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The present invention relates to the renote nonitoring diagnosti Qf@ﬂ[@m\
and renote nonitoring diagnostic nethod for providing centralized renote
10 - nmonitoring of multiple plants including thermal and hydraulic power

pl ants and for diagnosing errors. In the event of a trouble having occurred
to the power plant, manufacturers havé di spatched engineers to the field
to provide a direct instruction, 15 supervision, inspection and eval uation
and to take actions to solve the problem when nultiple facilities are

| ocated in one and the sanme field, supervisors have been sent according to
the nunber of the facilities. If there is a sign of causing an error in 20
t he normal operation node (not an actual error) and the judgnent on the

phenomenon can S , ufacturer's supervi sor have sent the
data on the pﬂgi n ﬁ,fﬁgsIﬁggg%ggg and inspection results by fax or

mai | to the head of [hegofh hORTFBRYNEChYABROSHIE $IsHAVE AM) MethiiPsul L of

eval uati on by tel epho
THEREOF

5 BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to the remote
monitoring diagnostic system and remote monitoring
diagnostic method for providing centralized remote

10 monitoring of multiple plants including thermal and
hydraulic power plants and for diagnosing errors.

In the event of a trouble having occurred to the
power plant, manufacturers have dispatched engineers
to the field to provide a direct instruction,

15 supervision, inspection and evaluation and to take
actions to solve the problem. When multiple facilities
are located in one and the same field, supervisors
have been sent according to the number of the
facilities. If there is a sign of causing an error in

20 the normal operation mode (not an actual error) and
the judgment on the phenomencon cannot be passed, the
manufacturer's supervisor have sent the data on the
phenomenon, past records and inspection results by fax
or mail to the head office of the manufacturer, and

25 have got the result of evaluation by telephone, fax or



2 3 FEB 2004 2 mail to purchase the repair and replacement conponents,
thereby solving the problemin the event of a trouble so far. As de r'@gd
above, earlier solution of the 5 problem by nonitoring of facilitﬂaeaﬁbw
and synptom diagnosis by the user and manufacturer has depended on oral
replies or fax replies of the user operator and maintenance personnel. So
much time has been required to pick up the results of detail ed analysis or
the 10 potentials when there are precagtions for work. Much tine has al so
been used to prepare (list up) the conponent and tools required for
probl em solution. This has nmade it necessary to inprove the availability
factor of the facilities by reduction of problem 15 solution tinme. SUVWARY
OF THE | NVENTI ON The object of the present invention is to provide the
remote nonitoring diagnostic systemand renote 20 nonitoring diagnostic

met hod capable of inproving the availability factor of the plant. To

achi eve the abo®aidbjtecPurchaseeibee repdiitodndy replagrnantc aarpengnts,
according to the present invention conprises a_data storage file used to
collect the 25 BhereP¥acQ1vdpaedbft PEGLLSE dfetdls SYettarfs pftzpuble

so far.
As described above, earlier solution of the

5 problem by monitoring of facility errors and symptom
diagnosis by the user and manufacturer has depended on
oral replies or fax replies of the user operator and
maintenance personnel. So much time has been required
to pick up the results of detailed analysis or the

10 potentials when there are precautions for work. Much
time has also been used to prepare (list up) the
component and tools required for problem solution.
This has made it necessary to improve the availability
factor of the facilities by reduction of problem

15 solution time.

SUMMARY OF THE INVENTION

The object of the present invention is to provide
the remote monitoring diagnostic system and remote

20 monitoring diagnostic method capable of improving the

availability factor of the plant.

To achieve the above object, the remote monitoring
diagnostic system according to the present invention
comprises a data storage file used to collect the

25 plant data representing the operation status of a



2 3 FEB 2004 - 3 plant and to store said plant data, a nonitoring system
to nonitor said field plant according to said collected plant dataz3g552m4
dat abase storing the past plant data associated with errors having
occurred to 5 said plant and actions taken to cope with said errors, a

di agnostic systemto analyze said plant data sent according to said

dat abase, and a reporting systemto send a report to the user of said

pl ant regarding the causes for the erdor and/or actions taken to cope wth
10 the error based on the result of said analysis. Furthernore, a renote
nonitoring diagnostic nethod according to the present invention conprising
the steps wherein the plant is nonitored by the plant nonitoring system
installed in the plant, the plant 15 data representing the operation status
of said plant is collected, information on the occurrence of an error
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with errors having occurred and actions
plant data associated with errors having occurred to

5 said plant and actions taken to cope with said errors,
a diagnostic system to analyze said plant data sent
according to said database, and a reporting system to
send a report to the user of said plant reqarding the
causes for the error and/or actions taken to cope with

10 the error based on the result of said analysis.

Furthermore, a remote monitoring diagnostic method

according to the present invention comprising the
steps wherein the plant is monitored by the plant
monitoring system installed in the plant, the plant

15 data representing the operation status of said plant
is collected, information on the occurrence of an
error given from said plant monitoring system and said
collected plant data associated with the exrror are
sent to the remote monitoring diagnostic center

20 located away from said plant when an error has
occurred to sald plant, said sent plant data is
analyzed at said monitoring and diagnostic center
according to the database storing the past plant data
associated with errors having occurred and actions

25 taken to cope with said errors, and the causes for the



25 taken to cope with said errors, and the causes for the 2 3 FEB 1006 - 4
error and/or actions taken to cope with the error are reported t %Qﬁ er
of said plant based on the result of said analysis. 5 BRI EF DESCRI CNECF
THE DRAWNGS Fig. 1 is a systemconfiguration representing a renote
nonitoring diagnostic system as one enbodi nent of the present invention;
Fig. 2 is a systemconfiguration representing a 10 renote nonitoring

di agnosti c system as anot her enbodi+#eht-of the present invention; Fig. 3
Is a systemconfiguration representing a renote nonitoring diagnostic
systemas still another enbodinent of the present invention; 15 Fig. 4 is
a systemconfiguration representing a renote nonitoring diagnostic system
as a further enbodi ment of the present invention; Fig. 5 (A is a

fl owmchart representing a remote nonitoring diagnostic systemof the

t enbodi t t ttent tl th
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of said analysis.

5 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a system configuration representing a
remote monitoring diagnostic system as one embodiment
of the present invention;

Fig. 2 is a system configuration representing a

10 remote monitoring diagnostic system as another
embodiment of the present invention;

Fig. 3 is a system configqguration representing a
remote monitoring diagnostic system as still another
embodiment of the present invention;

15 Fig. 4 is a system configuration representing a
remote monitoring diagnostic system as a further
embodiment of the present invention;

Fig. 5 (A) is a flowchart representing a remote
monitoring diagnostic system of the present embodiment

20 in intermittent connection;

Fig. 5 (B) is another flowchart representing a
remote monitoring diagnostic system of the present
embodiment in intermittent connection;

Fig. 6 is a flowchart representing a remote

25 monitoring diagnostic system of the present embodiment



25 nonitoring diagnostic systemof the present enbodinment 2 3 FEB 2004 5 in
continuous nonitor node; and Fig. 7 is a drawing outlining the mnrz FEBZWG
performed by the personnel in the renpte nonitoring diagnostic %t

t he product department. 5 DETAI LED DESCRI PTI ON OF PREFERRED ENBODINENTS The
foll ow ng descri bes the enbodi nents according to the present invention
with reference to drawings. The foll ow ng enbodi nents use a power plant as
an 10 exanpl e of applying the renote-nbnitoring diagnostic system

according to the present invention: Figs. | to 4 show the schematic
configuration of a renote nonitoring diagnostic system as one enbodi nent
of the present invention. Figs. | and 2 show 15 installation of a renote

nonitoring diagnostic center wusing the general public tel ephone line or
Internet as a conmunications |ine neans connecting bet ween the user and
manuf acturer. Figs. 3 and 4 show. ere the renote nonitoring

dia?nostic cent ?%“Eb“?ﬂ%%a??ﬂago%hEOHEP|8 #ng describes the
t t i on:
conf L auralon ol v 19, L, 85,1 PHESSINGI 0 U S stk o

personal conputer 3
by the personnel in the remote monitoring diagnostic

center and the product department.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The following describes the embodiments according
to the present invention with reference to drawings.
The following embodiments use a power plant as an

10 example of applying the remote monitoring diagnostic
system according to the present invention:

Figs. 1 to 4 show the schematic configuration of a
remote monitoring diagnostic system as one embodiment
of the present invention. Figs. 1 and 2 show

15 installation of a remote monitoring diagnostic center
using the general public telephone line or Internet as
a communications line means connecting between the
user and manufacturer. Figs. 3 and 4 show an example
where the remote monitoring diagnostic center is

20 installed.

