29 SEP 2005 - 1 MAI NTENANCE | NFORVATI ON MANAGEMENT SYSTEM AND METHOD OF
PROVI DI NG A MAI NTENANCE PLAN BACKGROUND OF THE | NVENTI ON The present
invention relates to a naintenance information nanagenent sy§9§ﬁﬁ%mﬁ
managi ng information on the mai ntenance of power generating 5 plants or
the Iike, as well as a nethod of pr'ov]id'lng a nmaintenance plan. In the
conventi onal nmanagenent of generating- plant maintenance i nformation, users
store inspection reports submtted by engi neers dispatched from makers 10

and technical data ﬁresent ed by makers, and nmkes effective use of them as

preventive maiMk ANGE INFORMA THN MANAGENMENT S EoMmanage
inspection repoNDSMETHOIOF BROVAIDING ATMAINGENANCE PLAN de engi neeri ng
support for naintenance activities planned 15 by users, by using such data.

For exanpl @qﬂaab QHhhﬁfr ker's engi neering support at the
time of d‘laﬁa ing @mt%%gnce P aIralc,”&r?he engi neering support is provided
in the form of responlq.'iél%fé)s L AYidh ORr14PEs UESTa Listed below are

the details of the 20 -generally practiced nanagenent of maintenance

i“for”atiO%dﬁﬂ{éﬂﬂﬂdg*ﬁﬂfEkﬁ%%EEHtméﬁb?éﬁeﬂ@r$y9€e&h€ornﬁkﬁagiﬁb
mai nt enance activities. (1) Wen conducting maintenance activities such as

periodi ¢ i ngEREnidtiord th USEs dievesidnddcofeieket OgeRBrat$Agt Ch engi neers,
and nanages inspection reports 29 SEP 2005 _
5 plants or the like, as well as a method of providing a
maintenance plan.

In the conventional management of generating-
plant maintenance information, users store inspection
reports submitted by engineers dispatched from makers

10 and technical data presented by makers, and makes
effective use of them as preventive maintenance
information. Meanwhile, makers also manage inspection
reports and technical data, and indirectly provide
engineering support for maintenance activities planned

15 by users, by using such data. For example, when a user
requires a maker's engineering support at the time of
drafting a maintenance plan, the engineering support is
provided in the form of responging to an inguiry from
the user. Listed below are the details of the

20 generally practiced management of ma;ntenance
information and engineering support on the part of the
maker for maintenance activities.

(1) When conducting maintenance activities such

as periodic inspection, the user requests the maker to

25 dispatch engineers, and manages inspection reports



- 2 submtted by the maker. Ensuing nmai ntenance activities are planned on
the basis of these reports. (2) The maker stores and nanages the inspection
reports prepared by the engineers, and rearranges 5 infornmati @8 SkFc2dSary
for the ensuing mai ntenance activities as technical data and supplies them
to the wuser. (3) At the tinme of draftjng a plan on mai ntenance

activities, the user takes into consideration the 10 inspection reports and

technical dghdmith@d bR dhe iifker ™K Enoifith S Sndfid aby o pLon. the

user nmakes technical i"'nquiries at the nmaker, as required, roug

tel ephone, bagShTiahBedlon thd iedi ANk dRlgs tdioPan on maintenance

activities. 15 (4) Orders for dispatching of engineers necessary for the

mai nt enance (29t i vi t i eghefakide Bi¥rddlafifMaEnaged kideihskEcignpl aced
wi th the maker through a business departnent. (5) Before conducting the

nai nt enancerapbirtist pe®pardd Hie tieelerdjithddys NI rederaigaagenents to
mutually confirmthe details of the maintenance activities, the period of

di spat ch50f infairmation heciaisarsf fiat itkss \ermfuindengiaitenance the |ike. (6)
The user carries out the maintenance 25 activities on the basis of the
drafted mai acénsmddesplasn.tedmelogl wlaha card ySupploidgs nehert ebantleeacti viti es
for a generating plant, the user drafts a 29 SEP 2005

user.

(3) At the time of drafting a plan on maintenance

activities, the user takes into consideration the

10 inspection reports and technical data submitted by the
maker, and studies them. In addition, the user makes
technical inquiries at the maker, as required, through
telephone, facsimile, or the like, and drafts the plan
on maintenance activities.

15 (4) Orders for dispatching of engineers necessary
for the maintenance activities, arrangement for parts,
and the like are placed with the maker through a
business department.

(5) Before conducting the maintenance activities,

20 the user and the maker make arrangements to mutually
confirm the details of the maintenance activities, the
period of dispatch of trainérs, the date of delivery of
the parts, and the like.

{B6) The user carries out the maintenance

25 activities on the basis of the drafted maintenance

plan.

Namely, when carrying out maintenance

activities for a generating plant, the user drafts a




- 3 plan on the basis of the inspection reports and technical data

subm tted by the nmaker, and inquiries about unclear points and technical
inquiries are made by using tel ephone and facsimile. PersonndP SEFM0She 5
maker visits the user, or personnel fromthe user visits the naker, so as
to conduct mutual exam nation and confirmation, and the maintenance
activities are then carried out. It should be noted that, as a systemfor

10 mai nt enapq e MBRAGEREHasals AACWHRN S sddiod 1l NBF%d ida dr awi ngs,

mai nt enance docunents, and the |ike of such as plant facilities, Japanese

Pat ent  Appl irg@hinqitahdiddt £akibrii t el 1P A0 (ke 1larftbAvquidds | Nstance,

di scl oses a technique in which docunent information is 15 nmanaged in a

central i zed apBute undl ddie pHlils Ande . teiithidd) Afiioies HES MHde a
docunent is supplied to the wuser, as required. As described above, since

t he convent bgnalsingRitdlephoie agid \Hddsinidle, plrRsshml thobwasie of the
20 mai ntenance information on a docunent basis, to formul ate a mai nt enance
pl an by 60l makkermgigdsis tihe arset, @r petaprasd Mrdahetde argkr a | ar ge anount
of time and |labor are involved in picking out data, so that much | abor
has been regisid¢s die imakeart sof ashead®Tasbrct Werloml tdrameidetsidreen a
demand for a technique for performng such operations efficiently. In
addi ti on, sinée confiirmatiing . .s@nsorthd graimtengwre Retivideres dnentional |y
carried out though tel ephone, 29 SEP 2005
then carried out.
It should be noted that, as a system for
10 maintenance management of documents, including facility
drawings, maintenance documents, and the like of such
as plant facilities, Japanese Patent Application Laid-
Open Hei 11-85262 (JP-A-11-85262), for instance,
discleoses a technique in which document information is
15 managed in a centralized manner on the maker side, and
information concerning a document is supplied to the
user, as required.
As described above, since the conventional
maintenance activities are planned on the basis of the
20 maintenance information on a document basis, to
formulate a maintenance plan by collecting past
information and grasping the trend, a large amount of
time and labor are involved in picking ont data, so
that much labor has been required on the part of the
25 user. Hence, there has been a demand for a technique
for performing such operations efficiently. In

