing a typical
configuration of a manual for an installation
database 48. A first screen shows a moving
picture of an installation procedure 53 of a

20 member in the object or an expansion diagram. If
an installation portion of one of elements shown
in the expansion diagram is selected, a connection
procedure 54 of piping or wiring is displayed. In
addition, a variety of usage fittings and tools 55

25 such as one M10 spanner and one hammer is shown.



21 In addition, a variety of usage conmponents and tools 56 is also

di spl ayed as well. A displayed exanple of the conponents and tools 56 is 4
conponent/tool sets each including an MO bolt, a 5 washer and a nut.

Mor eover, clearance/control numericall val ues 57 such as a shift and a

cl earance, which serve as a determnation criteria indicating conpletion of
an assenbly, are also displayed. 10 The pieces of information are displ ayed

on the bﬁSi§d@1fiti/\Pc5K,pria0rivta¥ri§M?|_SofForusﬂi@gp' oupomédh Priardty |evel
is assigned to the large nunber of installation man-hours, and to an

i nstal | afL,on OBk TegUId] 0g GRYLEANS, L haut 45 ¥ egarg 1o whetargthe nunber

of inst ation man- hours is s | arge. In addition, hunbers are

di splayed_in turn for avoiding a repeat operatiaqn uch a.remoyal of a
menber  af 8P PAn iﬂstalqi}é?i oﬁ%or?p?ﬂgn%osrrpo%relﬁt.qﬁ?ogﬁ in%%rrécst 20 nenber or
a wong operation 2as been sel ected, a warning nessiﬁe is presented. As an

al t er nat FOBPOTRNF AEG T ect StehbEROF & VG ongioFer aki dh! Ps Kot t - di%pl ayed

fromthe beginning to avoid such a selection mstake. 25 Fig. 7 is a
di agtam shehiery aangpi eal nut. Moreover, clearance/control

numerical values 57 such as a shift and a
clearance, which serve as a determination criteria
indicating completion of an assembly, are also
displayed.

10 The pieces of information are displayed on
the basis of work priority levels. For example, a
high priority 1level 1is assigned to the large
number of installation man-hours, and to an
installation work requiring cautionsg without

15 regard to whether the number of installation man-
hours is small or large. In addition, numbers are
displayed in turn for avoiding a repeat operation
such as a removal of a member after an
installation of the component. If an incorrect

20 member or a wrong operation has been selected, a
warning message 1is presented. As an alternative,
an 1incorrect member or a wrong operation is not
displayed from the beginning to avoid such a
selection mistake.

25 Fig. 7 is a diagram showing a typical



22 configuration of a manual for a trial-operation database 49. First of
all, an operation-phase select function 58 is used for setting typically
starting up, rotational speed up, generator 5 parallel in, |load up, |oad
down, rated load, load cutoff, run-back abruptly decreasing the |oad or a
trip of an instantaneous | oss of the |load. The setting signal is sent to a
setting guidance database 59. The setting gui dance database 59 10 outputs

adj ust reabn@Uigli P iRfOr Bt | o aflaAuahar dwar e-setdd nglvalperaychoms a
control -setting value or a fuel valve servo gain to a conparison function

60 for e erat i hase.. . Typi C Rting At Lt he_ rat i ons
&g@a%%%gplg?hgd S P QF sentingdteietar e ?_Pl%saé

phases are ows. In the case of the starting up, the

setting _signal represents purge oper.ation to_ex t S l.. gas
renainin@eﬁﬁcgésfﬁﬁﬁf%§oph ?ﬁe bgaﬂfgego %ﬁg dﬁ?sFQ%ﬁiftph§§8ggﬁﬁf and a

war m ng uE 20 adjustnent or an ignition adjustnent for marnin%_ apparatus in
order toSFeAGIS t hePmal FRdP&FPEAL i njeEfon onPueIEﬁﬁﬂef'é”?gnition. I'n

the case of the speed-up, the setting signal represents a rotational
accelser apaor 1 1251 adjrust Aeritd t gPavol 8 ades@pamoe BRt£F oleradr load

cutoff, run-back abruptly decreasing the load or a
trip of an instantaneous loss of the load. The
setting signal 1is sent to a setting guidance
database 59. The setting guidance database 59
10 outputs adjustment-guiding information of a
hardware-setting wvalue such as a control-setting
value or a fuel wvalve servo gain to a comparison
function 60 for each operation phase. Typical
setting items for the operations phases are
15 explained as follows.

In the case of the starting up, the setting
signal represents a purge operation to exhaust
residual gas remaining in gas routes 1in the plant
to the outside of the plant, and a warming up

20 adjustment or an ignition adjustment for warming
apparatus in order to reduce a thermal load after
injection of fuel and the ignition.

In the case of the speed-up, the setting
signal represents a rotational acceleration

25 adjustment to avoid resonance of a rotor or



23 surging of a conpressor after starting up, and an adjustnent of a
setting value of a torque converter for adjustnentling the rotational speed
of an electric nmotor or a notive power till a 5 turbine reaches a

sel f-operation state. In the case of 4%he parallel in, the setting signal
represents a synchroni zed adjustnment of matching speed for synchronization
wth a power systemafter the rotational speed reaches a 10 target, and a

swi tch aghugtinRNt c@f @ Ripakeessalor t BE tsanestidre: asgt hepsynohdonrirzation. In
the case of the load up or the load down, the setting signal represents a

bi as adj 4§t MeMnesHch a8 fugl oL-aRig{yrospherie copditign tesleachi eve a
stabl e operation while 1 ncreasing and ~ decreasing the anmount of fuel, and a

fuel - switching tim adj ust t .a _gasy hur efting r ntrolling
t he rot a??%‘n’aelrgts%reecﬁ]cgﬁ nda{ ugggleergt?g%ﬁg rg %d ?%E& ,tsjtéébsaet%gr?geqpm si gnal
representf a bi asﬁg‘g ust ment such as fuel or . an atnospheric _condition, an

adj ust nent ofa © tF bfF aRC&idr mdss tD d"PhEN SraRPCUSTa Fatio Zontrolling

stability of conmbustion and a |ine adjustnent of exhausted-gas tenperature
25 adj ustweht neaht ek cibe Haged onf t AR el Ned-tgke -

In the case of the parallel in, the setting
signal represents a synchronized adjustment of
matching speed for synchronization with a power
system after the rotational speed reaches a

10 target, and a switch adjustment of a breaker at
the same time as the synchronization.

In the case of the load up or the load down,
the setting signal represents a bias adjustment
such as fuel or an atmospheric condition to

15 achieve a stable operation while increasing and
decreasing the amount of fuel, and a fuel-
switching timing adjustment and a gas-burner
setting for controlling the rotational speed.

In the case of the rated load, the setting

20 signal represents a bias adjustment such as fuel
or an atmospheric condition, an adjustment of a
ratio of an air mass to a fuel mass as a ratio
controlling stability of combustion and a line
adjustment of exhausted-gas temperature

25 adjustment, which 1is based on the exhausted-gas



24 tenperature and adopted as recomrended adjustnment of the conbustion
tenperature. In the case of the |oad cutoff, the setting signal represents
a fuel changeover adjustnent for 5 stabilizing a flame for fuel narrowed
down abruptly or an adjustment of a m‘inmumfuel anount serving as a
flame-failure limt. In the case of the run-back, the setting signal
represents an adjustnent of an air-fuel 10 ratio for maintaining stability

of conbustipeddt @rpr 0888S 4QopHdpt las I educemme hdadi ardi {1 bet mafrar enent i oned
adjustnent of a mninumfuel amount. In the case of the trip, the setting

signal 1B keps €s6RLY AN B YIiBBL 2@fude fuel valve to suppress a
rotational -speed I ncrease acconpanying an abrupt decrease in | oad, an

adj ust rent of the _tenperature of_ gxhau d order t Ss an
abr upt increaséﬂ?ntg¥%aﬁ§f§3-8§s %gﬁpgyg%ﬁre o%%ﬂ aﬁﬁgbr%%?%ﬁ%%fease in

conbustion tenperature due to_an excessively | arge. ampunt of J ntroduced
f uel emc%%ﬂﬂﬁ}tBer?%%ﬁﬁﬁLﬁef&e%h%gﬁ&%F% eﬁn%ﬁ%@?%ﬂﬁ%%tﬁﬂﬁ The

control apparatus 2 supplies a process- 25 val ue neasurenent signal to the
conpari sehabilizing a flame for fuel narrowed down

abruptly or an adjustment of a minimum fuel amount
serving as a flame-failure limit.
In the case of the run-back, the setting
signal represents an adjustment of an air-fuel
10 ratio for maintaining stability of combustion in a
process to abruptly reduce a locad and the
aforementioned adjustment of a minimum fuel
amount .
In the case of the trip, the setting signal
15 represents an adjustment of a fuel wvalve to
suppress a rotational-speed increase accompanying
an abrupt decrease in load, an adjustment of the
temperature of exhausted gas in order to suppress
an abrupt increase 1in exhausted-gas temperature
20 (or an abrupt increase in combustion temperature)
due to an excessively large amount of introduced
fuel according to the magnitude of the 1load or
another adjustment.
The control apparatus 2 supplies a process-

25 wvalue measurement signal to the comparison



25 function 60, which outputs a conparison signal to a discrimnator 62. I|f
a difference fromany one of nunerical values set in advance is |large, the
processing is returned to the setti n%t%ui dance 5 database 59 to repeat the
adj ustnment of the setting value. If e difference falls within a range of
tol erance, on the other hand, the display function displays a result of the
adjustnents. In addition, if the trial-operation support 10 is selected, an
oper ati ofiuhe tiHesor @ ovoi ¢ iddh adutptbe robiclenegul prant signslseto
automatically so that voice data representing a situation at the onsite is
recorded, BiiGc B g o db29T3M ShoME NG 831 YRIGA ncdS COshI HHRL 9 of a

manual for the mal ntenance database 50. First of all, a nenber sel ect
function, g3 sel gets. & MeMber Lo be My atajfedy, o Typical Ly.qdremhgrs can be
classified ihto Farge categories, i.” é., nain apparatus, "auxiliary 20

apparatus and utjlity apparatus. The main__apparatus, auxiliagry apparatus
and uti IP¥9Ceiparat u%scarFee%‘dﬁnﬁ;f Ur® heFREl as§E F &R nt%ula@)éiclﬁ?n

categories. That is to say, exanples of the nmain apparatus are _a turbine, a
boi | &r ahdtabZsgendPat ok© ExadPEes of thRe aAafki Mis&WLapparat us the

setting value. If the difference falls within a

range of tolerance, on the other hand, the display
function displays a result of the adjustments.

In addition, if the trial-operation support

10 is selected, an operation to record voice data in

the mobile equipment 12 is set automatically so

that voice data representing a situation at the

onsite is recorded.

Fig. 8 1s a diagram showing a typical

15 configuration of a manual for the maintenance

database 50. First of all, a member select

function 63 selects a member to be maintained.