The following describes the configuration given in
Fig. 1 as a representative system configuration:

A personal computer 3 is installed as an terminal
to permit connection with the Internet in the

25 maintenance/ management office 2 where the plant



to permt connection with the Internet in the 25 mai ntenance/ managenent
office 2 where the plant 23 FEB 2904 6 operator and nai ntenance personnel
on the user 1 are stationed. A field nonitoring system6 to collec}jtrag 204
pl ant data fromthe controller 5 of the power plant and to nonitor ?

power plant is installed in the 5 power plant 4 of the field faC|I|t|es to
be nmonitored. This field nonitoring system 6 conprises a converter 7 to
convert the plant data fromthe powes éplant controller electronic data, a
nonitoring system 8 to collect the electronic data passing through the 10
converter 7 and to nonitor the plant status, data storage files 9 and 10
to store the collected plant data, a personal conputer 11 to send the
plant data <collected into the data storage file 10 to the renote
nonitoring diagnostic center to be discussed later, 15 and a router 12. The
nmoni toring system 8 collects the lant data all _the éne and .stores the

pl ant data on %P%E?Fﬁﬁlen a@?%“tFB?HEQaRﬁF§OHBﬁ1tHE  PS6isils AT
cceurred 1 n NS PRERONERL o | HELE hESH0 (S GRS b db el et o b
HERRECHIR T DA
and to monitor the power plant is installed in the
5 power plant 4 of the field facilities to be monitored.
This field monitoring system 6 comprises a
converter 7 to convert the plant data from the power
plant controller electronic data, a monitoring system
8 to collect the electronic data passing through the
10 converter 7 and to monitor the plant status, data
storage files 9 and 10 to store the collected plant
data, a personal computer 11 to send the plant data
collected into the data storage file 10 to the remote
monitoring diagnostic center to be discussed later,
15 and a router 12. The monitoring system 8 collects the
plant data all the time, and stores the plant data on
a periodic basis, for example, on the daily basis.
Furthermore, when the monitoring system 8 has detected
an error having occurred in the plant, it allows the
20 plant data corresponding to the position of the error
to be stored into the data storage files 9 and 10 for
a specified time before and after the occurrence of an
error, for example, for ten minutes. Furthermore, the

data on the required plant constituting equipment is

25 stored in the data storage files 9 and 10 when there



error, for exanple, for ten mnutes. Furthernore, the data on the required
pl ant constituting equi pnment is 25 stored in the data storage fiIe§3?E? {
10 when there 2 3 FEB 2004 7 is a request for collection of the plan a
fromthe renpte nonitoring diagnostic center to be described |ater,

I ndependent|ly of whether an error has occurred or not. The data stored in
the data storage file 9 is 5 sent the general public tel ephone line 13

t hrough the personal conputer 11 connécted to permt comrunications with
the outside of the power plant and router 12. The plant data sent fromthe
field nonitoring system6 is sent to the renote nonitoring 10 diagnostic
center 14 through the general public telephone Iine 13. In the present
enbodi ment given in Fig. 1, two data storage files are provided as the
field nonitoring system6. The data storage file 9 is stored 15 in such a
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or not. The data stored in the data storage file 9 is
5 sent the general public telephone line 13 through the
personal computer 11 connected to permit
communications with the outside of the power plant and
router 12. The plant data sent from the field
monitoring system 6 is sent to the remote monitoring
10 diagnostic center 14 through the general public
telephone line 13.

In the present embodiment given in Fig. 1, two
data storage files are provided as the field
monitoring system 6. The data storage file 9 is stored

15 in such a way that it cannot be accessed from the
outside. This is intended to ensure safety so that the
plant data will not be lost. Data storage file 10 is
provided to send the plant data from the personal
computer 11 to the outside. Furthermore, in the

20 present embodiment, general public telephone line 13
is used as a means of communications to the outside.
The field monitoring system 6 and remote monitoring
diagnostic center can be connected using the leased
line.

25 The major constituents of the remote monitoring



The field nonitoring system6 and renpte nonitoring diagnostic center can
be connected using the leased line. 25 The mgjor constituents of theFE8 2004
renote nonitoring 2 3 FEB 2004 8 di agnostic center 14 are (1) a nonitoring
center 15 to receive the plant data sent fromthe power plant 4 to

nonitor the power plant 4, and (2) a technical center 16 to cope with the
techni cal problem according to the 5 plant data received fromthe
nonitoring center 15. First, the nonrterrng center 15 will be descri bed.
The nonitoring center 15 consists of a personal conputer 17 connected with
the general public telephone |ine 13 to permt conmunications through the
10 router 18, and a nonitoring system 19 on the center side to process the
received the plant data. The nonitoring system 19 on the center side is
provided wth (1) the processing program 20 to process the received plant

data, (2) errorg ﬁg}?&%t?éogéﬂfﬁgllhoaié 295 Bymbﬂﬁt%' %tﬁge%%ﬁ%%reﬁ% ”c%er Of

the received I on on e error ving occurre ower
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to 20 the powerpph gpbr ﬂ'ﬂé‘ BBREFOp BALCENt ghal §25 &f kednBtcal center
16 to cope with the technical problem according to the
5 plant data received from the monitoring center 15.
First, the monitoring center 15 will be described.
The monitoring center 15 consists of a personal
computer 17 connected with the general public
telephone line 13 to permit communications through the
10 router 18, and a monitoring system 19 on the center
side to process the received the plant data. The
monitoring system 19 on the center side is provided
with (1) the processing program 20 to process the
received plant data, (2) error report program 21 to
15 notify the maintenance engineer of the received
information on the error having occurred to the power
plant 4, (3) the data storage file 22 to store the
received plant data, and (4) the database 23 storing
the history of diagnosis of errors having occurred to
20 the power plant. The monitoring center is staffed by
pilot members.
The error report program 21 has a function of
notifying the maintenance engineer in charge of power
plant maintenance regarding the following first

25 information when it has received information on the



pil ot nmenbers. The error report program 21 has a function of notif t he
mai nt enance engi neer in charge of power plant maintenance regardi f 7004
following first 25 information when it has received information on the 2 3
FEB 2004 9 error having occurred to the power plant; the tine when the

error occurred, the name of the power plant where it has occurred, and the

contents of the error. |In this case, if the maintenance engi neer has a 5
portable term nal 24 such as nobile egfipnment to receive report of the
error having occurred, information can be transmitted earlier and nore

securely. A data storage file 22 has a function to store the 10 plant data
sent fromthe field nonitoring system6. The plant data stored in the data
storage file 22 is the sanme as the data stored in the data storage files
9 and 10 of the field nonitoring system6. As described above, the plant

data corresponding to the 15 positiqn of ,an error f fi.ed tinme
bef ore and paft@FgPﬁehﬁgéﬁgrQEEBEB? ke éﬁﬁoPOW? gP@% wﬁgﬁgékﬂlerLor has
occurred to the Furt hernmore
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where it has occurred, and the contents of the error.
In this case, if the maintenance engineer has a

5 portable terminal 24 such as mobile equipment to
receive report of the error having occurred,
information can be transmitted earlier and more
securely.

A data storage file 22 has a function to store the

10 plant data sent from the field monitoring system 6.
The plant data stored in the data storage file 22 is
the same as the data stored in the data storage files
9 and 10 of the field monitoring system 6. As
described above, the plant data corresponding to the

15 position of an error for a specified time before and
after the occurrence 6f the error is stored when an
error has occurred to the plant. Furthermore, when
there is a request to send the plant data from the
remote monitoring diagnostic center to the field

20 meonitoring system 6, the requested data to be sent is
stored.

When the plant data are sent from the field

monitoring system 6 at all times, the data accumulated
and stored is updated at every specified interval.

25 With the process of time, the database 23 stores



20 nonitoring system6, the requested data to be sent is stored. Wen the
plant data are sent fromthe field nonitoring system6 at all tinmes] FEh0k
data accumul ated and stored is updated at every specified interval. 25
Wth the process of tinme, the database 23 stores 2 3 FEB 2004 - 10 the
followi ng information; (1) predictive diagnosis nmade according to the

pl ant data in the normal operation node, (2) error diagnosis to show the
nature of the error according to the jg ant data on the 5 occurrence of an
error, (3) trouble analysis to show the reason for the error having
occurred, (4) instruction to show the operation to be perfornmed to the
power plant, and other related information. As described above, when the
dat abase 19 stores the 10 result of diagnosis nmade so far, a nore effective
di agnosis of the errors of the power plant conposed of nultiple pieces of
equi pmrent can be provided by accessing the database 19 whenever required.
upon recei pt ofthesfghidpwing ftnéosmatirancélof PErdics ive ¢Hagm@Rithe power
plant 4, the nonitoring center 15 configured in this way transmts the
error event haWedg eeeardéBdaka phenbPladtadptpaidd the tRET™&d or event to

the technical center 16 thrqugh Firewall. _, )
operation mode, (2) error diagnosis to show the nature

of the error according to the plant data on the

5 occurrence of an error, (3) trouble analysis to show
the reason for the error having occurred, (4)
instruction to show the operation to be performed to
the power plant, and other related information. As
described above, when the database 1% stores the

10 result of diagnosis made so far, a more effective
diagnosis of the errors of the power plant composed of
multiple pieces of equipment can be provided by
accessing the database 1% whenever required.

Upon receipt of a signal for the occurrence of an

15 error from the power plant 4, the monitoring center 15
confiqured in this way transmits the error event
having occurred and plant data related to the error
event to the technical center 16 through Firewall.
Said transmission to the technical center 16 is based

20 on the processing program loaded in monitoring system
19 on the center side. Further, pilot staff (monitor
staff) are assigned to the monitoring center 15 can
notify the occurrence of the error and transmits plant
data to the relevant department of the technical

25 center 16 according to the contents of the error event.