addition, since engineering support for the user has

been conventionally carried out though telephone,



- 4 facsimle, the mailing of docunents, and the |like, speedy and
accurate engi neering support has been desired. In addition, although it is
described in JP- 5 A-11-85262 referred to above that docunent 20rSER 2605 on
is managed in a centralized nmanner on the naker side, the publication is
not ainmed at providing to the user _iﬂfgrnation on the estimation of aged
deterioration in the future and a mai'ntenance plan concerning facilities

col Toctod | RoPRAMLEr - PR RRAY EY PR RV AL L 0TS an

obj ect of tbgeBAGSEAR aba&%attleoantﬁn@re%(\ji!n%e ShgBUrY HIANGfedd)f or mation 15

managenent system and a nethod of "providinng a nalntenance plan which are
capabl e of agpiesaiately providing a maintenance plan for nmajor conponent
parts of facilities subject to maintenance. To attain the above object, in

accordance 20 with tha kadertioan, alk@otdhs iR AW REFIRIQRNANEE
I nformati on nmanagenent system conprising: a parts nanagenent database for

storing parAslinRBpeBEt refiepiredjpoabpakt $hakidedumeri: fididiniar Sapj ect to
mai nt enance owned by a user; a history managenent database for 25 storing
a history oisimapagedoinon replitzaddeeidl efannfeer omjtdre mekex caind=e)s ni ng said
parts managenent database; and a pl anni ng nanagenent database for storing
a 29 SEP 200Be-pBblication is not aimed at providing tc the user
information on the estimation of aged deterioration in
the future and a maintenance plan concerning facilities
10 subject to maintenance on the basis of the maintenance

information collected in the past.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present
invention to provide a maintenance information
15 management system and a method of providing a
maintenance plan which are capable of appropriately
providing a maintenance plan for major component parts
of facilities subject to maintenance.
To attain the above object, 1in accordance
20 with the invention, there is provided a maintenance
information management system comprising: a parts
management database for storing parts infermation on
major parts making up a facility subject to maintenance
owned by a user; a history management database for
25 storing a history of inspection or replacement of the
major parts concerning said parts management database;

and a planning management database for storing a



mai nt enance plan concerning the major parts, the maintenance plan being
made on the basis of estimation of a situation of aged deterioration in
the future concerning the major parts on the basis of data s28SEF H05,
sai d parts managenent database and said history nanagenent database. In
addition, in accordance with the invention, there is provided a nethod of
providing a nmaintenance plan concerning major parts making up a 10

facility suphefteh8nbBi planaBoacevie@dghY¥he WaSbr pa@Hy, Yy the steps of:
storing in a parts managenent database parts information concerning the

maj or partsmaffkengndg phanf deihigt madebjo®C it hieo baRiiR SFakea igatgddy the
user; storing in a history managenent database a 15 history of inspection

or repl aceneft aokithatidhopvfpaygesd deaecdomiatdonaiith et Futai@genent
dat abase; and estimating a situation of aged deterioration in the future
concer ni ng tbacempbingpéhtsmagjoirhpalrési snottheéabasist ofedata stotgihrts
managenent database and said 20 hi story managenent dat abase, and provi di ng
a futured nmhnnsahdnparpkamavegenenitngathbase andpsatid hd stieeryuser on the
basis of the estimation of the aged deterioration. In accordance with the
i nventi on, maAnagemensindagabiasesffered in that it is possible to provide a
mai nt enance i nformati on nanagenent.systenland a method of providing a
mai nt enance pl an whi chnapd8di&idpanl dnofcagprgpceatdti: févi ding a
mai nt enance_plan 29 SEP 2005 - 6 )
invention, there is provided a method of providing a
maintenance plan concerning major parts making up a
10 facility subject to maintenance owned by a user,
comprising the steps of: storing in a parts management
database parts information concerning the major parts
making up the facility subject to maintenance owned by
the user; storing in a history management database a
15 history of inspection or replacement of the major parts
concerning said parts management database; and
estimating a situation of aged deterioration in the
future concerning the major parts on the basis of data
stored in said parts management database and said
20 history management database, and providing a future
maintenance plan concerning the major parts to the user
on the basis of the estimation of the aged
deterioration.
In accordance with the invention, an
25 advantage is offered in that it is possible to provide
a maintenance information management system and a

‘method of providing a maintenance plan which are

capable of appropriately providing a maintenance plan



for major conponent parts of facilities subject to maintenance. The above
and ot her objects, features and advantages of the present invention wll
beconme nore 5 apparent fromthe foll owi ng detail ed descri pti o29&ER 2005
~invention when read in conjunction with the acconpanying draw ngs. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is g diagramillustrating a generating
10 pl ant nai ntenance nanagenent systemin accordance with an enbodi nent of

the inventi ger magor? dompdbrdimdpRiptd |dStfati noride shwyest tonformation in
a case where this enbodinment is used; Fig. 3 is a diagramillustrating a
speci fi ¢ 15madnhetasice.npl ementati on of the generating plant maintenance
managenent systemwhich is inplenented by a neker; Fig. 4 is a diagram
illustrating the fl owThle abhiv@ RNty ctiltbr yhiddty, | fdatubés omndn t he
generating 20 plant maintenance managenent system Fig. 5 is a diagram

I 1l ustrati ngdviaatiaigels of thef groestaron inddn tnidhevigehebedome mbaent

mai nt enance managenent system Fig. 6 is a diagramillustrating the flow
of 25 opPer appareindr fyogeddiendoddaivideyy alstsel fedndesdeiptienvef ;theg. 7 is
a diagramillustrating a screen 29 SEP 2005 - 7 which is operated by a
user and thénwﬁméﬁpn when read in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a diagram illustrating a generating
10 plant maintenance management system in accordance with
an embodiment of the invention;

Fig. 2 is a diagram illustrating the flow of
information in a case where this embodiment is used:

Fig. 3 is a diagram illustrating a specific

15 method of implementation of the generating plant
maintenance management system which is implemented by a
maker;

Fig. 4 is a diagram illustrating the flow of
obtaining and inputting information in the generating

20 plant maintenance management system;

Fig. 5 is a diagram illustrating the link of
information within the generating plant maintenance
management system;

Fig. 6 is a diagram illustrating the flow of

25 operation for accessing each database from a Web
server;

Fig. 7 is a diagram illustrating a screen



Fig. 8 is a diagramillustrating a screen
and the naker;

a parts managenent dat abase;

which is operated by the user and the nmaker;
Il lustrating a screen
12 is a diagramillustrating a screen
Fhechl3si %parélt@ar
the user and the mak er;

whi ch is operated by ph
illustrating the flow o

t he maker;

Fig.