Typically, members can be classified into large

categories, i. e., main apparatus, auxiliary
20 apparatus and utility apparatus. The main
apparatus, auxiliary apparatus and utility

apparatus can each be further classified into
medium categories. That 1is to say, examples of
the main apparatus are a turbine, a boiler and a

25 generator. Examples of the auxiliary apparatus



26 are a torque converter, a lubrication oil punp and a water supply punp.
Exanpl es of the utility apparatus are a water-processing apparatus and a
cooling tower. The apparatus can also be 5 classified into snaller
categories such as a burner, a tur bi4fe and a conpressor. As an exanpl e,
the figure shows flows in main apparatus, which are a turbine and a burner
in this case. Information is sent fromthe nenber select 10 function 63 to

a mai nt eppace oubdance dahatasee84. a Thabiaidd enamceo gui ganse Gaidbase 64
i ncludes a disassenbly/assenbly dat abase 65, assenbly-tine

cl earancg/ tpheeances deyh gt i @RieNt rol Exahiiese 66, o rCommANent ¢ ik gplAcenent
criteria 67 and a conponent 15 repl acenent request 68. The

di sasse / ly. at ab _i i nf or i t ang and
| ocat i on@%¥a§\§a}ﬁggma gr %s%\/\iﬂg%g}%#%?%t%n aﬁég%ﬁ%u%?on el enent s
or the |like. The assenbl ti me_cl earance/tol erance _devi a;ti on control val ues

20 66 i ncPAdd Dl erté?l‘ﬁ%gygind clqég?anc%gpaﬁ?etu?ol eF8fces®arrd cl éar ances each

serve as a reference taken in a grocess to assenbl e each of nenbers. The
conp8nentlpéplidcednt it PeriBM8F L Sithel Gaé SI7Bi /&t | oRUFRdi c@fi ng? a usage
limt of 25 each of deteriorated and/or danaged states. The

burner, a turbine and a compressor. As an

example, the figure shows flows in main apparatus,
which are a turbine and a burner in this case.
Information is sent from the member select
10 function 63 to a maintenance guidance database 64.
The maintenance guidance database 64 includes a
disassembly/assembly database 65, assembly-time
clearance/tolerance deviation control wvalues 66,
component-replacement criteria 67 and a component-
15 replacement reguest 68. The disassembly/assembly
database 65 includes information on the name and
location of every member as well as information on
configuration elements or the like. The assembly-
time clearance/tolerance deviation control wvalues
20 66 include tolerances and clearances, The
tolerances and clearances each serve as a
reference taken in a process to assemble each of
members. The component-replacement criteria 67
include information indicating a usage 1limit of

25 each of deteriorated and/or damaged states. The



27 component -repl acenent request 68 includes information indicating actual

menbers to be replaced. Infornmation selected fromthose stored in the

mai nt enance gui dance database 64 is 5 displayed on the display function 39.
Fig. 9 is a diagramshowing a typical2’internal configuration of the center

PC 9. Image and voice data fromthe transm ssion/reception apparatus 8 is
sent to an inmage conbination 10 function 69 and a real -tinme conmuni cation

functi ongohbondgr audpit a ek dddier | magerggukigiat i on Faincti otncUdesssent to
t he 3D- CAD mat chi ng function 19. The 3D-CAD matchi ng function 19 is provided

Wi th theiﬁgfo%gci“t'g%r# ngqqlcgﬁ%tglgng%zo Jepti.gned mcﬁ]TgFgglrsl i er-as g, addi ti onal

dat abase. ter verifying t fromthe 3D tal inmage database 20
is matches with inforgation (image data) fromthe i e conbi nat i on

functi onr§§\,¥aicn%d'dat g‘?’iésogrg ltj“[og“tﬁga"ﬁfg@%drre Ea%n%”ﬁ SfFunéti®on 22 20 and a
signal -switching function 70. The inmage conbination function 69 includes a
functionifor t8&per PEsiMyCPPAGR of I} HEGE Cfat a THEAPRESF as & restilt of

taking images in a plurality of directions for a menber of interest in
order5 t 0d25psery ¢fr touml t beorddi sl 8y dHBDEEEdY i Pates to i nage

Fig. 9 1is a diagram showing a typical
internal configuration of the center PC 9. Image
and voice data from the transmission/reception
apparatus 8 is sent to an 1image combination

10 function 69 and a real-time communication function
71. The output of the image combination function
69 is sent to the 3D-CAD matching function 19.
The 3D-CAD matching function 19 is provided
with the 3D digital image database 20 mentioned
15 earlier as an additional database. After
verifying that data from the 3D digital image
database 20 1s matches with information (image
data) from the image combination function 69, the
data is sent to the image measurement function 22
20 and a signal-switching function 70. The image
combination function 69 includes a function for
superposing pieces of 1image data obtained as a
result of taking images in a plurality of
directions for a member of interest in order to

25 set virtual coordinates on 3D coordinates to image



28 end faces so as to add and conbine attributes of |ines, faces or

corners. The 3D-CAD matching function 19 includes a function for
superposing information(imge data) of the nmenber on portions 5 in the sane
coordi nates fromthe image conbinati o function 69 on the basis of
reference coordinates or line, face or corner information from data
recorded in the 3D digital imge database 20 in advance. 10 The i nage

nmeasur engpl fHREkicoNs32 48 aofurd i and oromBASHET NG di-Aensi #8s of the
menber appearing on a display screen and outputting a result of the

Teasur enpnl, Lo a AEASUT RNt ot p saVi NG/ MRIBYEYRNCANNGEL PBREZANT  he

si gnal swi t'‘ching function 70. On the other hand, the voice data is sent

to the real-tine co ni.cat.i o function 71 alon ith the | ata, and
the rea 9?F§€‘¥6nﬁgg?céﬁ9%yé%ﬁct?on 71 5as2Bs gﬁﬁihguéhfgg%%%Fﬁe
signal -swi tching function 70. 20 The Ei nal - swi tching function 70 sends the
data to tREOr&®AtiPRd iMage dfpPdy Phinctien MBPEEY g portions

transmtted-information process function 77. The real-tine image displ ay
functsi oning thit speays ¢aberdierfbss( reapmt ithee | Al dac®mbPBagd|laet ed by t he
signal -swi tching function 70. For

function 69 on the basis of reference coordinates

or line, face or corner information from data

recorded in the 3D digital image database 20 in

advance.

10 The image measurement function 22 is a
function for measuring dimensions of the member
appearing on a display screen and outputting a
result of the measurement to a measurement-data
saving/management function 72 and the signal -

15 switching function 70. On the other hand, the
voice data is sent to the real-time communication
function 71 along with the image data, and the
real-time communication function 71 passes on the
data to the signal-switching function 70.

20 The signal-switching function 70 sends the
data to the real-time image display function 18
and a transmitted-information process function 77.

The real-time 1image display function 18

displays information (real-time image data)

25 selected by the signal-switching function 70. For



29 exanple, if information output by the 3D-CAD matching function 19 is

sel ected, a inmages conbined with 3D CAD data al ready prepared is displayed
in order to indicate differences between 5 an actual site screen and design
information as well as conponent att4dbutes. If information output by the
i mge neasurenment function 22 is selected, information fromthe

measur enent -data savi ng/ managenent function 72 is displayed to show 10

posi ti onakainpf1as Mt iign at hiiduthgs iefn ancaeiipd  agparahes i astadmd at the
site. If information output by the real-tinme conmunication function 71 1is

sel ect edy, L e [ eSenty fituathon pf thessite-ganc bg, veriyfiednnssreal -time

comuni cation function 15 71 is capable of carrying out not only

conmuni cations in one diregtli but, _al so onmmuni cations_jn .t i rections.
The real PR P COmilditht i g%_ UHet | gﬁ%ﬁ a Jggeeaﬁ{]a%l egraepnae%%r\lﬁqérjreeti ng
allowing_information to be shared ,bg/ the 20 ngnitorint% center 4 and the
site in EhEPIGI¥RE. 1 addies oh© &Nl RS -dpéist SRCEiSnePetHE SN oi ce dat a
representing the condition of the site is automatically received. If a
voi c@ hagingaatufrlequeney df frecent aiydmdes tandai® frprad 1ian t v 25
measur enent - dat a savi ng/ managenent function 72 as

well as component attributes. If information

output by the 1image measurement function 22 1is
selected, information from the measurement-data
saving/management function 72 is displayed to show
10 positional information attributes of an actual
apparatus installed at the site. If information
output by the real-time communication function 71
is selected, the present situation of the site can
be verified. The real-time communication function
15 71 is capable of carrying out not only
communications in one direction, but also
communications in two directions. The real-time
communication function 71 also enables a network
meeting allowing information to be shared by the

20 monitoring center 4 and the site in the object.
In addition, at a trial-operation time, the
voice data representing the condition of the site
is automatically received. If a voice having a
frequency different from voice data stored in the

25 measurement-data saving/management function 72 as



30 voice data representing a normal condition of the site is generated, a

warning is automatically

i ssued. The transmtted-information process

function 5 77 sends data displayed on the real-tine inmage display function
18 to the nonitoring PC 5 of the nobi9e equi pment 12 through the

transm ssi on/reception apparatus 8. An inmage of a

facility being nonitored

is conbined with CAD 10 data, and an i mage data obtained as a result of the

conbi naty9NcieS §88hL i RePhrliehOinTSUE B PFAREI cOAFLHIKILShOM £ 0 tharor ker by
indicating a difference fromdesign information to the worker. In addition,

the tag data is seng tQ 2, vapk

1o sgheGlidynction fdcanthd pEanmytion from

the work- navigation-requesting function 21 set in advance is selected or
retrieved to be transmitted to a data attachment function 75. An

i mage-wt¥PR§ Function 76 is added to the

20 data attachnent function 75 as

a function for _witing intorna%ion ecesEa%%lfor t he mo(% over, existing
-1 1 Le)

i nformation. The'dats &t EAHEN

t he

73 sBAGS ORPy ‘posFritsHAl

functi on777. sehe g r slawptt ddsplayed on the real-time 1mage

10

15

20

25

display function 18 to the monitoring PC 5 of the
mobile equipment 12 through the
transmission/reception apparatus 8. An image of a
facility Dbeing monitored 1is combined with CAD
data, and an 1image data obtained as a result of
the combination is sent in order to issue a proper
instruction to a worker by indicating a difference
from design information to the worker.

In addition, the tag data is sent to a work
select function 74 and information from the work-
navigation-requesting function 21 set 1in advance
is selected or retrieved to be transmitted to a
data attachment function 75.