Said transm ssion to the technical center 16 is based 20 on the processing
program | oaded in nonitoring system 19 on the center side. Further, pilot
staff (nmonitor staff) are assigned to the nonitoring center 15 cgr FERQMSy
the occurrence of the error and transmts plant data to the rel evant
departnment of the technical 25 center 16 according to the contents of the
error event. - 11 The follow ng describes the technical center 16: The
technical center 16 is provided with_ pgrsonal conputers 26 and 27 | aid out
for each departnents classified according to the type of the error event
or 5the field of the product, data storage files 28 and 29 to store the
pl ant data sent to these personal conputers 26 and 27, and a | arge-sized
screen 30 which displays that an error has occurred, indicating the
details thereof. As described above, this technical 10 center 16 consists
of multiple departnents, and technical staff (engineers) are assigned to
each departnent. Ofhe tird lestiguhdesymdirerthoseshnmrhreenkapwhbin t he
Figure. More than two can be installed if required. 15 The error event and
pl ant data are IBft tefhnigsalscanieraddi difednay tdfd auiddy t(RAFHRORM char ge

corresponding to the error. event by pilot staff at the technical center 16
of the above- meEPPBHEgrs 26 and 27 laid out for each departments

classified according to the type of the error event or
5 the field of the product, data storage files 28 and 29
to store the plant data sent to these personal
computers 26 and 27, and a large-sized screen 30 which
displays that an error has occurred, indicating the
details thereof. As described above, this technical

10 center 16 consists of multiple departments, and
technical staff (engineers) are assigned to each
department. Only two personal computers 28 and 29 are
shown in the Figure. More than two can be installed if
required.

15 The erxrror event and plant data are sent in the
status assigned to the department in charge
corresponding to the error event by pilot staff at the
technical center 16 of the above-mentioned
confiquration. The department in charge uses the

20 database 23, as required, to search the errors having
occurred so far and diagnostic contents and diagnoses
the received error event.

The result of diagnosis and information on the
causes for the error and actions to be taken are sent

25 as a reply to the personal computer 3 of the



configuration. The departnment in charge uses the 20 database 23, as
required, to search the errors having occurred so far and diagnos;'ﬁ 2004
contents and di agnoses the received error event. The result of di 5 g@i@
and information on the causes for the error and actions to be taken are
sent 25 as areply to the personal conputer 3 of the 2 3 FEB 2004 - 12
Mai nt enance/ managenent office on user side 2 by electronic mail through
engi neer support mail server 31. Thtslallows the actions to be taken

agai nst the error having occurred to a power plant. The personal 5
conputer 3 installed on the Mintenance/ managenent office on user side 2
and the engi neer support nmail server 31 are connected to permt

comuni cations by Internet 33. The engi neer support mail server 31 is
connected thereto through the Firewall 32 10 The technical center 16 is
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error having occurred to a power plant. The personal
5 computer 3 installed on the Maintenance/management
office on user side 2 and the engineer support mail
server 31 are connected to permit communications by
Internet 33. The engineer support mail server 31 is
connected thereto through the Firewall 32
10 The technical center 16 is connected with the
product design department 35 to allow communications
with each other through the Intranet 34. As one
example, said product design department 35 consists of
machine designing department 36, auxiliary eguipment
15 designing department 37, electric designing department
38, control designing department 39 and other related
departments in charge 40. Whenever required, technical
staff assigned to said technical center 16 uses the
personal computers 26 and 27 to contact the designing
20 department in charge of the error which has occurred.
The technical center diagnoses the result of the
plant data collected independently of the error which
has occurred. Based on the result of this diagnosis,
it can send information on the current wear of the

25 power plant components and power plant maintenance



staff assigned to said technical center 16 uses the personal conputers 26
and 27 to contact the designing 20 departnent in charge of the err $
has occurred. The technical center diagnoses the result of the ?gnt Jﬁ
col | ected i ndependently of the error which has occurred. Based on t he
result of this diagnosis, it can send information on the current wear of
the 25 power plant conponents and power plant maintenance 2 3 FEB 2004 - 13
scheduling to the user 1. Further, it kan-also send the result of

di agnosis on the error and nai ntenance scheduling to the portable term nal

24 (not illustrated) for the maintenance engineer. 5 Reply to the user can
be given by mail fromthe nonitoring center 15 through the engi neer
support mail server 31 if the nonitoring center 15 is enabled to neet the

requirenents. Figure 2 shows another enbodi ment of the renote 10

roni toring di 00RRLLEISYSL B (ARCOLILNG. {Opl bl foreThodbaRnty o S poner

pl ant 4 and rendte nonitaring nosti'c center 147are connecte W th each

Other by the | pherpet 41 FQSEﬁan%fs&fshgnget@l%raérrreﬂb'al deRang.d i ne.

The personal conputeé nonitoring s ed with

the Internet 4lgkfeqa@1AgCt8dchlr %&taalﬂlreewxlmﬁ%ﬂ%pr(%vo@t a third party

illustrated) for the maintenance engineer.

5 Reply to the user can be given by mail from the
monitoring center 15 through the engineer support mail
server 31 if the monitoring center 15 is enabled to
meet the requirements.

Figure 2 shows another embodiment of the remote
10 monitoring diagnostic system. According to this
embodiment, field power plant 4 and remote monitoring
diagnostic center 14 are connected with each otherx by
the Internet 41 instead of the general public
telephone line. The personal computer 11 of the field
15 monitoring system 6 connected with the Internet 41 is
connected through Firewall 42 to prevent a third party
from getting the plant data by accessing the personal
computer 11. Similarly, the personal computer 17
installed at the monitoring center 15 is also
20 connected through Firewall 43 and Firewall.
Figs. 3 and 4 show the system configuration where
the remote monitoring diagnostic center 14 shown in
Figs. 1 and 2 is not installed. Since the power plant
and others have complicated product configuration, the

25 designing departments in charge are located at



fromgetting the plant data by accessing the personal conputer 11.
Simlarly, the personal conputer 17 installed at the nonitoring cent2} FES 7004
is also 20 connected through Firewall 43 and Firewall. Figs. 3 and 4 show
the system configuration where the renote nonitoring diagnostic center 14
shown in Figs. 1 and 2 is not installed. Since the power plant and others
have conplicated product configuration, the 25 designing departnents in
charge are located at 2 3 FEB 2004 --1%4 nAultiple sites in some cases. In
Figs. 1 and 2, information on the occurrence of an error and plant data
are send to the designing departnents in charge after collection of the
pl ant nmonitor and plant data 5 at the renote nonitoring diagnostic center
14. 1If the designing departnments in charge are centralized at one
particul ar position, the renote nonitoring diagnostic center need not be
provi ded at a plagg.d&ffengnt f.rom_the designknngegar ment, i.n char ge.
Thus, accordi ng™Pdt481ENE 1ETSodPmEMm S TGRS n EPgF 295 -ddsP8 dg depar t ment
35 in charge and renotﬁénonitorbng di agnostic nt er :gge | ocat£d at one
P&
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connected wth eac
after collection of the plant monitor and plant data
5 at the remote monitoring diagnostic center 14. If the
designing departments in charge are centralized at one
particular position, the remote monitoring diagnostic
center need not be provided at a place different from
the designing department in charge. Thus, according to
10 the embodiment shown in Fig. 3, designing department
35 in charge and remote monitoring diagnostic center
are located at one position.
In the system configuration shown in Fig. 3, the
field monitoring system 6 and personal computer 17 as
15 a user contact are connected with each other by the
general public telephone line 13, similarly to the one
shown in Fig. 1. In the system configuration shown in
Fig. 4, the field monitoring system 6 and personal
computer 17 as a user contact are connected with each
20 other by the general public telephone line 13,
similarly to the one shown in Fig. 2. In Figs. 3 and 4,
communication wit the user is provided from the mail
server 31 of the user contact through the Firewall 32

and Internet 32.

25 Figs. 5 (A) and (B) are flowcharts representing



general public telephone line 13, simlarly to the one shown in Fig. 1. In
the system configuration showmn in Fig. 4, the field nonitoring sysf @2%4
and personal conputer 17 as a user contact are connected with each ggt

ot her by the general public telephone Iine 13, simlarly to the one shown
in Fig. 2. In Figs. 3 and 4, comunication wit the user is provided from
the mail server 31 of the user contact through the Firewall 32 and
Internet 32. 25 Figs. 5 (A) and (B) -arlé f4 owcharts representing 2 3 FEB
2004 - 15 the renote nonitoring diagnostic systemaccording to this
enbodi ment given in Figs 1 and 2. The present enbodinments wll be

descri bed below with reference to the systemusing the general public

tel ephone line 13 5 as a nmeans of communi cation, as shown in Fig. I. 1In
the renote nonitoring diagnostic system according to the present

mbodi ment , i on . b h 1 and _present |
§e|n? e'LmEZ l(&ﬁ??ﬁ%f%%ﬂeaﬁ?%%??gtrbﬁaﬁ. Saaned e STB Bana srTting &S0t ¢
t - ) T Pel L néral -

connect e bet eBhis (RBSaRLRebl bidenr in Ehurors aE8iPagritt | BPESRTE, 10

al | ow commun calB08; REALECH; § 1eBE( Rbbor [BE4’ be18w WAH! il entel 49 ©
(rmonitoring system on e user
the system using the general public telephone line 13
5 as a means of communication, as shown in Fig. 1.

In the remote monitoring diagnostic system
according to the present embodiment, connection
between the user 1 and remote monitoring diagnostic
center 14 (monitoring center) is provided by the

10 general public telephone line 13, as shown in Fig. 5
(A). The communications terminal is connected between
the user and remote monitoring diagnostic center to
allow communications between them (S1). The field
monitoring system 6 (monitoring system on the user

15 side) installed in the power plant 4 on the user side
is started (S2), and the remote monitoring diagnostic
system (monitoring system on the center side) on the
side of the remote monitoring diagnostic center 14 is
started (83). Collection of the power plant data

20 starts from this status (S4). Plant data is collected
and the plant is monitored on a continuous basis by
the monitoring system 8.