Fig. 9 1is adiagramillustrating the flow of

which is operated by the user
5 operation of

Fig. 10 is a diagramillustrati n@93ER2008n

which is operated by the user and the maker;

oy

.uger saad diagramkanlvdttatihd S sdtiadd am
operation of a records nanagenent database;

Fig. 11 is a diagram

10 Fig.
whi ch is operated by the user and
ety A He $eE Which is operated by
is a diagramillustrating a screen 15

Fig.

16 is a di aghaghi likuspeshited dySethechisethiagld itheOp@ik$ed by the user and

t he maker;
by the user and the nEler.;
which is operated by the user and the naker;
i Il ustrabi ngparatieenof2s whrtls managemaindd databasetser and t he naker;
20 is a diagramillustrating a screen
t he maker;
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17 is a diagramillustrating a screen

whi ch i s operated

9Fig. aldiagramdiid@iatrdtdiusi rtdid Fldw SEF een

Fig. 19 is a diagram
Fi g.
which is operated by the user and

Fig. 21 isFAgdi 4§r am il ddegram id lusd ridtdwmapfa 2818k 2005 - 8
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a diagram illustrating a screen
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a diagram illustrating a screen
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the user and the maker;
a diagram illustrating a screen
the user and the maker;

a diagram illustrating the flow of



Fig. 22 is a diagramillustrating a screen which is operated by the user
and the maker; Fig. 23 is a diagramillustrating a screen 5 which is
operated by the user and the naker; Fig. 24 is a diagram il | us?S&ERPSa
screen which is operated by the user and the nmaker; Fig. 25 is a diagram
illustrating a screen which is operatgd by the user and the maker; 10 Fig.
26 is a diagramillustrating a screen which is operated by the user and

the nmaker; bipgrationS of ¢ 30lAPry ImElddmdor aasedwese ; Whi ch is operated by
the user and the naker; Fig. 28 is a diagramillustrating a screen 15

which is operated by tigy.uey jand tdiedrdkerilugtr20ing & séogeam
illustrating the flow of operation of a planning managenent database; Fig.
30 is a di aghdeh lilsusipeatatiedt tiye tHeowisdir aperetie analodrf he pl anni ng
managenent database; 20 Fig. 31 is a diagramillustrating a screen which
I's operated by the uséigandl lis raalddragrang. i Bussrat ihquga asereéeénstrati ng a
screen which is operated by the user and the nmaker; and Fig. 33 is a

di agram i3 | wticht iisg opesteeh 35 tile cisers apkridiedndyethe user and the
maker. DESCRI PTI ON OF THE EMBODI MENT Hereafter, a description wll be given
of an 29 SEP 2005 - 9Fisnbd@di rena ¢iiadran nidkinstorating shos¢medr not ed t hat

al though in the foll ow ng description maintenance
which is operated by the user and the maker;

Fig. 25 is a diagram illustrating a screen
which is operated by the user and the maker;
10 Fig. 26 is a diagram illustrating a screen
which is operated by the user and the maker;
Fig. 27 is a dlagram illustrating a screen
which is operated by the user and the maker:;
Fig. 28 is a diagram illustrating a screen
15 which is operated by the user and the maker;
Fig. 29 is a diagram illustrating the flow of
operation of a planning management database;
Fig. 30 is a diagram illustrating the flow of
operation of the planning management database;
20 Fig. 31 is a diagram illustrating a screen
which is operated by the user and the maker;
Fig. 32 is a diagram illustrating a screen
which is operated by the user and the maker; and
Fig. 33 is a diagram illustrating a screen

25 which is operated by the user and the maker.

DESCRIPTION OF THE EMBODIMENT

Hereafter, a description will be given of an



I nformati on concerning power generating plants is used as a typical
exanpl e, the invention can be simlarly 5 inplenented for plant equipnent
ot her than the power generating plants. Fig. 1 illustrates a22§ﬁgﬁﬂﬁﬁc
configuration of a generating plant nmaintenance nanagenent system using a
comruni cation network in accordance Wwgth an 10 enbodi nent of the invention.
In this enbodinent, in power stations A, B, and C on the user 1 side where

power gener ahibddikledt Hf ahe iidsletitieth. f ot etRiPlie bé Korewtehaga i s
installed as a term nal apparatus used by mai ntenance personnel 15 in the

power stati @lthouyhCAmPHhey £31 licwinmpiRidadmsich nfimé@aneppar at us used
by mai nt enance personnel in the power station B, and a conputer 2c is

simlarly iHafozimatdonn doneeoiitly Jicdrogehe rateiaysy quignt €r s Aasedlo 2c are
in a state in which conmunication with the 20 outside is possible by using
a communi catisom [tiypd.cale example arthenvimweEmeEin icanwibe hs inneldnter net 3 can
be used. Through the Internet 3 the user | accesses a Wb server 5 for
users setsS upmplexesded dormppdandercgud prendr atiher pian the npewamnce
managenent system 6 which 25 will be described later is built in this Wb
server 5, geaexating wdHants.for allowing access to the generating plant
mai nt enance managenent system 6 from predeterm ned users and preventing
unaut hori zed access 2%igEp l2dddustmateas gnsahamatic @rblIpsaeiPRd in the

Wb server 5. The generati ngl pl.ant nmai nt enance nanagenent
of a generating plant maintenance management system

using a communication network in accordance with an
10 embodiment of the invention.

In this embodiment, in power stations A, B,
and C on the user 1 side where power generating plants
are installed, for example, a computer 2a is installed
as a terminal apparatus used by maintenance personnel

15 in the power station A, a computer 2b is installed as a
terminal apparatus used by maintenance personnel in the
power station B, and a computer 2c is similarly
installed in the power station C. These computers 2a
to 2¢ are in a state in which communication with the

20 outside is possible by using a communication line,
e.g., in an environment in which the Internet 3 can be

" used. Through the Internet 3 the user 1 accesses a Web
server 5 for users set up by a service provider. A
generating plant maintenance management system 6 which

25 will be described later is built in this Web server 5,
and a fire wall 4 for allowing access to the generating
plant maintenance management system 6 from

predetermined users and preventing unauthorized access



system 6 is configured by a processing program?7 for displaying a log-In
screen and a nenu screen and the 5 |like for starting the generating pl ant
mai nt enance management system 6 and for fetching data, as weRP SEP 2005
plurality of databases including a parts managenent database 8 which is a
dat abase concerning parts managenentygnformation on a generating plant
open to 10 the public, a records managenent database 9, a history

nmanagenent gababasBed iaNA130PliARHaNA BN YRNWeH&iARASe 511. A service
provider 13 (a generating plant naker) provides an engineer in charge of

anal ytical 15 operati gae igenklt@ tinigenlunth nadlsietldnde mikigendiught back
by engineers dispatched fromthe nmaker when maintenance activities

concer ni ng thstemes’ ispevarfigueed aly kY prlowwss Wy @ryddred @dr or
mai nt enance I nformation concerning the rel evant power station. On 20 the

basi s of thdispheyisgkaowolheunasdresnoramE iaomemegiciemrecnd tthee generati ng
pl ant mai nt enance nanagenent system 6, the engineer in charge conducts

det ai | ed5andliizei Souf sthstingotingt genenadiind pg arte masunimnane® | nspecti on
reports and the like. At that 25 tine, the engineer in charge at the maker
fetches themapagemaati sisteqi §t andd fiox tHeddmar Aatey @sawellr@sht@nance
managenent sxsten16 t hrough a conputer 15a for a turbine engineer and a
conput er 15B1pEAlatygcSepatepgses) incdaddng & RgisH@dnadmmendi e clients of

an Intranet (12. The person in char e _of turbines or
database 8 which is abase concerning parts

management informaticn on a generating plant open to

10 the public, a records management database 9, a history
management database 10, and a planning management
database 11.