An image-writing function 76 is added to the
data attachment function 75 as a function for
writing information necessary for the work over
existing information. The data attachment
function 75 sends only positional data of the
information on a screen to the transmitted-

information process function 77. The transmitted-

dat a of

information on a screen to the transmtted 25 information process



31 information process function 77 sends work- supporting information to the
site being nmaintained through the transm ssion/reception apparatus 8. 5 It
is to be noted that, in addition to information fromthe

wor k- navi gati on-requesting function 24, maintenance information necessary
for the work can also be retrieved as information to be sent by using the
tag information. The 10 mai ntenance information necessary for the work

i ncl udes; hrfarmt iem fr ¢pdbesismage ureasupanent; 7 funcdhgp 22y ckhe-
information can be retrieved by associating the information in advance or

associ at%nggytge%%ggorm&%g%maegmg typical lyp 15 iptarimati g 19, a

noni t ore Fig. I's a diagram showi ng a typica i nternal
configuratiggﬁﬁ{ t he 3D- CAD tchigg function 19. The jmage gata sent by
Lhe | mag@® bt RGET on TUREFh 60" BRd 1 Het CABHe &7 88" By <56 13 3D
digital image database 20 are matched by a coordinate recognition function
79 so t h@PPEHE UEoienci de with each other on the same coordinates. After

the matchi ng process, a superposition function 80 superposes those inages.
The 25 superpositionsfuroti one80raeredveshddta in addition to

information from the work-navigation-requesting
function 21, maintenance information necessary for
the work can also be retrieved as information to
be sent by using the tag information. The
10 maintenance information necessary for the work
includes information from the 1image measurement
function 22. The information can be retrieved by
associating the information in advance or
associating the information by using typically
15 information on a monitored portion.

Fig. 10 1s a diagram showing a typical
internal configuration of the 3D-CAD matching
function 19. The 1image data sent by the image
combination function 69 and the CAD data sent by

20 the 3D digital image database 20 are matched by a
coordinate recognition function 79 so that they
coincide with each other on the same coordinates.
After the matching process, a superposition
function 80 superposes those images. The

25 superposition function 80 receives data



32 representing a photographing direction, a photographing distance and a
phot ographing contraction as information on a photographing nethod adopted
by the i mge-capture apparatus 13. 5 The superposition function 80 nakes
phot ogr aphi ng- poi nt coordi nates coing?de with coordinates in a virtual
space in the 3D digital inmage database 20 in order to carry out a
superposition process on a surface of a nenber of interest on the 3D CAD.

10 The supeynosedciiRfprmatd on isnbhery,sephithe a nebercdidierencg
determ nation functi on 81. The " nenbér difference determ nation function 81

| Fon function e | _ tion
52" ar 1 neehe tIREIER 1 ST 1T BFEECL Gotor PR gk ForctTon 81

sends information on a nenber .determ ned as a nenber to be subjected to a
mai nt enaff& WMot R8T he? St r ahBAPEHRRE + Rfor naRi ot pr 8@&%09Eﬁ@§|b¢1977 as

information with a difference going beyond a range 20 of tolerance. Fig. 11
is a di ageamicshowdrp betypbPralt hentierdaf -Caift gtfat@ BRaGTARWE rebrber
difference determ nation function 81. An entire-imge recognition function
83 far rehegnsupey s i mage 25uafc tthenemdtd reaslssecp hiod ber apiiitag ned
recel ves
point coordinates coincide with coordinates in a
virtual space in the 3D digital image database 20
in order to carry out a superposition process on a
surface of a member of interest on the 3D-CAD.
10 The superposed information is then sent to a
member difference determination function 81. The
member difference determination function 81 also
receives information from a main-member tolerance
difference database 82 at the same time. The
15 member difference determination function 81 sends
information on a member determined as a member to
be subjected to a maintenance work to the
transmitted-information process function 77 as
information with a difference going beyond a range
20 of tolerance.
Fig. 11 1is a diagram showing a typical
internal configuration of the member difference
determination function 81l. An entire-image

recognition function 83 for recognizing an image

25 of the entire object to be maintained receives



33 information fromthe superposition function 80. In the case of a gas
turbi ne generator, for exanple, the entire-imge recognition function 83
creates 3D data by superposing 3D-CAD data as the 5 whole of the gas turbine
and its real imge data, and the supetposed inage data 3Dis sent to a
function 84 for recognizing whether the inmage data(object)3D is beyond a
tol erabl e coordinate. The function 84 also receives information fromthe 10

mai n- nenbgE Lol £f apee difdgrenge datahasgodd ¢ n thehasisnof sthe 3D data
and the information received fromthe nmai n-nenber tol erance difference

dat abase; 82, (the ipLalerabke appagakus g} pat aeﬁgg,%ggggi, on dgnction 84
recogni zes a nenber whose 15 appearance change vdl ue representing a
deterioration.and/ qr, a defornmati.on._exceeds a_ .ol erance v%yugn %ﬂﬁ sets the
r ecogni ZeH 2 Mdder €t B8 3D Fard A A% si GhaP I8t ph? Moyt PRE 58I érabl e
apparatus coordinate recognition function 84 is 20 sent to a nenber
coor di natEEREEYNED oRRE@NCRY 0rF UBST PPIFE M@ nifdt - ©BBr i dake FBcdgifition
function 85 generates a signal representing the nmenber and supplies the
genepBat edhsilgnad ft dlee | gead  teyieine edrag gérent r eeduesmafdctpd® 86. The
| ocal menber 25 enl argenent request function 86 generates

and the superposed image data 3D 1is sent to a

function 84 for <recognizing whether the image
data (object)3D is Dbeyond a tolerable coordinate.
The function 84 also receives information from the
10 main-member tolerance difference database 82. On
the basis of the 3D data and the information
received from the main-member tolerance difference
database 82, the intolerable apparatus coordinate
recognition function 84 recognizes a member whose
15 appearance change value representing a
deterioration and/or a deformation exceeds a
tolerance value, and sets the recognized member on
the 3D data. A signal output by the intolerable
apparatus coordinate recognition function 84 is
20 sent to a member coordinate recognition function
85. The member coordinate recognition function 85
generates a signal representing the member and
supplies the generated signal to a 1local member
enlargement request function 86. The local member

25 enlargement request function 86 generates



34 informati on of the nenber enlarged on the imge and supplies the
generated information to a photographing procedure control function 87. If
t he i mage-capture apparatus 13 includes a 5 phot ographi ng-direction

adj ust ment apparatus, the photographi‘g procedure control function 87
supplies a direction-instruction control signal of the apparatus to the
transmtted-information process function 77. If the imge-capture 10

appar at usn 3 Anlict vdes B¢ PRMOIHRRNG OG- diheeligpng ashust pent i atus, on
t he other hand, the photographing procedure control function 8 supplies a

si gnal i nghcatinged qeLhod of - phohagraniling heo therogn the seyeen of the

15 nobil e equip to the transmtted-information process function 77.
Fig. 12 i di agram showi_ng typical informatjpon qutput t he nmber
di ffer en850%(5°€,9cre$ nas oﬁ’rr%%%éue&? 8E°Ton 4 aﬁm Stﬁé?at u@lzo difs% ay
function 88 serving as a first typical screen, an all aobject apparatus
i mage di §PPay FUREEI-GRBOUARd antBBREAT WHpar dtus CABHi$PFSy finction 90
are displayed. In addition, the all apparatus display function 88 also
di splbaysphat253 1 ambé /g -GADresytbi pat | ad jdissphe tf uapbieona t vel uditde
photographing procedure control function 87
supplies a direction-instruction control signal of
the apparatus to the transmitted-information

process function 77. If the image-capture

10 apparatus 13 includes no photographing-direction

adjustment apparatus, on the other hand, the
photographing procedure control function 87
supplies a signal indicating a method of

photographing the member on the screen of the
15 mobile equipment 12 to the transmitted-information

process function 77.

Fig. 12 is a diagram showing typical
information output by the member difference
determination function 81. On an all apparatus

20 display function 88 serving as a first typical
screen, an all object apparatus image display
function 89 and an object apparatus CAD display
function 90 are displayed. In addition, the all
apparatus display function 88 also displays an

25 image / CAD combination display function including



35 difference position disclosure information 91 obtained as a result of
superposition of the all object apparatus inmge display function 89 and the
obj ect apparatus CAD display function 90. The 5 inmage / CAD conbi nati on

di splay function including difference® position disclosure information 91
enphasi zes differences between the all object apparatus inage display
function 89 and the object apparatus CAD display function 90. On a |ocal 10

i mge phot eganhiAg copbkalt i BHor nat ken i spbosui af Jrgtiiem 92 serving as a
second typical screen, on the other hand, a determ ned-nenber

enl argedsbimge. ¢l sl ay THEGLIAN AT I SALRSANLERG B8 Uil calt Py by the

| ocal me nlargenment request functi 6 is displayed. The
phot ogr A7 g or CRERULE Bfopt e By VHEP | Akod CRBRLGTS HgpaAtus i An
exanple of the information is a photographing position 20 represented by an
angl e 0 PPIRRK deReE 2t L£2Ror f26MiAY | i hBRCe?BncdOpassi 7g & hrough t he
menber and a horizontal distance of XXY nm If the inage-capture apparatus
13 i Acl utdwsgan / a@pdst aenb ifnmet pon,df ep levanpractal eontirot 1 dgmed 25 is
sent. The control signal conveys information
difference position disclosure information 91
emphasizes differences between the all object
apparatus image display function 89 and the object
apparatus CAD display function 90. On a 1local
10 image photographing control information disclosure
function 92 serving as a second typical screen, on
the other hand, a determined-member enlarged-image
display function 93 representing a signal output
by the local member enlargement request function
15 86 is displayed. The determined-member enlarged-
image display function 93 1is information on a
photographing procedure adopted by the image-
capture apparatus 13. An example of the
information is a photographing position
20 represented by an angle ¢ of XXX degrees from a
horizontal-line reference passing through the
member and a horizontal distance of XXY mm. If
the image-capture apparatus 13 includes an

adjustment function, for example, a control signal

25 is sent. The control signal conveys information



36 such as a hori zont al

(degrees and a focus of y. Fig. 13 is a diagram show ng a typi cal
of the mai n-nenber tol erance difference 5 database 82. Typically,
shaft-bearing tol erance wear thi cknes¥® 94 has a function for indicating a
shaft-beari ng-si de wear tolerance value of any rotational shaft bearing and

a rotational -shaft- side wear tolerance value. A wng tolerance 10

direction of a degrees, a vertical direction of

structure
a

reduced-ygkh thikckpesgo9a dyptaal | Mikasc@ibunchiron o f e yRdiecat i ng an
oxi dation wall reduction tolerance value for a wall reduction caused by

hi gh-tewgﬁf%wﬂ 0as At ; 6an e @e@@g%%% WhHR £356cak MRy end in a
y, a 15

t ur bi ne.