On field facility side where monitoring is started

and the remote monitoring diagnostic center side, the

25 sound information showing the start of plant



15 side) installed in the power plant 4 on the user side is start%% ﬂﬁ%mm
and the renpote nonitoring diagnostic system (nonitoring system ont'he
center side) on the side of the renote nonitoring diagnostic center 14 is
started (53). Collection of the power plant data 20 starts fromthis status
($4). Plant data is collected and the plant is nonitored on a continuous
basis by the nonitoring system8. On field facility side where nonitoring
is started and the renpte nonitoring b agnostic center side, the 25 sound
i nformati on show ng the start of plant 2 3 FEB 2004 - 16 nonitoring is

I ssued or is displayed on the display wunit. The plant data coll ected by
continuous nonitoring is stared in the nonitoring system8 as discussed
above. 5 If an error has occurred to the plant during continuous
nonitoring of the power plant by the field nonitoring system6 (S5),

| | ecti f th t L[ O, ta faor . I.fi.ed ' bef d af
det ect on of arGPEGPE PG, TEXARBREC Phr P DR SHYANES Sb B SR At tor
t d . [, th itori
Systom s (S6). JBBFr ociit prant Sk’ PEERBPEY P RE%RIS G orge tile |

10. Further, thg,33fB9aL2:85stReell 3R t9 Fonitoring system 8 as

discussed above.

5 If an error has occurred to the plant during
continuous monitoring of the power plant by the field
monitoring system 6 (S5), collection of the plant
error data for a specified period before and after
detection of an error, for example, for five minutes

10 before and after occurrence of an error starts from
the plant data stored in the monitoring system 8 (S6).
Collected plant data is stored in the data storage
file 10. Further, the same data as the plant data
stored in the data storage file 10 is stored in the

15 data storage file (S7).

Then the field monitoring system & and remote
monitoring diagnostic center 14 are connected by the
transmission line (S8), and the event of the error
having occurred and the plant data related to the

20 error event are transmitted to the remote monitoring
diagnostic center 14 (S9). The transmitted error event
and the data related to the event are received by the
personal computer 17 of the monitoring center 15 (S10).
If transmission of the related data from the field

25 monitor system 6 is not completed in this case, data



stored in the data storage file 10 is stored in the 15 data storage fog
(S7). Then the field nonitoring system6 and renote nonitoring di aéﬂ iﬁﬂ&m
center 14 are connected by the transmission |line (S8), and the event of
the error having occurred and the plant data related to the 20 error event
are transmtted to the renote nonitoring diagnostic center 14 (S9). The
transmtted error event and the data related to the event are received by
the personal conputer 17 of the nonttbfing center 15 (S10). |If

transm ssion of the related data fromthe field 25 nonitor system6 is not
conpleted in this case, data 2 3 FEB 2006 - 17 are again sent to the
renote nonitoring diagnostic center 14. |If data transm ssion has
termnated, the transmission |ine is disconnected (S12), and the system
assunmes a standby status. 5 Upon reception of a signal to announce the

occurrence of ap =y %%fno stef}ﬁhl%%"‘%rheolr%%oté hlﬁvr{iec@ttl quqﬁrﬂ%rgéén{%f ied to

di agnost I c center causes the occurrence an err

the portable teE@h‘E@E 44. Oiftﬁﬁt?giig%ﬁgﬁ%‘é Sﬂghmﬁeti;e%ﬁqng%@gon%lheconputer

26 10 of the technical “center nmoni't ori ng

Ce”tﬁr 1;5 h?S ;%E’%h\éﬁlQS%l%'ng'l%'net QAR eddif QAW Y eNGfl Odndf an error
in the plan he

system assumes a standby status.

5 Upon reception of a signal to announce the
occurrence of an error to the power plant, the remote
monitoring diagnostic center 14 causes the occurrence
of an error to be notified to the portable terminal 24
of the maintenance engineer and personal computer 26

10 of the technical center 16 (S13). Further, when the
monitoring center 15 has received a signal to announce
the occurrence of of an error in the plant, the
monitoring system 19 on the center side operates
automatically, the causes for plant error are checked

15 and emergency support is provided (S14). The
monitoring system 19 on the center side searches the
database 23 to find out past error diagnosis and
trouble analysis (S15). The database consists of
similar error database 70, component history database

20 71, operation history database 72, component structure
data base 73, document database 74, operation
knowledge database 75 and other related data base 76.

Upon receipt of a signal to announce the
occurrence of a plant error, monitoring system 19 on

25 the center side notifies the occurrence of the error



nmoni toring system 19 on the center side operates automatically, the causes
for plant error are checked 15 and emergency support is provided @S1E08. 200he
nonitoring system 19 on the center side searches the database 23 to find
out past error diagnosis and trouble analysis (S15). The dat abase consists
of simlar error database 70, conponent history database 20 71, operation
hi story database 72, conponent structure data base 73, docunent database
74, operation know edge database 75 all other rel ated data base 76. Upon
recei pt of a signal to announce the occurrence of a plant error,

nmoni toring system19 on 25 the center side notifies the occurrence of the
error 2 3 FEB 2004 - 18 and to the technical staff of the technical center
16 and sends the related plant data (S16). The technical center 16 sends
the received related plant data as analysis data to the designing

department 35 i Pﬁh@59§Pe5tEB§B'{nglt %%alf%'\'o'fi el LU 3Bedl/) 1 ¢ Based
ysi's dafa, 't

on the transmtted ana e rel evant designing department in

charge studies y4 t UL e a Id\Or , d tions
9 tﬁgﬂagaﬂlﬁé Ehe! 98189% ?1‘5% a2t 22N gﬁs J gﬁ@ teHes A

(S18). Using ove- nentione 0 /6 types at abases, the 1
desi gni ng depar taRBEri P6CHahEE enal vakesvead rehudieds pildht iy rance of

error. The result of the study is

analysis data to the designing department 35 in charge

5 through the LAN line (Intranet 34) (S17). Based on the
transmitted analysis data, the relevant designing
department in charge studies and analyzes the
occurrence of an error, and takes actions (S18). Using
the above-menticned 70 to 76 types of databases, the

10 designing department in charge evaluates and studies
the occurrence of error. The result of the study is
notified to the user (S19) from the mail server 31 by
electronic mail. Telephone and fax can also be used
for this communication. These data and replies are

15 registered in the database as knowledge database (S20).

The following describes the plant data collection

method in the normal plant operation with reference to
Fig. 5 (B): For example, when the plant conditions are
checked and the plant data are collected for use of

20 the maintenance schedule independently of the
occurrence of the plant error, transmission line is
connected (S21) first. If there is no error to the
plant, request for plant data collection is issued

from the remote monitoring diagnostic center 14 (S22).

25 In the field monitoring system 6, the plant data on



notified to the user (S19) fromthe mail server 31 by electronic nail

Tel ephone and fax can also be used for this communication. These gaH% %@ﬂ
replies are 15 registered in the database as know edge dat abase (S20) B e
foll ow ng describes the plant data collection mnmethod in the normal plant
operation with reference to Fig. 5 (B): For exanple, when the plant
conditions are checked and the plant data are collected for use of 20 the
mai nt enance schedul e i ndependently of 1phe occurrence of the plant error,
transmssion line is connected (S21) first. if there is no error to the

pl ant, request for plant data collection is issued fromthe renote

noni toring diagnostic center 14 (S22). 25 In the field nonitoring system 6,
the plant data on 2 3 FEB 2004 - 19 the requested itemis collected from
the plant data stored in the nonitoring system8, and are stored in the
data storage files 9 and 10 (S23). If there is no reque i for data

col l ection, autdratifdussitesttitdn ofs 50@%%11%#6% € BeRrPbr H’@gaat preset

Jetlpn of plant_data coIIec on accordlng

time intervals (S24 Up
to the data col¥%%S ﬂj}é§U% oRY4RE 1RGI B ot dr i g §§§t§%? s 2onnect ed
to the transm sgion 1ine (520); 30 Ihegcgllephefplant fata, e 28hoto the
request for data collection, automatic collection of
5 the plant data is performed at preset time intervals
(S24).
Upon completion of plant data collection according
to the data collection request, the field monitoring
system 6 is connected to the transmission line (526).
10 The collected plant data are sent to the remote
monitoring diagnostic center 14, and plant data are
received by the monitoring center 15 (S27). Upon
completion of data transmission from the field
monitoring system 6 (S$28), the transmission line is
15 disconnected (S29). In the monitoring center 15, the
received analysis data are stored in the data storage
file 22 (S30). At the same time, they are transmitted
to the technical center 16 and the relevant designing
department 35 in charge through the LAN line (S31). 1In
20 the section where the analysis data are sent, study
and analysis are made based on the data, and necessary
actions are taken (S32). The result of analysis is
notified to the user (S33).

The following describes the specific example of

25 the remote monitoring and diagnostic method of the



noni toring diagnostic center 14, and plant data are received by the

moni toring center 15 (S27). Upon conpletion of data transm ssion XY Fif 2k
field nonitoring system®6 (S28), the transmission line is 15 di sconnected
(S29). In the nonitoring center 15, the received analysis data are stored
in the data storage file 22 (S30). At the sane tine, they are transmtted
to the technical center 16 and the rel evant designing departnent 35 in
charge through the LAN line (S31). Ln280-the section where the anal ysis
data are sent, study and analysis are made based on the data, and
necessary actions are taken (S32). The result of analysis is notified to
the user (S33). The foll ow ng describes the specific exanple of 25 the
renote nonitoring and di agnostic nethod of the 2 3 FEB 2004 - 20 power

pl ant using the above-nentioned renote nonitoring diagnostic system A gas
turbine conbustor is taken up as an exanple. A trouyble may occur to a gas
t urbi ne conbustRfWen Rplapk d#%%%g o‘Fh%o%P‘P‘b%'gm‘?‘f‘th%%e eBRMB%Bd. Causes for
the trouble include a cl ogged conbusti on burner, operation

failure, fuel f%&iﬂiﬁﬁbﬂg 1P Y DRRd fptleqa ﬁ"l%l?fn 73 bPT an

error nonitor of q? current conbustq{ exhaust gas tenperature of the
en up as an examplée.