A service provider 13 (a generating plant

maker) provides an engineer in charge of analytical

15 operations in the maker with inspection reports brought
back by engineers dispatched from the maker when
maintenance activities concerning the user's power
generating plants were carried out, or maintenance
information concerning the relevant power station. On

20 the basis of the maker's knowhow and information
registered in the generating plant maintenance
management system 6, the engineer in charge conducts
detailed analysis of the information including the
submitted inspection reports and the like. At that

25 time, the engineer in charge at the maker fetches the
information registered in the generating plant
maintenance management system 6 through a computer 15a

for a turbine engineer and a computer 15b for a



generators registers through the intranet 12 the analyzed nai ntenance

i nformation in the various 5 databases including the parts nmanagenent
database 8 to the planning managenent database 11 of the gen@? *Hﬁmsplant
mai nt enance nmanagenent system 6, and conmuni cates w th a system manager
that the registration has been nmade.;fyhe system manager confirnms through a
conputer 10 14 for a system nmanager that the data have been properly

regi stered, gandragbir§ ety inkRrusaihd Rr@ @l entllef dn thettaker tpal the
regi stration has been conpleted. By using the conputers 2a to 2c at the

power 15 stations thmoegipedson drerateirgs dheuieingasss t he nai nt enance
I nformation registered in the various databases of the generating plant

mai Nt enance gemeragemsnregyisttemst thrcuggial thee diiyrdret nekethe or  downl oads
the data into the conputers 2a to 2c at the 20 power stations, so as to
make ef f ect anelygedofmadndienangeieo imfoiroma taront hin gameratrimgupl ant in the
mai ntenance activities. In addition, the user is able to contact the
servi ce frodagaebasgsadacdingiinge thec @artsy nawagenantordatabdse 8heofuture
mai nt enance activities such as information on nal functions which occurred
during the tBgePafpdingr Mapagesnat gatabased bichtheowraematimg user. In
turn, an engineer in charge in the service 29 SEP 2005 12 provider 13,
e.g., a turblABtefgiinienagce; ngaRgemedt syffiefedt, and AAMYBLGRELSter t he
rovi ded infQrpation
P wgtgaa system manager that the registration has been
made. The system manager confirms through a computer
10 14 for a system manager that the data have been
properly registered, and notifies the user through e-
male or the like that the registration has been
completed.
By using the computers 2a to 2c¢ at the power
15 stations through the Internet 3, the user reads the
maintenance information registered in the various
databases of the generating plant maintenance
management system 6 and analyzed by the maker, or
downloads the data into the computers 2a to 2c at the
20 power stations. so as to make effective use of such
information on the generating plant in the maintenance
activities.
In addition, the user is able to contact the
service provider 13 and provide necessary information
25 for the future maintenance activities such as
information on malfunctions which occurred during the

operation of the power generating plants owned by the

user. In turn, an engineer in charge in the service



in the generating plant maintenance managenent system 6 on the maker side
by using the conputer 15a for the 5 turbine engineer or the conputer 15b
for the generator engineer. Further, on the user side as wel B9 SER2005

i nformati on can be registered in the various databases including the parts
managenent dat abase 8 to the planniLng,managenent dat abase 11 of the
generating plant 10 nmai ntenance nmanagenent system 6 by using any one of the

conputers 2priowiderofld.he ppwera shatbis dlyiaikdyr the a lgépéreto. The maker
regi sters not only the maintenance information provided by the user but

al so i nf or nenigineel; raquibliangdadgistat ey glmpraddd duef smaeddnnct i ons
or the Iike occurring in other power generating plants in the various

dat abases 8imno the @eneratgenge rpdiamty ma iantenarta treareapeEmeratn agesmesh. 6yst em 6,
and notification that such information has been registered is given to the
20 syst em memadde. npkegugidehdyx argiingerthies dampu theer sh/54 efior nemager t he
system manager confirnms that the data have been properly registered, and
noti fi es St hdugbdnet pn@idieere-om|thercanpuieke Sthafomethe rdenesmian has been
registered. 25 Fig. 2 shows the flow of maintenance information at a tine
when the us&n9dRgades FHrthemt cinride a9%igids a8 waskhg e generating

pl ant mai ntenance managenent system using the conmmuni cation 29 SEP 2005 -

13 net wor k 1Pk OZFASA ¢ G&rniteh TeF iSRRI Herfthe JAFims dalaashdvi des

[ [ rt fqQr th r'
englneerlngi%%R%%i%g %hé ﬁ%ﬁ%ﬁaméiagement database 8 to the

planning management database 11 of the generating plant

10 maintenance management system 6 by using any one of the
computers 2a to 2c¢c of the power stations through the
Internet 3.

The maker registers not only the maintenance

information provided by the user but also information

15 requiring horizontal development due to malfunctions or
the like occurring in other power generating plants in
the various databases 8 to 11 of the generating plant
maintenance management system 6, and notification that
such information has been registered is given to the

20 system manager. Through the computer 13 for the system
manager the system manager confirms that the data have
been properly registered, and notifies the user through
e-male or the like that new information has been
registered.

25 Fig. 2 shows the flow of maintenance
information at a time when the user engages in
maintenance activities by using the generating plant

maintenance management system using the communication



mai nt enance activities. In Fig. 2, by setting as a starting point the
I npl ementation 17 of naintenance 5 activities by a user 16, an_inspection
report 18 is prepared in which the results of the inspection29§ﬁgf nt ed
by the user are witten, and this inspection report is sent to a maker 19
who is a service provider. The nakerjgeceives 20 the inspection 10 report,
and an engi neer in charge analyzes 21 the data in the inspection report.