ypi ca transition p

ace tol erance danmage thickness 96 for

i ntroduci ng gas;tur bi byrpned_gas; i ur bi - a.fu ,qn, for
indicating a giﬁﬁge Hb ergﬁge ava?ﬁgg%?ag dé%ggglggiseg bgg%grgédpgas. A

sensor

broke3¥mﬁre 9 Réficall. i ncl udes %nf rmati on aon | a Quts of al

si gnal wFFEES uﬁetéjrr%er Gr &% némeﬁﬁjeesléureo BhE6F SAs QatA "o the
basis of these pieces of information, the nmenber djifference determ nation
f uncti ond8tadd et § 2a neAdri ¢AALY nedd$hdf bebedpal Ped tir 1 fEpMERd, and the

nmenber

10

15

20

25

25 difference determ nation function 81 is thus
wear thickness 94 has a function for indicating a

shaft-bearing-side wear tolerance value of any
rotational shaft bearing and a rotational-shaft-
side wear tolerance value. A wing tolerance
reduced-wall thickness 95 typically has a function
for indicating an oxidation wall reduction
tolerance wvalue for a wall reduction caused by
high-temperature gas that can be generated with
ease at a wing end in a turbine. Typically, a
transition peace tolerance damage thickness 96 for
introducing gas-turbine burned gas to a turbine
has a function for indicating a damage tolerance
value of a damage caused by burned gas. A sensor
broken wire 97 typically includes information on
layouts of all signal wires of a temperature or a
pressure sensor as CAD data. On the basis of
these pieces of information, the member difference
determination function 81 selects a member that
needs to be repaired or replaced, and the member

difference determination function 81 is thus



37 capable of including information on the selected nenber in information
to be transmtted to the center PC 9. Fig. 14 is a diagramshow ng a
typical 5 internal configuration of the visual nmanual function 14 and a
procedure-error-providing function. &lery database can be provided on the
center side, the facility side or both the sides. The nobile equipnent 12
conprises the select 10 function 47, the screen select function 51, a

wor K- i t emaigyiit ef UBET | DRCIB @ENEGt hen doslaayi ohunehi 0Phad9. sEhe ceager PC 9
conprises a procedure verification function 99, a determ ner 100, a

work-si teddentifigathonJuagtiion 10, andea 45 praceduter eryor yeek
information select function 102. There are a plurality of enbodi nents in
whi ch thee Qg-ié%mé nput function 98 receives information fromthe nobile
equipnenf ©th center PC 9 and the nmonitoring PC 5. 20 A select signa
46 indicating a work phase, (which_can be an installation work, a

mai nt enance WBER -or g4tri%ﬁ-oﬁbrd§?891ﬁﬁ?k)s RS ihfoF ¥R ORLfrom the
installation database 48, the trial-operation database 49 and the

mai ntenaddd €5ndat abasa Goguwkitchohavecbeent preepareids it ladv awdera l

function 14 and a procedure-error-providing
function. Every database can be provided on the
center side, the facility side or both the sides.
The mobile equipment 12 comprises the select

10 function 47, the screen select function 51, a
work-item input function 98 and the display
function 39. The center PC 9 comprises a
procedure verification function 99, a determiner
100, a work-site identification function 101 and a

15 procedure-error work information select function
102. There are a plurality of embodiments in
which the work-item input function 98 receives
information from the mobile equipment 12, the
center PC 9 and the monitoring PC 5.

20 A select signal 46 1indicating a work phase
(which can be an installation work, a maintenance
work or a trial-operation work) selects
information from the installation database 48, the
trial-operation database 49 and the maintenance

25 database 50, which have been prepared in advance,



38 as the output of the select function 47. The output of the select
function 47 is sent to the screen select function 51 and the procedure
verification function 99. Information_ output by 5 the screen select function
51 is sent to the work- iteminput fub&tion 98 and the display function 39.
Wth the work-iteminput function 98, a person actually doing works or a
supervisor verifies a work process along a work item before 10 suppl yi ng

the procgss tie tBatiRbi | erequidnest sk flhe twosk- utrem i nput function 98 is
provided in the center PC 9. In sone cases, the work-iteminput function

98 has a functtnn foreyeri fyEng RO QPeLati gnugarhicpd gyt Py adperson doing
wor ks on 15 the basis of information output by the imge- capture apparatus

13 before inputti t veri fiLed - .mat i .on. e t al i e
expl ai negol aqi%? S%%er(g ersr(_:iln%&?o fl'—‘ihgégigql Iér)l?ora%i %g%oﬂé%éf\gﬁiy&f%e
work-iteminput 2Q function 98 is sent to the procedure verification
functi onv§9”.lpf'rh%af5|1(5’6éd§r%n?/5rlpﬂ cdthion fﬁﬁ%ﬂrd‘gatégnal 88 HRR i \QR%

i nformati on output by the select function 47. The procedure verification
f uncti onth®9 e katess ¢he dtnf brmath ohn odtlput s by sttHe ®Or KK 128 Maghf T nput
function 98 with the information output

item input function 98 and the display function

39. With the work-item input function 98, a
person actually doing works or a supervisor
verifies a work process along a work item before
10 supplying the process to the mobile equipment 12.
The work-item input function 98 is provided in the
center PC 9. In some cases, the work-item input
function 98 has a function for <verifying an
operation carried out by a person doing works on
15 the basis of information output by the image-
capture apparatus 13 before inputting the verified
information. More details will be explained later

by referring to Fig. 15.
Information output by the work-item input
20 function 98 1is sent to the procedure verification
function 99. The procedure verification function
99 also receives information output by the select
function 47. The procedure verification function
99 collates the information output by the work-

25 item input function 98 with the information output



39 by the select function 47 to conpare the progress of the actual work
with a procedure described in a nanual and supplies a result of the
collation to the determ ner 100. If the result of the 5 collation indicates
that the work has been carried forwatd in progress according to the nanual
procedure, the determ ner 100 produces a good' result of determination. In
this case, the determ ner 100 supplies confirmation information 10 to the

di splay pyncihen s¥ett thenreswdd af7 the «mhpatieonthedisavesddwmt the work
was not carried forward in accordance with the procedure of the nanual or

the workohas 10l veR Al i MHIAPET WiRK al 3 dedaR et Neegbharndandn the
determ ner 100 15 produces a no good' "result of determnation. In this

case, tNEaGRLef MARl LY g@f&%%heapgggm%tsg ' dgat bﬁata@fiaumcalon 101 of

t he resuW? determn gréess o e actual conpar ed
wi th the procedqure described in the 20 co rlng work item of
t he manu&PSwit etgrr”é{:laﬁﬁltlg)ﬂ%sn gnal Tepr g’een ﬁ&stn'ﬁ “work |tetrﬁ1?n t he
center PC 9 receiving the recognition signal transnltted on the basis of an
i nput5 r eeeilvieat $ PBMINGECRIA $ e tEGU phBAt WPrks had | Bp@D | REFEELSHg 25
conpletion of the work item In the case of a

forward in progress according to the manual

procedure, the determiner 100 produces a ‘good’
result of determination. In this case, the
determiner 100 supplies confirmation information
10 to the display function 39. If the result of the
collation indicates that the work was not carried
forward in accordance with the procedure of the
manual or the work has given an improper work
result, on the other hand, the determiner 100
15 produces a ‘'‘no good’ result of determination. In
this case, the determiner 100 informs a work-site
identification function 101 of the result of
determination. The progress of the actual work is
compared with the procedure described in the
20 manual by comparing a work item of the manual with
a recognition signal representing the work item in
the center PC 9 receiving the recognition signal
transmitted on the basis of an input received from
the mobile equipment 12 as an input indicating

25 completion of the work item. In the case of a



40 conti nuous work procedure, agreenent with a reception order is exam ned.
If the recognition signal of the work item has been received not in
accordance with the procedure described in the 5 manual, no agreement with
the reception order is determined. Sthce the conparison process is carried
out at a renote location, tinme information can be attached to a recognition
signal transmtted by the nobi | e equi pnent 12 as the 10 recognition signal

representioid {1 oW K ®Rki N pebdeid i Peenhanga dd@epieci siiodhof &he
conmparison process. The work- S|te identification function 101 also

recei ves the address, ol the smobile eaubgment 145 3% The-addressohs used as

|nfornat|on for |dent|fy|ng the nobile equi pnment 12 serving as the source
of the recelv or t i on. A SI naI Qut put byr%Qg wor% Slt i
|dent|f|§é§¥b grict i YT s seﬁ? P85 BESEedbtFESY S8 WPk i hfor mati on
20 sel ect functlon 102 If only one nobile equipnent, 12 is used, that is,
if a pIuﬁQQQEd%FCﬁbmW%Fheqﬁpﬁnﬂﬁr??eg%¥%otdﬁ§&§1?ﬁé-w&Fk:ﬁ?%
identification function 101 can be elimnated. There are a plurality of
met hdds Memuel er Mai P BeeBaat k witle. Ylre actar drde mi ¥ @npe of st he
met hods

determined. Since the comparison process is

carried out at a remote location, time information

can be attached to a recognition signal

transmitted by the mobile equipment 12 as the

10 recognition signal representing the work item in

order to enhance the precision of the comparison
process.

The work-site identification function 101

also receives the address of the mobile equipment

15 12. The address 1is wused as information for

identifying the mobile equipment 12 serving as the

source of the received information. A signal

output by the work-site identification function

101 is sent to a procedure-error work information

20 select function 102. If only one mobile equipment

12 is wused, that 1is, 1if a plurality of mobile

equipment 12 are not used, the work-site

identification function 101 <can be eliminated.

There are a plurality of methods for determining a

25 work site. In accordance with one of the methods



41 for determning a work site, received data with an error retrieved by
the procedure-error work information select function 102 as wll be
described later is assuned to be data transmtted 5 froma site with the
error retrieved, and the address of 4the received data is identified. In
accordance wth another one of the nethods for determning a work site,
work-site data is provided as data associating the address of every 10

nobi | e equiPrEAt e 12, { Aga oK KK 121880 a-MeEK ved t Baits retikieved froma
result produced by the procedure-error work information select function

102 as will Qe described, daterplo beqused fafo o hdendldyiag an addgess

recorded in the work-site a as an a ess of the nobile equipnent 12

associated with the work sjte, The procedure- or work information select
functionlﬂ§?EW§BlFEbei6¥§i?ﬁE inEBFﬁﬂi%%ﬂ fr@h? th@spro@gﬂg¥e VeTification
function 99 as 20 information used for_selecting a problem generation item
gener at i A§SE P bBAem # Aeihel EoF3BUMSH at Rorke s 2 THe Prefedirederror work
i nformation select function 102 supplies the selected itemto the display
functd onf3®@m The 25itaf omddth ontkent erarathe e spligyvédnct poyd 3% he

address of the received data 1is identified. In
accordance with another one o0of the methods for
determining a work site, work-site data is
provided as data associating the address of every

10 mobile equipment 12 with a work site and a work
site 1is retrieved from a result produced by the
procedure-error work information select function
102 as will be described 1later to be wused for
identifying an address recorded in the work-site

15 data as an address of the mobile equipment 12
associated with the work site.