A trouble may occur to a gas turbine combustor
5 regardless of how long it has been used. Causes for
the trouble include a clogged combustion burner, spark
plug operation failure, fuel feed pump failure and
clogged fuel filter. To monitor an error monitor of
the current combustor, exhaust gas temperature of the
10 gas turbine is monitored.

According this method of monitoring the exhaust
gas temperature, much time is required to locate the
apparatus of the gas turbine plant to which an error
has occurred, and to identify the causes when an alarm

15 (error) has occurred. The combustor has multiple drums
for one gas turbine. When an error has occurred to the
combustor, it has been impossible to identify the
particular one out of many combustors to which the
error has occurred. Therefore, when an error has

20 occurred to the combustor, the plant must be shut down
to find out the causes. It has been required to reduce
the down time due to combustor trouble.

According to the present embodiment, a
thermocouple is installed for each combustor of

25 multiple drums laid out around the gas turbine shaft,



10 gas turbine is nonitored. According this nethod of nonitoring the
exhaust gas tenperature, nuch tine is required to | ocate the apparatus of
the gas turbine plant to which an error has occurred, and to identifyd tffell0t
causes when an alarm 15 (error) has occurred. The conbustor has multiple
druns for one gas turbine. Wien an error has occurred to the conbustor,
It has been inpossible to identify the particular one out of many
conbustors to which the error has accurred. Therefore, when an error has
20 occurred to the conbustor, the plant nust be shut dowmn to find out the
causes. It has been required to reduce the down tinme due to conbustor
trouble. According to the present enbodinent, a thernocouple is installed
for each conmbustor of 25 multiple druns |laid out around the gas turbine
shaft, 2 3 FEB 2004 - 21 and the conbustor is nonitored by nonitoring
conbustion gas tenperature of each conbustor. The foll| ow ng describes the
exanpl e of eval 8Bfi Rfe FRBPYEEQLr dfc BOFH toy ask ko MR itlied igkhbust or .
According 5 to the present invention, the data on the exhaust gas

t enper at ure det EEFBUSBYORhGAEhELHPEE AT UrRs Ol IE8F ¥ GOMbISHPTf t he

conbustors are collegte% q% the nmonitoring system8 shown in Fig. 1 as
descri bed above. At If'gelollowing describes the example of evaluating

the occurrence of an error to the combustor. According

5 to the present invention, the data on the exhaust gas
temperature detected by the thermostat installed for
each of the combustors are collected by the monitoring
system 8 shown in Fig. 1 as described above. At the
same time, errors of each combustor are monitored. The

10 monitoring system 8 provides trend monitoring of the
exhaust gas temperature data of each thermocouple. For
example, data is collected in increments of one minute,
and multiple combustors are monitored. When '
temperature difference between the two adjacent

15 thermocouple data is greater than the specified value,
an error is considered to have occurred to the
combustor. When an error is found in the detection
data of one of the adjacent thermocouples, an error is
considered to have occurred to the thermocouple, not

20 the combustor.

In the monitoring system 8, when the error is
considered to have occurred to the combustor, the data
covering a specified period before and after the
occurrence of the combustor error, for example, five

25 minutes before and after occurrence of an error are



sanme time, errors of each conmbustor are nonitored. The 10 nonitoring system
8 provides trend nonitoring of the exhaust gas tenperature data_of m@

t hernocoupl e. For exanple, data is collected in increnments of oﬁgF&ﬁa

and nmultiple conbustors are nonitored. Wien tenperature difference between
the two adjacent 15 thernocouple data is greater than the specified val ue,
an error is considered to have occurred to the conbustor. When an error is
found in the detection data of one ofz$he adjacent thernocouples, an error
is considered to have occurred to the thernocouple, not 20 the conbustor.
In the nmonitoring system8, when the error is considered to have occurred
to the conbustor, the data covering a specified period before and after
the occurrence of the conmbustor error, for exanple, five 25 m nutes before
and after occurrence of an error are 2 3 FEB 2004 22 selected fromthe data
collected in the nonitoring tem 8, and are stored in the data storage
files 9 and 10seAgecitigd Sxom tt|¥l@e da;;aswgﬂqut@damm nAfElt g rence of
an conbustor error and data on the 5 conbustor error stored in the data

storage file 10S¥F&ems8nt ang pEE B&esed donitthst ididfadisdgicrde cficked & 14.

Fig. 6 is a flow chart wherein a conmuni cations
and 10. At the same time, a signal to announce the

occurrence of an combustor error and data on the

5 combustor error stored in the data storage file 10 are
sent to the remote monitoring diagnostic center 14.

Fig. 6 is a flow chart wherein a communications

line is used to monitor the power plant 4 and remote
monitoring diagnostic center 14 at all times. The

10 details of Fig. 6 are almost the same as those of
intermittent connection given in Figs. 5 (A) and (B),
so only the differences will be described below.

When the power plant is monitored censtantly,

plant data collected by the field monitoring system 6

15 is sent to the remote monitoring diagnostic center 14
through the general public telephone line 13. The
received plant data is stored in the data storage file
22. WwWhen an error has been detected, a signal to
announce the occurrence of an error and data on the

20 occurrence of an error are sent to the technical
center (S54) from the monitoring system 19 on the
center side. The stored plant data are sent to the
related department as analysis data (S58), if the
error has not occurred. These data are used to

25 evaluate and study the service life and performances



line is used to nonitor the power plant 4 and renbte nonitoring diagnostic
center 14 at all tinmes. The 10 details of Fig. 6 are al nost the s%gﬁ
those of intermttent connection given in Figs. 5 (A and (B), so fﬂfﬂmb
differences will be described below. \Wen the power plant is nonitored
constantly, plant data collected by the field nonitoring system®6 15 is
sent to the renote nonitoring diagnostic center 14 through the general
public tel ephone line 13. The receivegsplant data is stored in the data
storage file 22. Wen an error has been detected, a signal to announce
t he occurrence of an error and data on the 20 occurrence of an error are
sent to the technical center (S54) fromthe nonitoring system 19 on the
center side. The stored plant data are sent to the related departnent as
anal ysis data (S58), if the error has not occurred. These data are used to
25 evaluate and study the service life and performances 2 3 FEB 2004 - 23
(S59). Fig. 7 d&bdlS%nes the work perfornmed by the center staff on the
renote nonitoring diagnostic center 14 and the related departments. The
staff in the renote Figynohiowrlimeslitdymoserk penfermednsy sthef cenygiemeer s
Including pilot staff (nonitor staff), center nmanager
staff on the remote monitoring diagnostic center 14
and the related departments. The staff in the remote
5 monitoring diagnostic center consist of engineers
including pilot staff (monitor staff), center manager
and technical staff 11. The product related department
is staffed by product designers, maintenance personnel
and manufacturing/production engineers.
10 When an error has occurred to the user facilities,
electronic data are sent to the remote monitoring
diagnostic center 14 through field monitoring system 6
(51). Pilot staff check error items and related data,
confirm the status of facilities with the user (52),
15 and send information to the related departments (53
and 54). For the errors which do not require inquiry
with the related department or study (55), the remote
monitoring diagnostic center creates a recipe of how
to find causes and take actions, and enters it in the
20 specified format, and sends it to the user by
electronic mail (68) after getting approval of the
center managers 10 of previously registered related
departments (58). When the mail system is faulty or
the description is unclear, by telephone or fax is

25 also used to ensure correct communications.



and technical staff 11. The product related departnent 1is staffed by
product designers, nmaintenance personnel and nanufacturing/produ%tiﬂ%
engi neers. 10 When an error has occurred to the user facilities, 3 200
el ectronic data are sent to the renote nonitoring diagnostic center 14
through field nmonitoring system6 (51). Pilot staff check error itens and
related data, confirmthe status of facilities with the user (52), 15 and
send information to the related departaents (53 and 54). For the errors
whi ch do not require inquiry wth the related departnent or study (55),
the renote nonitoring diagnostic center creates a recipe of how to find
causes and take actions, and enters it in the 20 specified format, and
sends it to the user by electronic mail (68) after getting approval of the
center managers 10 of previously registered related departnents (58). Wen
the mail systemis faulty or the description is unclear, by telephone or
fax is 25 al so usedErso&nsanEcasrr age cymtuaitest byndhey p3 1cHB r 24
Error contents are evaluated by the pilot staff, and the conditions and
actions are repdRfleBP@oCPRdItiGBANARE| ACEAPBF AERagBPOrLe tPhdheent er
manager checks the contents and fills the_specified format 5 wth itens
requesting st udy®pYn1FRlt eeRREEMaRRgEF, (52). The center manager

checks the contents and fills the specified format
5 with items requesting study by the technical staff.

Then he sends it by electronic mail. If the event is
such that the technical staff can find causes and take
actions, said technical staff create the instruction
for actions to be taken and send it by electronic mail

10 or in the form of a letter (67). Having received the
report, the pilot staff sends it to the user (68). If
the technical staff cannot find causes and take
actions for the error, a request is sent the
department in charge of the product to study it (54).

15 After actions to be taken have been determined by the
relevant department, they are reported to technical
staff (64), and are then reported to the pilot staff
(65). The pilot staff sends the reply to the user (68).