At this tinpetibekeng aeeordahceharidh aftfier tdmddiE niiat ¥ Sdrid ofhd he
i nformati on while nmaking use of past maintenance information 23 on the

rel evant gemfakairi pgoplidels Whigdhderimyisiipgycaatt iflba the nEddt enance
managenent system 22 and stored in, for exanple, the parts nanagenent
dat abase, thaintenadse aErdgdtdris datlabasiey. tZhe dy Hertyimmregedent

dat abase, and the planni ng managenent database, as well as design

I nf or mat i ons2artingppotindn tihef dmpdtenem t23;idi0 Iamnf adintergnad or mati on 26,
and sim |l ar-nodel naintenance information 27 concerning the rel evant
generati fg praavitikiscbyage usessdssedrbyingpeatdlcar .repiet aifhl iz ed
information is registered 28a in the maintenance managenent system 22 by
t he engi neePTRRAZ8Achdr yhichytheeresHd sy Wegiinapedtienso able to
regi ster 28b the data _in the databases of the maintenance nanagenent
system 22. imRlguepted Rycdbscysamangiwiidi®ive drthddbent system 22

t hrough the_ 29 SEP 2005 - 14 _communi cation network, and during the

i npl enent at FBRAPEF L 1PRe TRECF e Adn SEMctiA i Makelc d i M 2 tthe past

service provider. The maker receives 20 the inspection

10 report, and an engineer in charge analyzes 21 the data
in the inspection report. At this time, the engineer
in charge effects the analysis of the information while
making use of past maintenance information 23 on the
relevant generating plant which is registered in a

15 maintenance management system 22 and stored in, for
example, the parts management database, the records
management database, the history management database,
and the planning management database, as well as design
information 24, inspection information 25,

20 manufacturing information 26, and similar-model
maintenance information 27 concerning the relevant
generating plant, which are possessed by the maker.

The analyzed information is registered 28a in the
maintenance management system 22 by the engineer in

25 charge. Further, the user engineer is also able to
register 28b the data in the databases of the
maintenance management system 22. The user 16 accesses

the maintenance management system 22 through the



mai nt enance i nformati on bei ng managed in the maintenance nmanagenent system
22, or nmakes effective 5 use of the past information in the drafting 30a of
a plan for ensuing maintenance activities. The details of tR2SKPAM&d

mai nt enance activities are presented 30b to the user. Fig. 3 shows
specific technical contents at a 10 tiyme when the naker analyzes the

mai nt enance activities to be provided to the user, and registers themin

this systeRdnimaGicH hsie hdtddrit hearkd e IRy thd\ 11351 @Re®FQL IERT 02 i N
charge of each plant enters in the maintenance nanagenent system an

i nspection rgROMaihitendndd) b A t1es resphiteHf 290014 efagee activities
concerning the generating plant carried out by the user are rearranged,
the maker pmedintendrte ootfdrmetiowibe g fnmedgodsimnthd he |i ke and extract
uni nspected portions and weak-point portions by utilizing the past 20

mai nt enance naifntrernae anddemearet esssat erge22) abt Mpked oo £ ad ¢ Eady

regi stered and the information on simlar generating plants possessed by
ot her usér s.usigy ofi rder paEst | Igfomiariem | bm theondioaftolkes ed abfise 33, in

whi ch design information, technical information, and so 25 on concerning
each pl ant pdsgedord dnsuing mkiartdnance brehlviies er €the ideaihe

af orenentioned itens of information, the maker provides a guideline for
opti mum muiof dighddlaped ingidtteninghe et bhte Y RTFRLPeEEROR00S5 - 15

plant. Next, illustration will be given of an
to the user.

Fig. 3 shows specific technical contents at a
10 time when the maker analyzes the maintenance activities
to be provided to the user, and registers them in this
system in accordance with the embodiment. After an
engineer 32 in charge of each plant enters in the
maintenance management system an inspection report 31
15 in which the results of maintenance activities
concerning the generating plant carried out by the user
are rearranged, the maker predicts the occurrence of
malfunctions and the like and extract uninspected
portions and weak-point portions by utilizing the past
20 maintenance information on the relevant generating
plant already registered and the information on similar
generating plants possessed by other users. By
incorporating information from a maker database 33, in
which design information, technical information, and so
25 on concerning each plant possessed by the maker have
been registered, into the aforementioned items of
information, the maker provides a guideline for optimum

maintenance activities to the relevant generating



exanpl e of support for maintenance activities which is provided by the
maker to the user by using the 5 nai ntenance nanagenent system The data of
the inspection reports registered in a records managenent da2@SEF2Ms of
this systemare automatically transmtted to and stored in a history
managenent database. Then, the trend pé deterioration 10 of the plant from
the past to the present is grasped 37 by a trend nanagenent application 36
in the histpiyntianagenent database, and a prediction 38 of the trend of
future change calculated fromits rate of change is mnade so as to
automati cal 'y cal cul aNexknspaduis@iraaiionn wid 10pd Jifrdn MGmr the period of
repl aci ng conponent parts. Information on that prediction is presented to
t he user. |exaxdiéi off, supboirtaifioan mai nt@niande pREiGiRi®s efhitet faet i ons

whi ch occurred in the past are 20 registered in the history nmanagenent

dat abase 35pré&yidedi hy &heounekeeartoh thiencisieon b4l ustimey el neer i n charge

of the nmaker is able to search simlar past cases from a history database
39 concefninginbhenpnrevaanagemnensdt isygemant or similar cases froma history
25 dat abase 40 concerning simlar generating plants. As a result, it is
possi ble to confirm iBh& gagat ofi FRet HasSPeiFdiene Fe DT b Hagic i eread

equi valent to the nmalfunctions which occurred, their causes and 29 SEP
2005 - 16 tBuPtEPFRESH: BanagrAeh) Joiamase e of ddén Sy strmiare ne

occurrence of equjval ent nal functi ons and
autoﬂatxcafgy transmitted to and stored in a history

management database. Then, the trend of deterioration

10 of the plant from the past to the present is grasped 37
by a trend management application 36 in the history
management database, and a prediction 38 of the trend
of future change calculated from its rate of change is
made so as to automatically calculate inspection at an

15 optimum timing or the period of replacing component
parts. Information on that prediction is presented to
the user.

In addition, information on various phencomena

of malfuctions which occurred in the past are

20 registered in the history management database 35. By
using a code search function 41, the engineer in charge
of the maker is able to search similar past cases from
a history database 39 concerning the relevant
generating plant or similar cases from a history

25 database 40 concerning similar generating plants. As a
result, it is possible to confirm in a short time the
phenomena of malfunctions equivalent to the

malfunctions which occurred, their causes and



i ncorporating the maker's technical views, it is possible to accurately
supply necessary information 5 with respect to the detected mal function to
a user 48. Consequently, the user is able to minimze the peRPSEP 05
shutdown. Further, by using the history managenent database 35, it is
possible to easily search 10 uninspectged portions 43 and weak- poi nt
portions 44 of the respective plants, and by using a technical

i nfor mat i onsgRNAgeMBALudaLabasa &E, g&bshinQO%ﬁbblf&ehqen%gsi4|zy gxtract a
proposal 46 on a new technol ogy i ch as al ready been presented to the

user, horizepbabcdhréenebopieriul thoehR! M@ fdActAomgl awact i ons which
occurred in other generating plants, and so on. Hence, it is possible to

accurately supprygoratongathenmakesiisr edchhenallheivser, 4% desafts a _

mai nt enance plan. As conpared with the conventional nmethod in which the 20
user col |l ecpssyableusomacouenserty sopplyahecessatdy dnformaziem nt enance
plan, it is possible to reduce the tinme required for planning, and careful
drafti ng549wbth mespeatehantbepbetebtedmmelfossitiba. ths adesem 4&d above, as
t he maker provides 25 various maintenance information to the user, the
user is abfensequaptdye Sbet heeavasl abilki ty mdotovizef thieepeglimetk s, ensure
51 high reliability, and reduce 52 the |I|ife cost of the generating plants.
29 SEP 20050f ghutgpyn.4 shows specific processing procedures in a case

where the user obtains or inputs maintenance
Further, by using the history management

database 35, it is possible to easily search

10 uninspected portions 43 and weak-point portions 44 of
the respective plants, and by using a technical
information management database 45, it is possible to
easily extract a proposal 46 on a new technology which
has already been presented to the user, horizontal