The procedure-error work information select
function 102 also receives the information from
the procedure verification function 99 as

20 information used for selecting a problem
generation item generating a problem in the course
of a work step. The procedure-error work
information select function 102 supplies the
selected item to the display function 39. The

25 information sent to the display function 39



42 typically includes a warning (Warning!), a problem generation step (Step
00x) and error recovery information (See Manual No. 1.1.1) as shown in

typi cal procedure error information 103 of the 5 figure. The procedure
error information is information usetfor a process of recovery froma
procedure error. A manual showi ng a procedure for a process of recovery
froman error as a procedure 10 different froma work manual procedure is

prepar ed¢ yidy @, separal 81 databage.wBynt hansirhkinithd he, erd op r JrecoOmery
informati on along"with error information, an error procedure and an error

| ocati onggan, be. ;identi £Led sastDat tdiecper s doj 0. voE kL, geper at i ng

t he procg ure error can provided wth a work procedure for a process of
recovery. fromthe erro In gddition, a plurality of . pieces of.error
recovery i Ool?rﬂﬁ{gil(?ﬁl ca#%@ gglnélc?gd.N?he gf'q‘t'h]eypi ae(?essglfowerr]‘rolrnrecovery
20 information is error recovery information prepared in advance for a
manual pEYREdiR & cRESGRICHT Spr SCEHRFe eriRTMARSTer bRé oPk héBfeces of
error recovery information is error recovery information prepared in
advarice fogurerocedure, 25 which was transnitted fromthe nobil e equi pnent

12
The procedure error information is

information used for a process of recovery from a
procedure error. A manual showing a procedure for
a process of recovery from an error as a procedure
10 different from a work manual procedure is prepared
in a separate database. By transmitting the error
recovery information along with error information,
an error procedure and an error location can be
identified SO that the person doing a work
15 generating the procedure error can be provided
with a work procedure for a process of recovery
from the error. In addition, a plurality of
pieces of error recovery 1nformation can be
selected. One of the pieces of error recovery
20 information is error recovery information prepared
in advance for a manual procedure causing a
procedure error. Another one of the pieces of
error recovery information is error recovery
information prepared in advance for a procedure,

25 which was transmitted from the mobile equipment 12



43 when a procedure error was generated. Upon a request for a display of the

error r

ecovery information on the display function 39, the error

recovery

information is displayed 5 nanually or_automatically and an input of a

work itemis accepted by the ﬁ%rk-iten1input function 98. Then, the

e verification function 99 verifies a procedure of the error
procedure and an input procedure. The 10 processes are repeated

till thewpiera pelo dOQurr asliiees avagogdnarestbt .of determination. Assume
for exanple that, for a work to be carried out in the order of steps A- B

- C- D the wapk s 5 agtdidh by ccakljed Oulysidpihe onder (¢fe StepsoA - B 15 -

return
pr ocedur
recovery

D. Inth
determn
1.1.2. 1
go back

to resto
i nf or mat

is case, the determ ner 100 produces a no good' result of

ation and the rocedure errot.infar.matj 1 o] al No.
Eeé:c%‘é?ﬁé’ncénv%ofﬁmﬁgrl&eﬂ %51 ?fhf Zf&l{%%eigg)l 0\%%8 Jf\g\%nﬁgédure shal |

to imediately 20 preceding . st B and a work shall he carr
A%qruagﬁgﬂFt of &£ 96B done * g%%@ﬁtﬁon1hel%roc 4P B¥ T 8r

ion 103 shows a correct work and, if the determ ner 100 pr

i ed out

oduces a

“good® revgtvabivderer avtRnahicdslyi aad tae 2MRBEKAR et IRt T Runcti on 98
enters a state of

10

15

20

25

work item is accepted by the work-item input
function 98. Then, the procedure verification
function 99 wverifies a procedure of the error
recovery procedure and an input procedure. The
processes are repeated till the determiner 100
produces a ‘good’ result of determination. Assume
for example that, for a work to be carried out in
the order of steps A > B > C > D, the work is
actually carried out in the order of steps A > B
2> D. In this case, the determiner 100 produces a
‘no good’ result of determination and the
procedure error 1information 103 shows Manual No.
1.1.2. In accordance with Manual No. 1.1.2, the
flow of the procedure shall go back to immediately
preceding step B and a work shall be carried out
to restore the result of a job done at step D.
The procedure error information 103 shows a
correct work and, if the determiner 100 produces a
‘good’ result of determination this time, the

work-item input function 98 enters a state of



44 waiting for an input of an order of steps C- D since the flow of the
procedure has gone back to step B. By the sane token, the nobile equi pnment
12 5 conprises the display function 39 and the work- iteminput function
98. The display function 39 is a nedats for showing manual work data of a
dat abase. On the other hand, the work-iteminput function 98 is a function
for inputting work 10 condition data show ng the condition of a work done

by a worgeant it mnkterd ngnRatd edpahsesrder eseptd ©8prEaNS Horprecei vi ng
work condition data fromone of nobile equipnment and a transm ssion neans

for trangmintdd ngpihesweyk e@ndihicon, datadPrdS 1eh SOrguk &1 apkoves in the
nonitoring center. The center PC 9 is perforned as 'a nonitoring systemin
or der tos§g h%fy an operation to nake a request for a procedure error. The
nmoni tori ng system conprises the procedure verification function 99, 20 the
work-site identification functiqn 101 agd a_ transm ssion _neans.. The

LS URROH g

procedure veri?Ycatf6n SPAMFctitGH VY i s £t SraCORPE T hg Wor k

condition data input fromone of a plurality of nobile equipnment with
manud - wePRRdat e sf Bhes ddiubha¥. THakcrkOsii? idRfti FPCat W@F K unction

item input function 98. The display function 39
is a means for showing manual work data of a
database. On the other hand, the work-item input
function 98 is a function for inputting work
10 condition data showing the condition of a work
done by a worker. The monitoring PC 5 comprises a
reception means for receiving work condition data
from one of mobile equipment and a transmission
means for transmitting the work condition data to
15 a computer employed in the monitoring center. The
center PC 9 is performed as a monitoring system in
order to simplify an operation to make a request
for a procedure error. The monitoring system
comprises the procedure verification function 99,
20 the work-site identification function 101 and a
transmission means. The procedure verification
function 99 is a function for comparing work
condition data input from one of a plurality of
mobile equipment with manual-work data of a

25 database. The work-site identification function



45 101 i
correspo

data in case a conparison result produced by the 5 procedure verification

99 indicates that the piece$®of work condition data do not match
er. The transmi ssion neans is a neans for transmtting procedure
formation to the specific nobile equipnment in case the conparison

functi on
each oth
error in

s a function for identifying a specific nobile equipnent

nding to a work site represented by the m smatching work condition

10 resul t opr oduged gby ¢hgcpriesedure veri fbaatiopi nfuncd i 08p@% i hdicates that

t he piec
there ar
pr oduced
of work
nobi | e

m smat ch
center |
requirin

ranger | proaeduiren, veimicel ¢ s imrocéduret i nno? 2i npud ilgyate 95 Super vi sor

supervis

10

15

20

25

es of work <condition data do not match each other. In addition,

Pl dralifys OheRbi | &5 equl pURAL nand £ e gompapi-gon Jesul t
%63”1 élthgq%%{lltg:)egure ve?%ficé??%n ﬁggns I ndicates that the pieces
condi tion d%ia do ,not natch %gph other]{bgokgfntiijQg?ﬁaspecific

y e

0]

EGH PRRARE EESH r BEpondf nd 1At Gore i V& Tepr 856ht et b

i f

ing work condition data, the 20 conputer enployed jn the nonitoring
?ﬁﬁﬁ

d0capabife o} prEYERErAF HeceSSHYL T nf &F

68% 0 8Y tnelBarty

g that a request for a procedure is made in a work site of a broad

ing the work, there is no need
the pieces of work condition data do not match

each other. The transmission means is a means for
transmitting procedure error information to the
specific mobile equipment in case the comparison
result produced by the ©procedure verification
function 99 indicates that the pieces of work
condition data do not match each other. In
addition, if there are a plurality of mobile
equipment and the comparison result produced by
the procedure wverification means indicates that
the pieces of work condition data do not match
each other, by identifying a specific mobile
equipment corresponding to a work site represented
by the mismatching work condition data, the
computer employed in the monitoring center is
capable of presenting necessary information to a
the party requiring that a request for a procedure
is made 1in a work site of a broad range. In
addition, since the procedure is not input by a

supervisor supervising the work, there is no need



46 for grasping the entire work so that it is possible to elimnate an
error caused by a supervision leak. Fig. 15 is a diagramshow ng a typical
5 internal configuration of a systemin which the center PC 9 has the

wor k-iteminput function 98. Explanatfon of elements shown in the figure as
el ements identical wth those showmm in Fig. 14 is omtted. In the system
each of a plurality of 10 nobile equi pnent 12 includes the display function

39 for dirspl aygpg gypugl Wk data pfea datAabaseo ThadwniteringsPC 5 has
the i mage-capture "apparatus 13 for fetching an inmage of a facility being

noni t or ed.. _The i pmage: capt gﬁgg tu 3 ansmis the f hed i mage to
t he centgPsﬁ%fgigaTh%gceﬁ%%gmg %on%?%se%gﬁginans %o? rece? ing an inmage
fromthe i mage-capture a% aratus 13 and the work-iteminput function 98 for
i nput ti nGARSTKV 187t t15A dat a representing the condition of a 20 work done

by a worker. The inmage received fromthe inmage-capture apgaratus 13 is
exam ned to veFiBy anl8periati of c3fRrPERbUt SHBPWRIWNBr ket oRYPHeERAcility

side. Wrk condition data entered by a worker on the 25 center side is
accegiedimﬁarmamorkoﬂﬁﬁgmnpmuon of a sgsystem in which the

center PC 9 has the work-item input function 98.
Explanation of elements shown in the figure as
elements identical with those shown in Fig. 14 1is
omitted. In the system, each of a plurality of
10 mobile equipment 12 includes the display function
39 for displaying manual work data of a database.
The monitoring PC 5 has the image-capture
apparatus 13 for fetching an image of a facility
being monitored. The image-capture apparatus 13
15 transmits the fetched image to the center PC 9.
The center PC 9 comprises a means for receiving an
image from the image-capture apparatus 13 and the
work-item input function 98 for inputting work
condition data representing the condition of a
20 work done by a worker.