When the pilot staff have received error data from

20 the remote monitoring system and have found out that
the error is wide-ranging and the study involves
complicated steps, related personnel will be called to
discuss at the electronic conference room (60). After
actions have been determined, they are reported to the

25 pilot staff (63 and 66).



Then he sends it by electronic mail. If the event is such that the
technical staff can find causes and take actions, said technical SQ@”&BZM&
create the instruction for actions to be taken and send it by el ectronic
mail 10 or in the formof a letter (67). Having received the report, the
pilot staff sends it to the user (68). If the technical staff cannot find
causes and take actions for the error, a request is sent the departnent
in charge of the product to study it (;54). 15 After actions to be taken
have been determ ned by the relevant departnent, they are reported to
technical staff (64), and are then reported to the pilot staff (65). The
pilot staff sends the reply to the user (68). Wen the pilot staff have
received error data from 20 the renpte nonitoring system and have found
out that the error is wide-ranging and the study involves conplicated
steps, related personnel will be called to discuss at the electronic
conference room (60jn &ffler tactakesghdaek heedodet agaimedt, tthee\erarar
reported to the 25 pilot staff (63 and 66). 23 FEB 2004 - 2 5 - |n order
to take quick dweviony egainsedthe theofachavtmngsosodr eqdipmentie facilities
and equi pnent thereby ensuring reliability for the user, and to secure a
substanti al i npriovestentensuxbegfoehiablitappr for the user, and to
secure a substantial improvement in the form of report
5 of the conventional user operation or the situation by
the maintenance personnel through telephone, the
present embodiment provides support to ensure that
multiple fields or multiple equipment are monitoring
and diagnosed simultaneously through the
10 communications line (ISDN, Internet, Intranet and
video communications). Information on the operation
status data of the facilities is stored in the
database in electronic forms. At the same time,
monitoring and diagnosis are performed on the real
15 time basis. This brings about a substantial reduction
in the amount of work done by the users and
manufacturers involved in the actions and processing
of the error. At the same time, the optimum error
handling procedures are established for each of the
20 facilities so that technologies can be handed down to
a SuCCessor Or new user.
Introduction of this system provides a substantial
improvement in equipment availability factor.

Simultaneous monitoring and diagnosis of multiple

25 sites and multiple units at the Center decreases the



5 of the conventional user operation or the situation by the maintenance
personnel through tel ephone, the present enbodi nent provides supp?gt B?
ensure that nultiple fields or nultiple equi pnment are nonitoring &E 004
di agnosed si nul taneously through the 10 comuni cations |ine (I SDN,

Internet, Intranet and video conmunications). Information on the operation
status data of the facilities is stored in the database in electronic
forns. At the same tinme, nonitoring_apg di agnosis are performed on the
real 15 tinme basis. This brings about a substantial reduction in the
anount of work done by the users and manufacturers involved in the actions
and processing of the error. At the sane tine, the optinmumerror handling
procedures are established for each of the 20 facilities so that

t echnol ogi es can be handed down to a successor or new user. Introduction
of this system provides a substantial inprovenent in equipnent

avail ability fadusber Sfnpergeasudmehiargd @ fie dAsS|meNs of nultiple 25
sites and nmultiple units at the Center decreases the 2 3 FEB 2004 - 2 6 -
nunber of persoR§NUAagRArGE SddeRe TP HYE T RdSAc AUrlaWSs i BEECK Thi s

system al so allows quick actions to be taken to solve the problem
actions to be taken to sclve the problem.

Multiple units of composite power generating

5 equipment consisting of a large-sized steam turbine,
gas turbine and steam turbine, the diesel power
generating eqguipment for emergency use and normal use
and power cogeneration equipment are installed in the
same field. In the remote area (a long distance from

10 the power generating equipment to the maintenance
group) both inside and outside Japan including
isolated islands, much time is reguired to ensure a
highly efficient operation of the facilities and to
take actions against the trouble. (Unable to handle

15 the case due to absence of the personnel with
sufficient knowledge or a long physical distance)

In the remote monitoring diagnostic system
according to the present embodiment, to handle the
multiple pieces of power generating equipment in the

20 same field or power denerating equipment in the
multiple fields, the controller interior is modified
to take out the quantity of the plant statuses and all
monitor information (optically selectable) with
respect to the current facilities, or a new measuring

25 instrument is installed. Information which can be



Mul tiple units of conposite power generating 5 equipnment consisting of a

| ar ge-si zed steamturbine, gas turbine and steamturbine, the die%ﬁiFﬁPﬁﬁf
generating equi pnent for enmergency use and normal use and power
cogeneration equipnment are installed in the sane field. In the renpte area
(a long distance from 10 the power generating equi pnent to the mai ntenance
group) both inside and outside Japan including isolated islands, nmuch tine
is required to ensure a highly effi€i&ht-operation of the facilities and
to take actions against the trouble. (Unable to handle 15 the case due to
absence of the personnel with sufficient know edge or a | ong physi cal
distance) |In the renote nonitoring diagnostic system according to the
present enbodi nent, to handle the multiple pieces of power generating

equi pnent in the 20 same field or power generating equipnent in the
multiple fields

qu?ntitﬁlof themB%éﬁ?rg ;ﬁ%sggng#& %ﬁ:%Bﬁfhpﬁngfled 3¥%ﬁ5%%%fl%%.|y
t itk X 25
Thstrument s | A8t ERBRRLE ks MRS A, Lo St e S 1P

s converted i niondi oitaLifed sigadlhierdndadid ) Vi AL MY D the

comuni cations Tine’(
where monitor and diagnosis are conducted on a real

5 time basis by remote control. Then the following
processing is performed:

When an alarm monitored by the plant controller
has occurred, it can be automatically detected
simultaneously at the remote monitoring diagnostic

10 center through the line. Analog and digital
information corresponding to the alarm name is
collected within the time interval optionally set
before and after occurrence of the error at a desired
sampling cycle. It is displayed in numerical and

15 graphic data, and actions to be taken and estimated
causes for the error are automatically indicated.

The drawings and other documents required to
identify the caused for the error are displayed on the
screen as electronic data by entering search

20 information from the database stored in the host
computer. Preliminary information on the component
required to handle the trouble is displayed on the
screen as electronic data by entering the necessary
search information.

25 Communications of electronic data between the



line, Internet, Intranet, radio) to the facilities where nonitor and

di agnosis are conducted on a real 5 tine basis by renote control. T Hiﬁﬁ
following processing is performed: Wien an alarmnonitored by the £f£ b
controller has occurred, it can be automatically detected simultaneously
at the renote nonitoring diagnostic 10 center through the Iine. Anal og and
digital information corresponding to the alarmnane is collected within
the tine interval optionally set beforg and after occurrence of the error
at a desired sanpling cycle. It is displayed in nunerical and 15 graphic
data, and actions to be taken and estimated causes for the error are
automatically indicated. The draw ngs and ot her docunents required to
identify the caused for the error are displayed on the screen as electronic
data by entering search 20 information fromthe database stored in the host

conputer. Prelimnnary information on the conponent required to handle the
trouble is dispfagéd Eﬁnﬂﬁ8r1§6ré¥ﬁt§@-@WQJH%%%Q?(&%Qiﬁ%F%ﬂﬂEHing t he

necessary search information. 25 Co ni cati ons of el ectraqgni¢c data between

the 2 3 FEB 2009129D8StALeCENEER: CoM hE SFSESTIET Berftte HoriNor i ng
general public telephone line 13 (ISDN line), Internet,
Intranet and radio communication means.

5 To ensure qguick handling of the trouble, cases of
troubles having occurred so far are classified
according to event, cause, position and place of
installation and are stored in the database. Such
information can be used by entering the search

10 information. Information on new troubles can also be
stored in the database for subsequent use.

To ensure that the actions to be taken in the
event of a trouble and information on the estimated
cause are reported to the facilities maintenance

15 personnel, such information is classified and stored
in the database. Or such information is entered into
the database as knowledge data so that information can
be automatically displayed on the screen in response
to the trouble alarm.

20 Numerical and graphic information collected at the
monitoring center is sent to the personnel in charge
of equipment manufacturing via the Internet. The
information can be supplied to the supervisor
dispatched to another site through the Internet and