15 development information 47 on malfunctions which
occurred in other generating plants, and so on. Hence,
it is possible to accurately supply information
regquired when the user 48 drafts a maintenance plan.
As compared with the conventional method in which the

20 user collects various maintenance information and
drafts a maintenance plan, it is possible to reduce the
time required for planning, and careful drafting 49 of
a maintenance plan becomes possible.

As described above, as the maker provides

25 various maintenance information to the user, the user
is able to improve 50 the availability factor of the
plants, ensure 51 high reliability, and reduce 52 the

life cost of the generating plants.



I nformati on by using the generating plant maintenance nanagenent system 6.
Nanmely, Fig. 4 describes the 5 details of the processing program 7 shown in
Fig. 1. The user starts an Internet browser (Step 001), accé2 SE¥ 2005

desi gnated Wb server (Step 002), and logs in to the generating plant

mai nt enance managenent system (Step P&ﬁ). Next, a processing nmenu is
selected 10 (Step 004), and in a case ere mai ntenance information is to

be obtai ned, an infor i 0 ISt ' 05), and a
4i.on 3¢WsSidd %‘E{)Eﬁf‘rg)ldr?e%$ﬂ@%ééﬁﬁfe9 )

dat abase file in whic i nformation'to concerni ng such as

parts, recepda, chka! ghbredRfe sG] M5 inp Pt meshin Serdanopened
(Step 006). Fromthe opened database file, the information is read,

printed out jn@briftibaaseduising thite desRirax iRy PAait Gt Siands required
(Step 007). When mai ntenance information is inputted by the user, the user

opens an i nhahagkmenti BRstemCBaen Nahe(1$ eFidP8)4 deddcibedretipd sel ecting
the processing nenu (Step 004), selects the nane of equi pnent subject to
i nput ( Seepde@ajlsand apenpracessisiee prdgiaimFashdurl ein ifighiTh
information to be inputted concerning such as parts, records, history, or
mai nt enance plans i s $her age25 st8irdys @&M0)LntHEmatsdyrowgre s(Stéprnation in
the opened registration database file (Step 011). The inputted data is
regi st ered PAlheadgealsese a( Sesionited Webs senvweniatStempi2 bd @#9dt he user
is registered through the 29 SEP 2005 - 18 internet in the generating

pl ant nmai nt éRG[cdnmiRadbge senerndiag plddde ain ianangk dpanagement

system (Step 003). DNext, a processing menu is selected

10 (Step 004), and in a case where maintenance information
is to be obtained, an information acquisition screen is
opened (Step 005), and a database file in which
information to be obtained concerning such as parts,
records, history, and maintenance plans is stored is

15 opened (Step 006). From the opened database file, the
information is read, printed out, or downloaded into
the user's perscnal computer, as reguired (Step 007).

When maintenance information is inputted by

the user, the user opens an information input screen

20 (Step 008) at the time of selecting the processing menu
(Step 004), selects the name of equipment subject to
input (Step 009), and opens a registered database file
in which information to be inputted concerning such as
parts, records, history, or maintenance plans is stored

25 (Step 010). The user inputs information in the opened
registration database file (Step 011). The inputted
data is registered in the database (Step 012}. Thus

the data inputted by the user is registered through the



In addition, in a case where the user registers maintenance information,

the maintenance 5 information is registered in steps simlar to the

af orementi oned steps for the registration of the maintenance2? ¥ES3096i on
by the user. Fig. 5 shows the configuration of the generating plant

nai nt enance managenent system which_igg 10 applied to this embodi ment, as

well as the flow and |ink of information. The generating plant naintenance

TRnagement syttt 150 Yhetlatitly SIAURADIRAN £ in g dReh e

managenent dat abase 53, a récords nEnagenent dat abase 54, a history

managenent dylsaasthahaged tydn2 Rlax¥¥ .Ng managenent dat abase 56, which are
| inked to each other, whereby the information is provided to a rel ated

dat abase. For exanpl e Inpadd tivwsed i d ad@ivieaange: aiddwities are
managed by a stock nmanagenent function provided in the parts 20 nmanagenent

dat abase, replgaceEa mMadmnitenanicer Mificamatdon S ttHeaneidtearthi®e t he hi story
managenent database 55, and required-parts information 58 is transmtted

to the pl annifoymariage ientreddistieasel S3h dtepddiinidmr ao tttee results of
i nspection are entered and registered as a 25 record in the records

managenent dfvaleaentioned sdpes for rdeuinegistfmatixn orf Sthe s automatical ly
registered in the history managenent database 55. Further, information
whi ch is demadimteagncs ded@inma ti@nSEy AU@gs userd  j nspection or parts

replacement is registered in a maintenance work |ist of the planning
managenent Fig. 5 shows the configuration of the

generating plant maintenance management system which is
10 applied to this embodiment, as well as the flow and
link of information. The generating plant maintenance
management system is comprised of four databases
indluding a parts management database 53, a records
management database 54, a history management database
15 55, and a planning management database 56, which are
linked to each other, whereby the information is
provided to a related database. For example, parts
used in the maintenance activities are managed by a
stock management function provided in the parts
20 management database, replacement parts information 57
is transmitted to the history management database 55,
and required-parts information 58 is transmitted to the
planning management database 56. In addition, as the
results of inspection are entered and registered as a
25 record in the records management database 54,
inspection results information 59 is automatically
registered in the history management database 55.