The image received from the i1image-capture
apparatus 13 1s examined to verify an operation
carried out by a worker on the facility side.
Work condition data entered by a worker on the

25 center side 1is accepted by the work-item input



47 function 98. As such, since there is no need for entering work condition
data fromnobile equi pnent 12 at the site, it is possible to get rid of a
procedure error caused by an input m stake made by 5 the worker working at
the site and possible to present nec&dsary information to a the party
requiring that a request for a procedure be made at a work site of a broad
range. Fig. 16 is a diagramshowng a typical 10 internal configuration of

a systemeiyh Wi gh tde nonit enidg, PG i das tiherworiks i hemhapdat feaction 98,
Expl anati on of elenents shown in the figure as elenents identical with

those. Sh%mélniggg:w%k I&)&&EH% é‘a%lépefilbﬁprm@lgitlrée & ﬁ'i!ﬁr&é’n@' de 15
verifies an operation carried out by a worker on the sa side and enters
the verified operation., Wrk condition data is_accepted_by, the work-item
i nput fuﬁl@‘ti 8 %ggrrpiséffeed’ it he Snnﬁﬂsosrjra}ﬁgePCtg. %Igé E‘})éi sog dftagr am
showing a typical 20 internal configuration of a systemin which the
moni t or i RF FXEBURSs SRECFUMERA1ER DfP¥erteri PRUS BhakR kS BRGS 1BY
Expl anati on of elenents shown in the figure as elenents identical with
thoses shdwn werFkgr 14oirkiondtted. Fhet hiss t®niandi nNgoss idykeentoa
procedure error can be confirned even at

present necessary information to a the ©party

requiring that a request for a procedure be made
at a work site of a broad range.
Fig. 16 1is a diagram showing a typical
10 internal configuration of a system in which the
monitoring PC 5 has the work-item input function
98. Explanation of elements shown in the figure
as elements identical with those shown in Fig. 14
is omitted. A supervisor on the facility side
15 wverifies an operation carried out by a worker on
the same side and enters the verified operation.
Work condition data is accepted by the work-item
input function 98 employed in the monitoring PC 5.
Fig. 17 1s a diagram showing a typical
20 internal configuration of a system in which the
monitoring PC 5 has the function of center PC 9
shown in Fig. 15. Explanation of elements shown
in the figure as elements identical with those
shown in Fig. 14 1is omitted. In this monitoring

25 system, a procedure error can be confirmed even at



48 the site. By virtue of the enbodi nents described above, a work

i nstall

at the plant 5 and a nmi ntenance work at the plant can be

a facility at an electric-power generation plant, a trial

to
operation

supported by

using an i mage, a voice, an email and%®design data, which are transnitted

froma

Thus, even if the | anguage spoken by a worker

| anguage tafe t BetSUppPOrt er,
be exchanged between them and understood by themin

monitoring systeminstalled at a |ocation renote fromthe

plant. 10

is different fromthe
intentions of the worker and the supporter can
both directions

smoothly. 15 | g, adfi iR SrWerke | BRJIEE hOR CANGDE F MEBG idb&vEeal -tine

manner in a systemconprising a nonitoring apparatus for periodically
col | ecting recor.di hRput / Qut .process \val ues _0 tion
control §bpg§g usténﬂﬁ%§g8h?h % aé?##%@yédggfEFﬁtéﬁé@?EggQMérﬁség
periodically collecting and recaording control signals of the operation
control SF atdLT a Fidnhri ty &Iﬁ%iI%P@Eﬁ&h%.tanﬁ&ﬁiﬁ&'nFocm

network together with the nonitoring appar at us, inage/voice input/output 25
q

apparat usEdnnéct did éntedHeChobi YT

10

15

20

25

uigentbgnd plant can be

supported by using an image, a voice, an email and
design data, which are transmitted from a
monitoring system installed at a location remote
from the plant.

Thus, even if the language spoken by a worker
is different from the language of the supporter,
intentions of the worker and the supporter can be
exchanged between them and understood by them in
both directions smoothly.

In addition, a work instruction can be given
in a real-time manner in a system comprising a
monitoring apparatus for periodically collecting
and recording input/output process values of an
operation control apparatus employed in a facility
of interest as well as periodically collecting and
recording control signals of the operation control
apparatus, a plurality of mobile equipment
composing a local network together with the
monitoring apparatus, image/voice input/output

apparatus connectable to the mobile equipment and



49 a nonitoring server for nonitoring the information, which are collected
and recorded in the nonitoring apparatus, through a pay station line. 5 On
of that, by using any one of the follow ng functions, necessary
information on a work can be obtai net®without a departure froma work

the top

site. The functions include a function for

i nf or mat

process valqes,used for .gyplyatipg thg; 3% nosgel gy 0f Lhe f@aher;na

digital -
i nf or mat
i nf or mat
ot hers,

procedur é¢%xanpl es of

anount .
sket ¢h.)

10

15

20

25

automati cal ly displ aying

ion on 10 mai ntenance of a nmenber to be inspected, a function for

di spl ayi gg i @y ©8rassenbdl ys ot vithe menber angoaicospenent orcrepl acenent
tol erance values, a tolerance-range display function for displaying

i mage-capture function and a function for recordi ng additional

k n in the, i nf.ormation_acquired ngthellot e#%%ggfgkgﬂ§ioﬁThe

FOF o SHht hPérdlte 2BF 24 drenber T878 %A Bud

show ng,

among 20

drawi ngs of conponents, a repair history and disassenbly/assenbly

the repl acenent values are a clearance and a wear

The additional information includes a witten nenporandum and a

25 FuPttherlmer &o® he fautbdt i cbdi spBay S upeni opne of the

following functions, necessary information on a

work can be obtained without a departure from a

work site. The functions include a function for
automatically displaying information on
maintenance of a member to be inspected, a

function for displaying inform on assembly of the
member and a component or replacement tolerance
values, a tolerance-range display function for
displaying process values used for evaluating the
normalcy of the member, a digital-image-capture
function and a function for recording additional
information in the 1information acquired by the
other functions. (The information on maintenance
of a member is a wvisual manual showing, among
others, drawings of components, a repair history
and disassembly/assembly procedures. Examples of
the replacement values are a clearance and a wear
amount . The additional information includes a
written memorandum and a sketch.)

Furthermore, the automatic display function



50 for automatically displaying information on maintenance of a nenber
receives a signal transmtted by radio conmunication froman tag installed
in advance at a necessary location of _a 5 facility of interest as an tag
having a recording function and, by 2%ecution of a function to select and
di scl ose corresponding information, work information necessary for an
apparatus of interest can be obtained wthout the need to search for the

10 work irafror med{106.m Mot 8avary bYdE.Dé%ClL&tQﬁgOf_ ai hevalnoniber updating an
i nspection or repair history input to the nobile equipnment, the tag is

capabl e gf, ; ¥ EMGRUAG idppechi ongeafith £xantBatdiQnss f rom beisng, 11 over | ooked
due to human errors for exanple at periodical inspection and Tepair tines.

In addition, the,_displ functi.ons of each. bile egujiprment. t nonitoring
server aﬁ&ﬁﬂﬁplggﬁ¥grq%& eaéﬁﬁéknﬁagﬂﬁ %%%F%Sﬁltdgﬁ?§p|%ftré§90 sane
i nformation on Lge screens or a function to nutuallg share the sane

di spl ayed Hisfidt ngd oh? CARE & of CerdanPPE AFRR TV nfof FECI IR o Ta Rursor of

any specific one of the nobile equipnent, the nonitoring server and the
cent ér PEacsi khagewt 2Ryerelits 28san t ke mobpVd upredt o ndHignd@oni t or i ng

function and, by execution of a function to select

and disclose corresponding information, work

information necessary for an apparatus of interest

can be obtained without the need to search for the
10 work information.

Moreover, by execution of a function for
updating an inspection or repair history input to
the mobile equipment, the tag 1is capable of
preventing inspections and examinations from being

15 overlooked due to human errors for example at
periodical inspection and repair times.

In addition, the display functions of each
mobile equipment, the monitoring server and the
center PC each include a function to display the

20 same information on the screens or a function to
mutually share the same displayed information.
Assume for example that information on a cursor of
any specific one of the mobile eqguipment, the
monitoring server and the center PC 1is changed.

25 In this case, the mobile equipment, the monitoring



51 server and the center PC each have a function that allows information on
cursors of the nobile equipnent, the nonitoring server and the center PC

ot her than the specific one to be changed so that 5 the cursors all nove to
the sane coordinates. In this way, ndtual understanding of intentions can
be assured. On the top of that, a function for comunicating only a change
in cursor position 10 increases the comunication speed even if a

transni sgie@h d # N@pkAVE RE & SiBEE CoMMEAIGAlh QT e GAPAGIHIAL i Snukatat|n the
enbodi ments descri bed above, the nobile equipnent 12 conmunicates with the

center 139:RG 9 enplpyeddvy SAe noRi t aripgocent eprd T hhRUghyiee oni toring
PC5. It is to be noted, however, that the nobile equipnment 12 may al so

communi cate . with, the center PC 9 .enpl oyed in iLtorj c er 4
directly?qfﬁiﬁﬂ?Pﬁérﬁﬁ? T sCal's pgégng% %gﬁkpgngé{%Hggéhﬁ?%uration in

whi ch the function of the nonitoring PC5 is included in the bile
equi prenPtPE Lot £RE nBBRICE el 12 e chigRged O?OC(?R%W cating
with the center PC 9 25 enployed in the nonitoring center 4 directly.

5 the cursors all move to the same coordinates. In

this way, mutual understanding of intentions can
be assured.

Oon the top of that, a function for
communicating only a change in cursor position

10 increases the communication speed even if a
transmission line having a small communication
capacity is used.

In the embodiments described above, the
mobile equipment 12 communicates with the center

15 PC 9 employed in the monitoring center 4 through
the monitoring PC 5. It is to be noted, however,
that the mobile equipment 12 may also communicate
with the center PC 9 employed in the monitoring
center 4 directly.

20 Furthermore, it is also possible to provide a
configuration in which the function of the
monitoring PC 5 is included in the mobile
equipment 12 so that the mobile equipment 12 is
capable of communicating with the center PC 9

25 employed in the monitoring center 4 directly.



52 Moreover, it is also possible to provide a configuration in which an
image of a facility being nonitored is stored in not only the nonitoring PC
5 but al so a database provided in 5 the nobile equi pnent 12 as a dat abase
for allowing the inmage to be stored $f the nobile equipnent 12 as well.
The functions of apparatus such as the nonitoring PC5, the center PC 9 and
the nobile 10 equi pnent 12 can each be perfornmed as a program executed by a

conput er. The pre@AnSyforitperkorglre t be famelieonsccap s, sgered on a
recording nmediumto be read out by the conputer for execution. 15 The

present i:%‘fﬁ'ﬁ}j%/&?a&%%l?eeﬁnpr%f’f@ﬁ S YSitedy £Or SSUPPOT t FRg Wof kg done at a

renote site usi ng 1 nages, voices, emails and design data. The systemis
al so appkicable to moEk su porISfcnstgogdpnIXnan g%%ptr%%ﬂpomertgeneration
facility’20'%but "ST86 6t1er factlitied"Sich a8 a manufadturing ~prant and a
chem cal plant in which an jinstallation work, a trial operation and a daily
mai nt enafe& Mo?Pki8%e RéceSsaPyt 531WAAT sdetahvipe provided in

5 the mobile equipment 12 as a database for allowing
the image to be stored in the mobile equipment 12
as well.

The functions of apparatus such as the
monitoring PC 5, the center PC 9 and the mobile

10 equipment 12 can each be performed as a program
executed by a computer. The programs for
performing the functions can be stored on a
recording medium to be read out by the computer
for execution.

15 The present invention has been proposed a
system for supporting works done at a remote site
by using images, voices, emails and design data.
The system is also applicable to work support for
not only an electric-power generation facility,

20 but also other facilities such as a manufacturing
plant and a chemical plant in which an
installation work, a trial operation and a daily

maintenance work are necessary.