25 general public telephone line. Data on the error



di agnostic center can be performed by any of the general public tel ephone
line 13 (ISDN line), Internet, Intranet and radi o communi cation neaqﬁ}ng 0
To ensure quick handling of the trouble, cases of troubles having occur e@
so far are classified according to event, cause, position and place of
installation and are stored in the database. Such information can be used
by entering the search 10 information. Information on new troubles can al so
be stored in the database for subsequesnt_use. To ensure that the actions
to be taken in the event of a trouble and information on the estinmated
cause are reported to the facilities maintenance 15 personnel, such
information is classified and stored in the database. O such information
is entered into the database as know edge data so that information can be
automatically displayed on the screen in response to the trouble alarm 20
Nunerical and graphic information collected at the nonitoring center is
sent to the perhenmielg occolraege andf iedwirmaEnito menuftded wangonms aatde
Internet. The information can be supplied to the supervisor dispatched to
anot her site thetogkd: he Hatebnee,amtd2sageer alsegubitian tBiemgone | i ne.
Data on the error 2 3 FEB 2004 - 2 9 -
error occurs in future. Basically, these steps of
processing are performed at the monitoring center.
5 According to the present embodiment, the user is
connected to the remote monitoring diagnostic center
and monitoring facilities via the communications line.
When an error has occurred, automatic dial-up
connection is made. During the normal operation, the
10 normal or abnormal operation data obtained through
communications tool installed on the eguipment to be
monitored and diagnosed can be obtained on a real time
basis or off-time basis by line connection in response
to the request from the center. The obtained
15 electronic data are automatically analyzed in the
Center, and the occurrence of an error is
automatically reported to the department in charge,
thereby reducing the time before taking the action.
Further, when it is necessary to get the drawing,
20 inspection record, previous record or past similar
events in order to take actions, such information can
be quickly obtained from the information database at
the monitoring and diagnostic center. Information on

the components and processes necessary to take actions

25 can be easily provided by the database, and can be



havi ng occurred and information on the actions are stored as database, and
can be used when the same error occurs in future. Basically, these stddsFEB 2004
of processing are perforned at the nonitoring center. 5 According to the
present enbodi nent, the user is connected to the renote nonitoring

di agnostic center and nonitoring facilities via the comunications |ine.
When an error has occurred, autonmatic dial-up connection is nmade. During

t he norrmal operation, the 10 normal or3zgbnornal operation data obtai ned

t hrough comruni cations tool installed on the equipnent to be nonitored
and di agnosed can be obtained on a real time basis or off-tinme basis by

| ine connection in response to the request fromthe center. The obtai ned
15 electronic data are automatically analyzed in the Center, and the
occurrence of an error is automatically reported to the departnment in
charge, thereby reducing the tine before taking the action. Further, when
it is necessarySsedtgéo ft%é‘ Fedwvagt Zepargment of tdMRNYrass WiRT re€or d
or past simlar events in order to take actions, such information can be
qui ckl y obt ai ne&her Ferh8Uigkdymbyi 6 eFdramese Mtil+ he nonitoring and

di agnostic center. Infornmation on the conponents_and processes necessary

to take actions 25 S@&+DheEASE GAViHSP R tHREHAA K e can be 2 3

FEB 2006 e
integrity of the facilities during test after periodic

5 inspection or termination of the plan, and to monitor
errors and verify data adequacy during test operation.
To determine usability of its component and need
of repair before starting repair or replacement of the
equipment, treatment of the similar errors in the past
10 and the detailed result of study by the department in
charge can be used as electronic data. This makes it
easy to make an overall evaluation and determination
at the monitoring and diagnostic center.
The generator can be broadly classified as a prime
15 mover, generator, auxiliary equipment and controller.
The monitoring and diagnostic center can send the
obtained data and questions of the user to each
specialist department via LAN, and can provide support
for multiple studies by specialist departments.
20 The following describes the advantages for the
users according to the present embodiment:
(1) Reduction of engiﬂeer dispatch costs
(2) Simultaneous monitoring of multiple equipment
by a smaller number of people in remote control mode

25 {3) Automatic transmission of data to be studied



- 30 sent to the relevant departnment of the manufacturer or the user

qui ckly by electronic nail. Said database can al so be used to checkd tHh 2004
integrity of the facilities during test after periodic 5 inspection or
term nation of the plan, and to nonitor errors and verify data adequacy
during test operation. To determne usability of its conponent and need
of repair before starting repair or replacenent of the equipnent,
treatnent of the simlar errors in thedpast 10 and the detailed result of
study by the departnent in charge can be used as electronic data. This
makes it easy to nake an overall evaluation and determ nation at the
noni toring and di agnostic center. The generator can be broadly classified
as a prine 15 nover, generator, auxiliary equi pment and controller. The
nmoni toring and di agnostic center can send the obtai ned data and questions

of the user to C S Lali e nt via LAN, and can provi de support
for multiple stg'|egebeggbgcfzffQ%Q%é%gftnents. 20 The foll ow ng descri bes

the advantages for thg Ei@&%géﬁ%r Qﬁia?:%) E%i tRe Ragsea! ﬁ@%mé%(l)

Reducti on of engi neer ‘di spatch costs mul t aneous nonitoring o

nul tiple equi prgRly HeY efiplfRllderoriier AauReanldn i n remote control node
25 (3) Automatic transm Ssion of data to be studied

(5) Conversion operation data into electronic
5 form allows easy management of operation history,
thereby ensuring improved office work efficiency and
minimized paper space.

(6) When an engineer is dispatched to the user in
the event of an error, error information can be easily

10 obtained even if the engineer is not present. This
results in minimized handling time.

(7) An error predictive information function
allows actions and related information to be furnished
to the personnel in charge of the facilities before a

15 serious error occurs. This eliminates the need of
information waiting time.

{(8) In the event of an error, it is possible to
associate the drawing with the component to which an
event has occurred. This makes it possible to prevent

20 a wrong component from being used when an operator or
user places an order for the component.

(9) The operation history of the facilities can
be stored in the form of electronic data. This makes
it possible to work out an accurate plan at the time

25 of maintenance.



2 3 FEB 2004 31 in the event of an error (4) Electronic data on the causes
for troubles can be enployed for user education. (5) Conversion opgrlaFfiotii
data into electronic 5 formallows easy managenent of operation history,
t hereby ensuring inproved office work efficiency and mnimzed paper
space. (6) Wien an engineer is dispatched to the user in the event of an
error, error information can be easily,. 10 obtained even if the engineer is
not present. This results in nininiié&“%dhdling time. (7) An error
predictive information function allows actions and related information to
be furnished to the personnel in charge of the facilities before a 15
serious error occurs. This elimnates the need of information waiting tine.
(8) In the event of an error, it is possible to associate the drawing with
t he conponent to which an event has occurred. This nakes it possible to
prevent 20 a wong ¢h@EPReRenit! AfvReItI@nUAGWIRRE 3 reRRItE Qlordl to bRy
pl aces an order for the conponent. (9) The operation history of the
facilities can gbagabeted bpstba haamrefiotkeabnitioe idat diafmostrkes it
possi ble to work out an accurate plan at the tine

method which improve a plant availability factor.



25 of maintenance. 7 3 FEB 2004 - 32 The present invention provides a
renote nonitoring diagnostic systemand renote nonitoring di agnogtd EEB 2004
nmet hod which inprove a plant availability factor. 2 3 FEB 2004 - 33 WHAT
IS CLAIMED IS: 1. Arenote nonitoring diagnostic system conprising, a data
storage file used to collect the plant data 5 representing the operation
status of a plant and to store said plant data, a nonitoring systemto
nonitor said field plant according +a33atd collected plant data, a

dat abase storing the past plant data associated 10 with errors having
occurred to said plant and actions taken to cope with said errors, a

di agnostic systemto anal yze said plant data sent according to said

dat abase, and a reporting systemto send a report to the user of 15 said
pl ant regarding the causes for the error and/or actions taken to cope with

the error based t f..said analysis. 2. A renote nonitoring
di agnostic systgﬂBT ?E ciﬁiﬁ%% Ts:

1. A remote monitoring diagnostic system
comprising;

a data storage file used to collect the plant data

5 representing the operation status of a plant and to

store said plant data,

a monitoring system to monitor said field plant
according to said collected plant data,

a database storing the past plant data associated

10 with errors having occurred to said plant and actions
taken to cope with said errors,

a diagnostic system to analyze said plant data
sent according to said database, and
a reporting system to send a report to the user of

15 said plant regarding the causes for the error and/or
actions taken to cope with the error based on the
result of said analysis.

2. A remote monitoring diagnostic system
comprising;

20 a data storage file used to collect the plant data
representing the operation status of a plant and to
store said plant data,

a monitoring system to monitor said field plant
according to said collected plant data,

25 a database storing the past plant data associated



conprising; 20 a data storage file used to collect the plant data
representing the operation status of a plant and to store said plapy FER2@0A
a nonitoring systemto nonitor said field plant according to said

coll ected plant data, 25 a database storing the past plant data associ ated
2 3 FEB 2004 - 34 wth errors having occurred to said plant and actions
taken to cope with said errors, a diagnostic systemto anal yze said pl ant
data sent according to said database,34nd 5 a reporting systemto send a
report to the user of said plant regarding the mai ntenance plan of said

pl ant or deterioration status of major conponents based on the result of
said analysis. 3. Arenpte nonitoring diagnostic system 10 conprising;, a
nonitoring systeminstalled close to plant where said nonitoring systemis
used to nonitor the plant operation status and to collect the plant data

i Bgmost i ¢ Syst BHeTo ARy, do0ary St b cant BEarY it BB | ng
di agnostic cen%gkeho%%t%gp%w%&t%r%g&%mé}ﬂgfyp based on the

a diagnostic system to analyze said plant data

sent according to said database, and

5 ' a reporting system to send a report to the user of
said plant regarding the maintenance plan of said
plant or deterioration status of major components
based on the result of said analysis.