Further, information which is determined to require



dat abase 56 as required-work information 60 by trend managenent functions
of the records managenent database 5 54 and the history managenent database
55. As the maintenance information is thus |inked to each ot K&@PEP 2005

i nformati on can be effectively utilized. Hereafter, referring to di agrans
on the systemflow and display screepg of the generating plant 10

mai nt enance nmanagenent systemin Figs. 6 to 33, a description will be given

of various fiWgdc¥idn (die pdPiNGbpfadfedly ideréefitepBd [Reamet hod of
provi ding engineering support to the user by the nmaker. Fig. 6 shows the

flow fromthaintEnadmite Wk 14s0lof f@aﬁqfﬁdnﬁm@r\n@d@g&henef practical
application accesses the Wb server and logs in until the user or the

maker accesgRtatadie G abayequiirad sIuMrormation €0 byietyend starts the
I nternet browser and accesses the Wb server. To open the server, the user

20 1 ogs i n mhnagyethentp et igass Wil kl? Pasends atabygenent ndavadase user.
On the other hand, the maker logs in 61 to the systemthrough an intranet.
As a resudt 54 land st dmstorst ardredyensTdt dstabassci®en B8 tkedi spl ayed,
and if the nanme of the power station and a unit nunber 25 are inputted, it
i s possi bl e madniregeeae tinfommtidnmseds siwstl brkedreeneddh Ghhenis dat abase
sel ection screen, one of the four database nanes including parts
managenent GRforESGien mamdEr@fifead;iveky gitibbzelp 2005 - 20 management
67, and planni ng managenent 68 is selected, and it is then possible to
proceed to the databa reafter, referring to diagrams on the
system flow and display screens of the generating plant
10 maintenance management system in Figs. 6 to 33, a
description will be given of wvarious functions, the
method of use by the user, and the method of providing
engineering support to the user by the maker.
Fig. 6 shows the flow from the time the user
15 or the maker in an example of practical applicatiocn
accesses the Web server and logs in until the user or
the maker accesses each database. As also shown in
Fig. 4, the user starts the Internet browser and
accesses the Web server. To open the server, the user
20 logs in 61, and inputs a password 62 possessed by an
individual user. On the other hand, the maker logs in
61l to the system through an intranet. As a result, the
system is started, and a start screen 63 is displayed,
and if the name of the power station and a unit number
25 are inputted, it is possible to proceed to a database
selection screen 64. On this database selection

screen, one of the four database names including parts

management 65, records management 66, history



Fig. 7 shows an exanple of practical application of the start screen 63 of
the system In 5 the wndowin the |ower portion of the screen, a power
station nane 69 and a unit nunber 70, which are selected fro2®SHEP 266n
menus of the power station name and the unit nunber, are entered. Fig. 8
shows an exanple of practical 10 appljgation of the database selection
screen 64. The four database nanes of “"the parts nanagenent 65, the

records man , eghe Jhi . nﬁ%@a%%ﬁbt : Lk ng
nmanagenment o %ggghseﬁgv\ﬁ?i'n atl?%dthq‘gﬁ w-ndow ,oef"@z tl gé\ésjclféegﬁ?i)%n ah itemto
be accessedghgy §¢ §&! 8dhel® JJsATATD HiRBedd ddeul i fPETEadRT® 1S

sel ected, equipnent names 71 under large classification located inits

lower |ayer are displ ged it sholdl lsf0Wk MG ofBEddt Q51 equi prent nane is
selected, it is possiblé to proceed to each database. 20 Next, a

descri pti onappllicheignveF adhe RtadtoWcrag td¥ Jeshifctdyer &R eem
configuration after the access to each database. First, the flow of the

dat abase sof thiee wiadow TaNaGRTERIvES portSitaivbt rtHd Gorhed N Lighwde i f one
of the equi pnent under 25 large classification in the parts nanagenent
dat abase i statlient @dmeas 9e quidp e min ite Inemibiean Ay adnich (23 is di spl ayed.
Here, the arrangenent provided is such that equipnent under nedium
cl assi fi cat isedecdedbEroal patlddodd SERWROQE -thdl pdweam st alyisire mategr am
Next, if one of the equipnent wunder nediumclassification is selected, an
equi prent and the unit number, are entered.
Fig. B shows an example of practical
10 application of the database selection screen 64. The
four database names of the parts management 65, the
records management 66, the history management 67, and
the planning management 68 are shown in the left window
of this screen, and an item to be accessed is selected
15 from among them. If the database name is selected,
equipment names 71 under large classification located
in its lower layer are displayed in a pulldown menu,
and if one equipment name is selected, it is possible
to proceed to each database.
20 Next, a description will be given of the flow
and the respective screen configuration after the
access to each database. First, the flow of the
database of the parts management 65 is shown in Fig. 9.
In Fig. 9, if one of the equipment under
25 large classification in the parts management database
is selected, an equipment selection screen 1 (72} is

displayed. Here, the arrangement provided is such that

equipment under medium classification can be selected



selection screen 2 (73) is displayed to all ow equi permt under snal
classification to be selected. In the 5 parts nanagenent, an assenbl

drawi ng/ parts list 74 of equipnent under small classificatioR? & 3‘%§
detailed parts list 75 can be viewed, and necessary information can be
extracted or downloaded into the indiyjdual personal computer. Further, the
quantities of parts in 10 stock shown"in the detailed parts list 75 show

uant | f i
the | atest ekBhonTRYRamONILE AL ANBAAOE Rt SPAIRs P fomdpRageTeN!

list 76. Fig. 10 shows an exanple of practical applica

equi pment sgh@ell ARaIACeaksificatibn lifs A Lt Sl BN ui@R@n Ut tONS 77
under medium classification to be viewed is clicked in the system diagram

on the scregalectibh Regsieh @ YF3r ARl di e d AE @1 LW SEGERFehOf
sel ecting equi pment under small classification concerning that equipnent.

20 Fig. 11 ahaes smatlacpbesdffipsadiorcalo wmppldleaitead. of Id hehequi prent

sel ection screen 2 (73). |If one of nane nunbers 78 of equi pnment under
smal | cbasphatitsamanagemelnd ,vianwed sesbdlyl ceedviing fdeerts stisn 74 hef screen
it is possible to access parts nmanagenent 25 information concerning that
equi prent . egutipmepdr g desm sg@idncliassdfiiedatomn sand akssentdteidlkedd ng or a
cross-sectional view of the equipnent is displayed in Fig. 12, whereby it
is 29 SEP 2pests 23istpdSsicgine bieo vi@wed . mantke newesspmatinfermatien part s of

t he equi pnment and parts nanes. If it is desirous to
can be extracted or downloaded into the individual

persconal computer. Further, the quantities of parts in
10 stock shown in the detailed parts list 75 show the
latest information of the data managed by a spare parts
management list 76.
Fig. 10 shows an example of practical
application of the equipment selection screen 1 (72).
15 If one of equipment name buttons 77 under medium
classification to be viewed is clicked in the system
diagram on the screen, it is possible to proéeed to a
selection screen for selecting equipment under small
classification concerning that equipment.
20 Fig. 11 shows an example of practical
application of the equipment selection screen 2 (73).
If one of name numbers 78 of equipment under small
classification to be viewed is clicked in the list on
the screen, it is possible to access parts management
25 information concerning that equipment.
In the parts management information, an
assembly drawing or a cross-sectional view of the