[Claim1l] A renpte mai ntenance system conprising: a nonitoring conputer for
nmonitoring a 5 facility to be maintained; and a nonitoring center conputer
for nonitoring information held with said nonitoring conputer and sending
mai nt enance information to said nonit®ring conputer, through pay station
line, 10 wherein said renpte mai ntenance systemis characterized in that:
said nonitoring conputer has a database for storing i mage data of said

noni t or eglyh acifdd tys anand:$ard nonitoring center conputer includes: 15 a

dat abase for storing CAD data for said nonitored facility; a function for

prOV|d|ng Qordlnat to salg _ gggﬁ ?%ta qgQEFbegqéﬁg% ”D”égBEkﬂg conput er

to forn1|nage coor nate dat a unction I supéerposing said i mge
coordi nate data and CAD coordinate data for said CAD;, and a function for
| ocat i ng“@™Reéedet #ai nt enance spot on the basis of a result of said 25

superposition processing. 54 [Claim2] The renote maintenance system
accordi ng a monitoring computer for monitoring a

5 facility to be maintained; and

a monitoring center computer for monitoring
information held with said monitoring computer and
sending maintenance information to said monitoring
computer, through pay station line,

10 wherein said remote maintenance system 1is
characterized 1in that: said monitoring computer
has a database for storing image data of said
monitored facility, and said monitoring center
computer includes:

15 a database for storing CAD data for said
monitored facility;

a function for providing coordinates to said
image data sent from the monitoring computer to
form image coordinate data;

20 a function for superposing said image
coordinate data and CAD coordinate data for said
CAD; and

a function for locating a needed maintenance
spot on the basis of a result of said

25 superposition processing.



to claim1, wherein said systemis further conprised of: 5 a tag having a
storage and being installed in said nonitored facility; and nobile

equi pnent bei ng connected with said nonitoring conputer through pay station
line, wherein said nobile equipnentﬁﬁas: 10 a function for receiving said
tag-stored information (hereinafter it's referred as "tag information")
via radi o comruni cation; and a function for sending the received tag
information to said nonitoring center conputer, 15 wherein said nonitoring
center conmputer further has: a database for storing said naintenance

i nformatjen,figr i d MRRI Lresk Eagid i dYenadackvat dar d@esviing sai d tag
20 information sent fromthe nobile equipnment; a function for retrieving
sai d nainten . i nformtj fr. saj at QQ§§ nt basi f..said tag
infornat?%n;%gﬁglg fuﬁbtidﬁgggﬁlgg%d%ﬁgigai% ret?ll(aevegg 2?§ﬁgfﬁfghance
information tq either said nobile 55 equi pnent or said nonitoring conputer
or bot h.“P®P&i*m ?fi¢ renote maintenance system accordi ng

5 a tag having a storage and being installed
in said monitored facility; and
mobile equipment being connected with said
monitoring computer through pay station line,

wherein said mobile equipment has:

10 a function for rzreceiving said tag-stored
information (hereinafter it’s referred as “tag
information”) wvia radio communication; and

a function for sending the received tag
information to said monitoring center computer,

15 wherein said monitoring center computer
further has:

a database for storing said maintenance
information for said monitored facility;

a function for receiving said tag

20 information sent from the mobile equipment;

a function for retrieving said maintenance
information from said database on the basis of
said tag information; and

a function for sending said retrieved

25 maintenance information to either said mobile



to claim?2, wherein said tag has a function for 5 updating said
tag-information in said tag through the use of information inputted to the
nobil e equipnent. [Claim4] The renpte mai ntenance system 10 according to
claim1l1, wherein said nonitoring center conputer or said nonitoring conputer
has a function for varying cursor data on a display screen of the party at
the ot her end when cursor data on a display screen of its own is varied. 15
[ O ai m Y qdhpmicaldt 6rMai 4 @NARGEL Sy 8L ey accapditng- , t 6rcl®#h4, wherein said
cursor-varying function varies said cursor data on said display screen of
said party at the other end by sending only 20 cursor-position-varying
information of said nonitoring center conputer or said nonitoring conputer
to said parlyy [{aimol AJRNLLOLNG, CERLH. LODULAL, T QAP 8904 N0
mai nt enance i nformati'on"t0 a nhonitoring conputer used for nonitoring a

facility, through ay station line, wherein said nitoring center conputer
char act &r? z&dt ® mcoﬁpri‘%@ﬁ&e@ ascfaﬂt%bésaegf&a%cﬁi ¢ ARt %[a%fféfed for said

5 updating said tag-information in said tag through

the use of information inputted to the mobile

equipment.
[Claim 4] The remote maintenance system
10 according to claim 1, wherein said monitoring

center computer or said monitoring computer has a
function for varying cursor data on a display
screen of the party at the other end when cursor

data on a display screen of its own is varied.

15
[Claim 5] The remote maintenance system according
to claim 4, wherein said cursor-varying function
varies said cursor data on said display screen of
said party at the other end by sending only
20 cursor-position-varying information of said

monitoring center computer or said monitoring

computer to said party.

[Claim 6] A monitoring center computer for

25 sending maintenance information to a monitoring



nonitored facility; a function for providing coordinates to an inmage data
sent froma database of said nonitoring conputer that stores said i mge
data of said 10 nonitored facility, and thereby form ng i mage coordinate
data; a function for perform ng superposing said inage coordinate data and
CAD coordinate data for said CAD, and 15 a function for |ocating a needed
mai nt enance spot on the basis of a result of said superposition

pr ocessi d@mplLlet Mude Jher §BNI hONE RS LA Era CAPYL € t 20 acepbdighg to claim
6, wherein Sald nonitoring center conputer further conprising: a database

for stor said hgjnyenance information for used in maintenance-work for
sai d n&%ygoreég%ac#llty 25 a function for receiving tag i nformation 57

fromsaid nDnHﬁ§%n9 com%gf or goméorﬁgglp\ﬂgntg%lngé?mgg%%ﬁd\Mth sai d

noni tori ng co via Ta COITITUI’]I ca erelrn sal gl nf or mat i on

is one stored in a storage of ag.being 5 installed in said nonitored
facilityharpgr@s baetor YeFﬂWhglg& ‘d mai nt enance

5 a database for storing CAD data used for said
monitored facility;

a function for providing coordinates to an
image data sent from a database of said monitoring
computer that stores said 1image data of said

10 monitored facility, and thereby forming image
coordinate data;

a function for performing superposing said
image coordinate data and CAD coordinate data for
said CAD; and

15 a function for locating a needed maintenance
spot on the basis of a result of said

superposition processing.

[Claim 71 The monitoring center computer
20 according to claim 6, wherein said monitoring
center computer further comprising:
a database for storing said maintenance
information for used in maintenance-work for said
monitored facility;

25 a function for receiving tag information



information fromsaid database on the basis of said tag information; and a
function for sending said retrieved 10 nmaintenance information to either
said nobile equipnment or said nonitoring conmputer, or both. [Claim8l The
noni toring center conputer according?’o claim6, wherein said conputer has a
15 function for varying cursor data on a display screen of the party at the
ot her end when cursor data on a display screen of its own is varied. [Claim

91 The nPAHKOrd NPJCENS BR tEIPHEElcoRBURGGOT BirNOmb® iCl @i BB, iphera n said
cursor-varying function varies said cursor data on said display screen of

sai d pargy; gty thsnothare gnd, Pynsendi B9 mORk ¥ 89T -ROBHLILRNY Valid Ng _
information of said nonitoring center conputer to said party. 25 58 [Claim

10] A co ni_cation net .of a [toring nt Coupyt er %gr- pi nt enance
rnamagerrerrrrﬂgil ?Aﬁlmghunrrla?%gelr?arh’cewés (rgéclr:ltiséﬁgi%s rgéﬁot gpy Sent -~ from said
nonitoring center conputer to a 5 nonitoring copputer for nonitoring a

facilitytS tREughSH&F Stat i*dh | fne,SSAF89%oniPori iy cERtter REAPR er

perfornms the follow ng steps: .
5 installed in said monitored facility,

a function for retrieving said maintenance
information from said database on the basis of
said tag information; and

a function for sending said retrieved

10 maintenance information to either said mobile

equipment or said monitoring computer, or both.

[Claim 81 The monitoring center computer
according to claim 6, wherein said computer has a
15 function for wvarying cursor data on a display
screen of the party at the other end when cursor

data on a display screen of its own is varied.

[Claim 91 The monitoring center computer
20 according to claim 8, wherein said cursor-varying
function varies said cursor data on said display
screen of said party at the other end by sending
only cursor-position-varying information of said
monitoring center computer to said party.

25



storing CAD data of said nonitored facility 10 in a database; receiving an
i mage data of said nonitored facility stored in a database of said
nonitoring conputer as the party at the other end; providing coordinates to
said i mage data 15 received from saP& nonitoring conputer to form inage
coordi nate data; superposing said image coordi nate data and CAD coordi nate
data witch is forned by providing coordinates to said CAD data; and 20

| ocat i ngl @1 aesrded ai i eparer1EPOL tfion sacd hdachlfi ty @Bntiheobasigs of a
result of said superposition processing. [Caim1l1l] The communi cation

met hod Qfe@c 2% Mubheidr CeHEF CRRPU & nagty di &&ﬁ@?elﬂ@irm 104 59 wherein
said nonitoring center conputer perforns further the Toll ow ng steps:

stor i ng | phengnce,  BLARLI 0 ol saLd . Nt gred JActLity; Sepgcel ving
i nformati oh stored iR ace orage of sai noni tori ng conput'er or a tag being
installed in saidianitored facility via nobile equipnent, which is

connect eF W't h §3+¢ noMeBEERF 1 RBnpufERYHF a coRfteiicati ontFi ne?

5 monitoring computer for monitoring a facility,
through pay station line,
said monitoring center computer performs the
following steps:
storing CAD data of said monitored facility
10 in a database;
receiving an image data of said monitored
facility stored in a database of said monitoring
computer as the party at the other end;
providing coordinates to said image data
15 received from said monitoring computer to form
image coordinate data;
superposing said image coordinate data and
CAD coordinate data witch is formed by providing
coordinates to said CAD data; and
20 locating a needed maintenance spot for said
facility on the basis of a result of said

superposition processing.

[Claim 11] The communication method of a

25 monitoring center computer according to claim 10,



10 retrieving mai ntenance informati on necessary
mai nt enance i nformati on on

for a work fromsaid
the basis of said received information of said

storage; and sending said retrieved naintenance 15 information to either

sai d nobil e equi prent or

sai d nonit & ng conputer, or both. [Caim12] The

communi cati on nethod of a nonitoring center conputer according to claim10,
20 wherein said nonitoring center conputer perforns further the follow ng

step: sepwipgiidf @i Gloh@ tdPRREY abnkhe otdw@fipuerd: f @ewBOYIIY cursor

data on a display screen of

a 25 displayeScregn ¢foiisyawy i sty

nmet hod

sai d cursor-varyi
cursor- position:
14] A nonitoring system_ characterized by

said party at the other end when cursor data on
Ii.ed. 60 [Claim13] The conmunication

of a nonitoring center conpu?er according to claim 12, Werein, in

nto said party at the o

conput erm®Bi bR ¢ of ARG Bl E¥acility;

5

10

15

20

25

receiving information stored in a storage
of said monitoring computer or a tag being
installed in said monitored facility wvia mobile
equipment, which is connected with said monitoring
computer by a communication line;
retrieving maintenance information necessary
for a work from said maintenance information on
the basis of said received information of said
storage; and
sending said retrieved maintenance
information to either said mobile equipment or

said monitoring computer, or both.