3. A remote monitoring diagnostic system

10 comprising;

a monitoring system installed close to plant where
said monitoring system is used to monitor the plant
operation status and to collect the plant data
representing the operation status of the plant,

15 a monitoring and diagnostic system to analyze said
plant data sent to a remote monitoring diagnostic
center located away from said plant based on the
database storing the past plant data associated with
errors having occurred to said plant and actions taken

20 to cope with said errors wherein said analysis is made
at said monitoring diagnostic center, and

a reporting system to send a report to the user of
said plant regarding the causes for the error and/or
actions taken to cope with the error based on the

25 result of said analysis.



dat abase storing the past plant data associated with errors having occurred
to said plant and actions taken 20 -to cope with said errors mherf'¢- ?ﬁﬂ
analysis is nade at said nonitoring diagnostic center, and a repo 'ﬁg
systemto send a report to the user of said plant regarding the causes for
the error and/or actions taken to cope with the error based on the 25
result of said analysis. 23FEB2004 - 35 4. A renote nonitoring diagnostic
system conprising; a monitoring systead?installed in a field power plant
where said nonitoring systemis used to nonitor 5 the plant operation
status and to collect the plant data, a plant data storage file to store
the plant data associated with the errors having occurred during a
specified period collected by said nonitoring system 10 a data transmtter
to send the plant data for a specified period before and after occurrence

of errors stored im sapd Bligtl Held 2hnR0G LD JAA 100! Ver

connected with said data transmtter erm t° comruni cati ons where said
data 15 receivep Qiiygs said plant data, a database storing the past
pl ant data associ ated

a monitoring system installed in a field power

plant where said monitoring system is used to monitor
5 the plant operation status and to collect the plant
data,

a plant data storage file to store the plant data
associated with the errors having occurred during a
specified period collected by said monitoring system,

10 a data transmitter to send the plant data for a
specified period before and after occurrence of errors
stored in said plant data storage file,

a data receiver connected with said data
transmitter to permit communications where said data

15 receiver receives said plant data,

a database storing the past plant data associated
with errors having occurred to said plant and actions
taken to cope with said errors,

a monitoring and diagnostic system to analyze said

20 plant data based on said database,

a reporting system to send a report to the user of
said plant regarding the causes for the error and/or
actions taken to cope with the error based on the
result of said analysis.

25 5. A remote monitoring diagnostic system



with errors having occurred to said plant and actions taken to cope with
said errors, a nonitoring and diagnostic systemto analyze said 207 pIFERY)04
data based on said database, a reporting systemto send a report to the
user of said plant regarding the causes for the error and/or actions
taken to cope wth the error based on the result of said analysis. 25 5. A
renote nonitoring diagnostic system2 3 FEB 2004 - 36 conprising, a
nmonitoring systeminstalled in a power3pl ant where said nonitoring system
is used to nonitor the plant operation status and to collect the plant
data, 5 a plant data storage file to store the plant data associated with
the errors having occurred during a specified period collected by said
nonitoring system a field nonitoring systemprovided with the plant data
for a specified period before and after 10 occurrence of errors stored in
said plant data I ile, and a data transmtter to send error events
having occurredfééﬁﬁﬁgsﬁﬁLitoring systemon the center side further

conprising; 15 a data ﬂcﬁﬁeédﬁné;%&érﬁ’diﬂgﬁglf@édilqaéapower plant
where said monitoring system is used to monitor the
plant operation status and to collect the plant data,
5 a plant data storage file to store the plant data
associated with the errors having occurred during a
specified period collected by said monitoring system,
a field monitoring system provided with the plant
data for a specified period before and after

10 occurrence of errors stored in said plant data storage
file, and a data transmitter to send error events
having occurred, and

a monitoring system on the center side further
comprising;

15 a data receiver connected with said data
transmitter to permit communications where said data
receiver receives said plant data,

a database storing the past plant data associated
with errors having occurred to said plant,

20 diagnostic system to diagnose the field plant
according to the plant data stored in said data base;

said monitoring system on the center side sends
said plant data associated with errors having occurred
to the relevant department of the Technical Center

25 consisting of multiple departments according to the



transmtter to permt comruni cations where said data receiver receives
said plant data, a database storing the past plant data associated 2WMFER 72004
errors having occurred to said plant, 20 diagnhostic systemto diagnose the
field plant according to the plant data stored in said data base; said
nmoni toring systemon the center side sends said plant data associated with
errors having occurred to the relevant departnment of the Technical Center
25 consisting of multiple departments &écording to the 2 3 FEB 2004 - 37
type of the error event sent to said nonitoring system on the center side;
and is provided a mail server to notify the user of the causes for the
error and/or actions taken to cope with the error, based on the 5 result
of diagnosis through analysis nmade at said technical center. 6. A renpte
nonitoring diagnostic system according to Claim1l or 2 characterized in

that said dat atﬂ?ﬁﬁ BOLER %E%orre%#etntOfsé‘n&a:t)bSis%iQi‘ ndS R At g 1 kg

associated with e occurrence of errors collected by the plant “nonitoring
systemor the rggukhe ekntle Rried;Clhinge il fARRSIGEPTa MAN Aatdd nd he

normal operation node di agnosed by said nonitoring and diagnostic system
notify the user of the causes for the error and/or
actions taken to cope with the error, based on the
5 result of diagnosis through analysis made at said
technical center.

6. A remote monitoring diagnostic system
according to Claim 1 or 2 characterized in that said
database stores the result of analysis of the plant

10 data associated with the occurrence of errors
collected by the plant monitoring system or the result
of the predictive diagnosis of plant data in the
normal operation mode diagnosed by said monitoring and
diagnostic system.

15 7. A remote monitoring diagnostic method
comprising the steps wherein;

the plant is monitored by the plant monitoring
system installed in the plant,

the plant data representing the operation status

20 of said plant is collected,

information on the occurrence of an error given
from said plant monitoriﬁg system and said collected
plant data associated with the error are sent to the

remote monitoring diagnostic center located away from

25 said plant when an error has occurred to said plant,



15 7. Arenote nonitoring diagnostic method conprising the steps wherein;
the plant is nonitored by the plant nonitoring systeminstalled in 2hEEB 2004
pl ant, the plant data representing the operation status 20 of said plant
is collected, information on the occurrence of an error given fromsaid
plant nmonitoring systemand said collected plant data associated wth the
error are sent to the renpte nonitoring diagnostic center |ocated away
from 25 said plant when an error haS'o%QUWred to said plant, 2 3 FEB 2004
-- 38 said sent plant data is analyzed at said nonitoring and di agnostic
center according to the database storing the past plant data associ ated
with errors having occurred and actions taken to cope with 5 said errors,
and the causes for the error and/or actions taken to cope with the error
are reported to the user of said plant based on the result of said

anal ysis. 8. A renotg ;iiPdnd %A gnRostiL et g 10 coppyising the steps
wherein; the plant is nonitoréd by the plant noritoring systeminstalled
in the plant, tRgnpkartindabad aREGHOR LRI ddit APYHRIIrAIY &ldiSthe
database storing the past plant data associated with
errors having occurred and actions taken to cope with
5 sald errors, and
the causes for the error and/or actions taken to
cope with the error are reported to the user of said
plant based on the result of said analysis.
8. A remote monitoring diagnostic method
10 comprising the steps wherein;
the plant is monitored by the plant monitoring
system installed in the plant,
the plant data representing the operation status
of said plant is collected,

15 said plant data is sent from said plant monitoring
center to said monitoring and diagnostic center in
response to the request from the monitoring and
diagnostic center,

said plant data is analyzed at said monitoring and

20 diagnostic center according to the database storing
the past plant_data associated with errors having
occurred and actions taken to cope with said errors,
and

the maintenance plan of said plant or

25 deterioration status of major components are reported



of said plant is collected, 15 said plant data is sent fromsaid plant
nonitoring center to said nonitoring and di agnostic center in q@p ﬂmp
the request fromthe nonitoring and diagnhostic center, said plant at a
anal yzed at said nonitoring and 20 diagnostic center according to the

dat abase storing the past plant data associated with errors having
occurred and actions taken to cope with said errors, and the nai ntenance
pl an of said plant or 25 deteriorati-om%tatus of najor conponents are
reported 23 FEB 200 - 39 to the user of said plant based on the result of
said analysis. 9. Arenote nonitoring diagnostic nmethod conprising the
steps wherein; 5 the plant is nonitored by the plant nonitoring system
installed in the plant, the plant data representing the operation status
of said plant is collected, the plant data for a specified period
associated 10 with errors c&llected sai d nDnitorin%‘sy temjis stored

in the plant dat9 5P6r4§&%r P esaéﬂdpllﬁ\étp 25 9 s i &R iskri od

bef ore and
analysis.

9. A remote monitoring diagnostic method
comprising the steps wherein;
5 the plant is monitored by the plant monitoring
system installed in the plant,
the plant data representing the operation status
of said plant is collected,
the plant data for a specified period associated
10 with errors collected by said monitoring system is
stored in the plant data storage file, and
the plant data for a specified period before and
after occurrence of errors stored in said plant data
storage file and the error event having occurred are
15 sent to the monitoring and diagnostic center when an
error has occurred to said plant;
wherein said monitoring and diagnostic center
receives the said plant data and makes analysis
according to said received plant data and the database
20 storing the past plant data associated with errors
having occurred, followed by the step of diagnosing
said field plant according to the result of this
analysis and reporting the analyzed result of
diagnosis to the user.

25 10. A remote monitoring diagnostic method



after occurrence of errors stored in said plant data storage file and the
error event having occurred are 15 sent to the nonitoring and diagquFﬁgqmu
center when an error has occurred to said plant; wherein said nonit'oring
and di agnostic center receives the said plant data and nakes anal ysis
according to said received plant data and the database 20 storing the past
pl ant data associated with errors having occurred, followed by the step of
di agnosing said field plant accordifaagapdo-the result of this analysis and
reporting the analyzed result of diagnosis to the user. 25 10. A renpte
nmoni toring diagnostic method 2 3 FEB 2004 - 40 according to Claim7 or 8
wherein said database stores the result of analysis of the plant data
associated wth the occurrence of errors collected by the plant

nonitoring systemor the result of the predictive 5 diagnosis of plant data

in the nornmal ogeration npde _di,agnosed by said nonitoring and di agnostic
syst em ccording to Claim” 7 or 8 wherein said database stores

the result of analysis of the plant data associated
with the occurrence of errors collected by the plant
monitoring system or the result of the predictive

5 diagnosis of plant data in the normal operation mode

diagnosed by said monitoring and diagnostic system.