[Claim 12] The communication method of a
monitoring center computer according to claim 10,
wherein said monitoring center computer performs
further the following step:

sending information to a party at the other
end for varying cursor data on a display screen of
said party at the other end when cursor data on a

display screen of its own is varied.

ng step, sai.d, 5 nonitoring ce . send nly_i.ts own
R/%F)J/lnl% iﬂlfaolrnr}'a?rllgnce 111 orrrlI %10311 %fo t%grlend.
10 conprising: a nonitoring

[Claim



a nonitoring center conmputer for nmonitoring information of said nonitoring
conputer through a 15 pay station line and transmtting information to

said nonitoring conputer; a plurality of nobile equi pment each connected to
said nonitoring computer by a comu®iCation |ine; and 20 a dat abase used
for storing manual work data of a manual prepared for a work to be done by
a worker, said nonitoring systemcharacterized in that: each of said
nobi | e equi prent has: 25 a display neans for displaying said manual 61 work
data stored in said database; and a work-iteminput neans for inputting a

wor k  condi Lign as ;3 condi phon of sl d-wank done byosaidh werker; 5 sald
noni tori ng conput é€r "has: a reception neans for recelving a work condition
and a.condition .transnission neans

fromany one of said nohile equi nt ;
f or 10T?%ﬁ%ﬁﬁ%?%gcﬁﬁ%ﬁﬁoF%Wﬁﬁ%?Fi&f?%rgﬁQg ﬂBm%%ﬁ}WgQ&mter
conputer; and said nonitoring center conputer has: ,
Wherein, in said cursor-varying step, said
5 monitoring center sends only 1its own cursor-

position-varying information to said party at the

other end.

[Claim 14] A monitoring system, characterized by
10 comprising:

a monitoring computer for monitoring a
facility;

a monitoring center computer for monitoring
information of said monitoring computer through a

15 pay station line and transmitting information to
said monitoring computer;

a plurality of mobile equipment each
connected to said monitoring computer by a
communication line; and

20 a database used for storing manual work data
of a manual prepared for a work to be done by a
worker,
said monitoring system characterized in that:

each of said mobile equipment has:

25 a display means for displaying said manual



a procedure verification neans for conparing a work condition entered from
any one of said 15 nobile equipnent with said nanual work data stored in
sai d dat abase; a work-site verification neans for identifying a specific
nobi | e equi pnment corresponding to a®ork site of a work indicated 20 by a
conparison result produced by said procedure verification neans as a work
with said work condition thereof not matching said manual work data; and

an errorybFRNYESS| 80 oadsihorsd fangaiddbage ;2% ndf ormati on on a procedure
error to said specific 62 nobile equipnment corresponding to a work site of

said work with ig%@gﬂf@eﬁonﬁﬁbhen hbsheof 80t i ABLER NGgsal dwaanual work

data. 5 [Claim nonitoring system characterized by conprising: a

noni torin onputer for_monitoring a facil.ify: nopLLari ter conputer
f or nnni‘f‘g?éﬁﬁlﬂrb Pt ot nﬁ?iné;l% 8élaiodg n%ﬁilt%r‘f'%gkco%}ﬁtgerﬂ?hrgg{}éﬁ a pay
station line and transmtting information to said nonitoring conputer; a

pl ural i tY°®KeHobi | e equi pment each

5 said monitoring computer has:

a reception means for receiving a work
condition from any one of said mobile equipment;
and

a condition transmission means for

10 transmitting said work condition to said
monitoring center computer; and

sald monitoring center computer has:

a procedure verification means for comparing
a work condition entered from any one of said

15 mobile equipment with said manual work data stored
in said database;

a work-site verification means for
identifying a specific mobile eguipment
corresponding to a work site of a work indicated

20 by a comparison result produced by said procedure
verification means as a work with said work
condition thereof not matching said manual work
data; and

an error transmission means for transmitting

25 information on a procedure error to said specific



connected to said nonitoring conputer by a 15 conmunication line; and a

dat abase used for storing manual work data of a manual prepared for a work
to be done by a worker, said nonitoring systemcharacterized in that: 20
each of said nobile equipment has a &4splay means for displaying said
manual work data stored in said database; said nonitoring conputer has: an
i mage-capture apparatus for fetching an 25 inmage of said nonitored

faci | ityyo8ndeb3eguliPRSALS St 8R H@aRsnlamd r arsnkt twegksakd td mage fet ched
by said i nage-capture apparatus to said nonitoring center conmputer; said
moni torifg; genf,en-1CoRPUL T Basig S o FRCERLINY B8RS tofe FE6€I ViR sai d i mage
fromsaid nonitoring conputer; and a work-iteminput neans for inputting a

work condjtion as_a.conditl] i k done by said worker. 10 [Caim
161 A nﬂﬁ?%gbﬁﬁﬁas?%ﬁ%%f%%%%gﬁsSﬁﬁfﬁaqﬁ%%%toring conputer for nonitoring a
facility;

5 [Claim 15] A monitoring system, characterized by

comprising:

a monitoring computer for monitoring a
facility;

a monitoring center computer for monitoring

10 information of said monitoring computer through a
pay station line and transmitting information to
said monitoring computer;

a plurality of mobile equipment each
connected to said monitoring computer by a
15 communication line; and
a database used for storing manual work data
of a manual prepared for a work to be done by a
worker,
said monitoring system characterized in that:

20 each of said mobile equipment has a display
means for displaying said manual work data stored
in said database;

said monitoring computer has:
an 1image-capture apparatus for fetching an

25 image of said monitored facility; and



a plurality of nobile equipnment each 15 connected to said nonitoring
conputer by a communication |line; and a database used for storing nanual
work data of a manual prepared for a work to be done by a worker, 20 said
nmoni toring systemcharacterized in tiat: each of said nobile eqU|pnent has:
a display neans for displaying said manual work data stored in said

dat abase; and a work-iteminput neans for inputting a work 25 condition as
a condi tion ofy sal £ Wakk $ONenbYy meaikls 64r Wer Kerman Sali@ dRGt 0BAG conput er
has: a reception nmeans for receiving a work condition fromany one of said
mobi | e eﬂHéa@enEet%@e@rngdtgglaerwag%u@g peans Lo £0aRard ng o a work
condition entered fromany one of said nDbl?e equi pnment with said manual
wor k dat a stored &n %ald dat%gggecOm k site verification neans for 10
i dent i fyTAg%a "SPeEr PEC Hbbt FE tégui BRER - ¢hf responding to a work site of a

work indicated by a conparison result produced by sald procedur e
verification mEah? BOTH Work O t heB&iSF woPRPuUter " h

5 a reception means for receiving said image
from said monitoring computer; and
a work-item input means for inputting a work
condition as a condition of said work done by said
worker.
10

[Claim 16] A monitoring system comprising:

a monitoring computer for monitoring a
facility;
a plurality of mobile eguipment each

15 connected to said monitoring computer by a
communication line; and
a database used for storing manual work data
of a manual prepared for a work to be done by a
worker,
20 said monitoring system characterized in that:
each of said mobile equipment has:
a display means for displaying said manual
work data stored in said database; and
a work-item input means for inputting a work

25 condition as a condition of said work done by said



condition thereof not matching said manual work 15 data; and an error
transm ssion neans for transmtting information on a procedure error to
said specific nobile equipnent corresponding to a work site of said work
with said work condition thereof not 920 matching said manual work dat a.
[Claim17] A nonitoring center conputer, characterized by conprising: a
dat abase used for storing manual work data 25 of a manual prepared for a
work to {Jperdenre by a 65 worker; a procedure verification nmeans for
conparing a work condition as a condition of a work done by a worker with

sai d manual work; datg stoned i S8hpureHahghase; a work-site verification

nmeans for identifying nobile "equi pirent corresponding to a work site of a
wor k indicated by_a conparison_ result produced sai d pr.ocedur.
verification fo méans R&s* er@%ﬁq% o rech&%ﬂ%nt ergéfknot

sai d work ¢con
mat chi ng sai_.d nmanual. work data; and_an errgor nsm ssi.on neans for

r,
transmi t$PRGIHIABr AECAOMRBY £ 0fEdHid%e Gr POP 41t s§AH TRBFPE 7 equi prent

corresponding to a work site of said _
5 a procedure verification means for comparing

a work condition entered from any one of said
mobile equipment with said manual work data stored
in said database;
a work-site verification means for
10 identifying a specific mobile equipment
corresponding to a work site of a work indicated
by a comparison result produced by said procedure
verification means as a work with said work
condition thereof not matching said manual work
15 data; and
an error transmission means for transmitting
information on a procedure error to said specific
mobile equipment corresponding to a work site of
said work with said work condition thereof not

20 matching said manual work data.

[Claim 17] A monitoring center computer,
characterized by comprising:
a database used for storing manual work data

25 of a manual prepared for a work to be done by a



15 work with said work condition thereof not matching said manual work
data. [Claim 18] A nonitoring center conputer according to claim 17
characterized by further including: 20 a reception neans for receiving
information representing an i nage off°said nonitored facility; and a

wor k-iteminput nmeans for inputting a work condition as a condition of said
wor k done by said 25 worker. 66 [Claim19] A nonitoring center conputer
accordi ngotRedd;ai m 17, characterized by further including a reception neans
for receiving a work condition to 5 be conpared by said procedure

verification rgeag%é&@ﬁ}%ﬂ%@&ﬁﬂ%@@@d e LR [ 8120)g A

nonitoring center conputer according to claim1/, characterized i'n that said

error 10 tra snlssggg:neangals a transmission smeans for tyansmtfing
i nf or matd off °¢dS bECHSETF T 8F & Pr Sces8RYGf T ¥ ovdr y2 f 'S & Siotedie error.

a worker with said manual work data stored in said
5 database;

a work-site verification means for
identifying mobile equipment corresponding to a
work site of a work indicated by a comparison
result produced by said procedure verification

10 means as a work with said work condition thereof
not matching said manual work data; and

an error transmission means for transmitting
information on a procedure error to said mobile
equipment corresponding to a work site of said

15 work with said work condition thereof not matching

said manual work data.

[Claim 18] A monitoring center computer according
to claim 17, characterized by further including:

20 a reception means for receiving information
representing an 1image of said monitored facility;
and

a work-item input means for inputting a work
condition as a condition of said work done by said

25 worker.



10

66

[Claim 19] A monitoring center computer according
to claim 17, characterized by further including a
reception means for receiving a work condition to
be compared by said procedure verification means

from one of said mobile equipment.

[Claim 20] A monitoring center computer according
to c¢claim 17, characterized 1in that said error
transmission means 1is a transmission means for
transmitting information to be used for a process

of recovery from a procedure error.