equipment is displayed in Fig. 12, whereby it is



obtain detailed informati on on the respective parts, one of parts nunbers
79 in the assenbly drawing or the 5 cross-sectional view or one of parts
nunbers 80 in the parts list is clicked. Fig. 13 shows an ex3%SE® 2005
practical application of detailed information 81 on parts. The part

sel ected on the previous screen is displayed by 10 being differentiated in
color 82 fromother parts. As for a ock colum 83 on this screen, the

latest inf ion is dispk ek b
atest 1n @%@ib?@. ‘Bg d@{)ﬁﬂfﬂ{eghgyﬁg?ﬁ?ﬁg%aﬂ% 0%31%&??%{?&? i abase

which will descri ater, sot user or t is able to

confirm theggd 0&4@9 m@At t 8nd5pQEtENRaRGYl PIRR 10K WRLGH HBRIshteNance
activities are o be inplenented in the future, and the user is able to

confirm thespegdnf@etli peaNgnfbrnatebnl 8h BREEEEBPYCtRFE! pawitish the maker.
In addition, the naker is able to reconmmend parts necessary for the future

nai nt enanceord G£tpyitsesumbetoCckoMBnagRaeaAbskMbloNUeakiiagallry thearri ed out
on the user side, and there have been cases where a shortage of parts is
confirnes |gnessasetyiohaloveewrotdushagofhparapl ammbeaisi @0 dn e

mai nt enance activities, possibly causing a delay or prolongation of 25 the
mai nt enancepactsviistsiy Elyckéd.shows an exanple of practical application
of the parts stock nmanagenent database. A parts warehousing/delivery
managenent |ist 84 isF29.SEP sh08s- ag3examplenpractiibplt hi s dat abase and

makes it possible to confirmthe parts which have been ordered and used by
application of detailed information 81 on parts. The

part selected on the previous screen is displayed by
10 being differentiated in color 82 from other parts. As
for a stock column 83 on this screen, the latest
information is displayed by a parts stock management
database which will be described later, so that the
user or the maker is able to confirm the stock of parts
15 of the equipment for which maintenance activities are
to be implemented in the future, and the user is able
to confirm the need for placing an order for necessary
parts with the maker. In addition, the maker is able
to recommend parts necessary for the future maintenance
20 activities. (Stock management is conventionally
carried out on the user side, and there have been cases
where a shortage of parts is confirmed immediately
before or during the implementation of the maintenance
activities, possibly causing a delay or prolongation of
25 the maintenance activities.)
Fig. 14 shows an example of practical
application of the parts stock management database. A

parts warehousing/delivery management list 84 is



year as well as the present quantities of the stock. Next, Fig. 15 shows
the flowin the case of 5 accessing the records nmanagenent database. |f
the records managenent 66 is accessed after selecting equi pA®SEPMGS

| arge classification in the flow described with reference to Fig. 6, an
equi pment  sel ection screen 3 (85) si 31'3I ar to Fig. 8 concerning 10 the
parts managenent is displayed to allow'the nanme of equi pnent under nedi um

classi Ml cat i iehdiveeliptathe ddedbis i@ TikedOIp bossebra!ed. the

screen proceeds to a record sheet selection screen di splayi ng the

names of recondiFhealti GUIAE MILH h?ax?@'@é’émtoﬁ@eﬁé’t!”mnﬁse&n%a record
to be inputted in or viewed can be selected fromthis screen. Record

sheets are lyaagelas Gleddsidd athd e sédieduseet fed lofnché es0s8k sheet s 88.

The check sheets 87 are provided to grasp the contents of the overall 20
activities carried outNehrr, thigy s el P\Hdwe Othd NETGw  Th!r t1§ ¢d€e NBE Nt enance

activities. During inputting, the presence or absence of the
i npl enentSat iageests ingetthid akddmis mdnagedent hatabbaesael t SIE atitle Whet her t he
results were satisfactory or unsatisfactory are 25 entered. Wen the data
are ent er ed regerdise magagEstante 6 (deltmidebssaaimbfenosdd eat imgt ory i nput
sheet is automatically displayed. Detailed information on the maintenance
activities, egNPEGNAp R degk dange gklarshidslcrk ISEP 200Bhe £Xow dr awn duri ng
t he mai ntenance activities, and the |ike can be stored in this sheet. This
data is described with reference to Fig. 6, an equipment
selection screen 3 (85) similar to Fig. 8 concerning
10 the parts management is displayed to allow the name of
equipment under medium classification to be selected.
If the equipment name is selected, the screen proceeds
to a record sheet selection screen B6 displaying the
names of record sheets concerning the relevant
15 equipment, and a record to be inputted in or viewed can
be selected from this screen.
Record sheets are largely classified into
check sheets 87 and record sheets 88. The check sheets
87 are provided to grasp the contents of the overall
20 activities carried out for the relevant equipment
during the maintenance activities. During inputting,
the presence or absence of the implementation of
detailed items of work, their results, and whether the
results were satisfactory or unsatisfactory are
25 entered. When the data are entered for the respective
detailed items of work, a history input sheet is

automatically displayed. Detailed information on the

maintenance activities, photographs taken or sketches



automatically sent to the history nmanagenent database as history
managenent i nformation which will be 5 described |later, and as for the
items to be reflected on the future maintenance activities, 29 SEP2088sible
to allowinformation to flow to a maintenance plan. In addition, when
maki ng an entry in the check sheet or,,viewing it, in a case where the
criteriais to be 10 confirned, it is possible to proceed to criteria 90 by

clicking a gralar Gty the RHiRInaide AGESA NS € addecheSiiks of the
past mai ntenance activities are to be viewed, data to be viewed can be

sel ected freanabepdltbdedn iferthid SHedt N0 MHies Yhadd ot h of 15
I npl ementation of activities on the screen, thereby allow ng past data 91

to be vi evedutomeltycafiaweweint tHohahwmgiistaidy Yardsgddd tedLvisgsés ocked to
prevent input to or correction of the past data. In addition, the record

sheet 88 isasstdsftotry AAnaymicnthdfudmEiidmeHikdpesikd wnd measured data
In the maintenance activities. The data inputted in this record sheet 88
is |inked sdeskatibetl daehe @wnd iamedors tie demmnagarentefibdatéd hi story
managenent which will be described |ater. Further, when past data 92 is to
25 be vi ewedn thewfugure pedaitignanoe agqiiodddigse sitriisrpogsibhattdor the
check sheet. Fig. 16 shows an exanple of practical application of the
record sheetlderednformadiesm t86 £1xy IEp popointeamngd plannbekn93 on the

screen is clicked, it is possible to proceed to a record sheet to be
i nputted | n@gfition, when making an entry in the check sheet or

viewing it, in a case where the criteria is to be
10 confirmed, it is possible to proceed to criteria 90 by
clicking a criteria button. Further, in a case where
the results of the past maintenance activities are to
be'viewed. data to be viewed can be. selected from a
pulldown menu displaying the year/month of
15 implementation of activities on the screen, thereby
allowing past data 91 to be viewed freely. However,
the past data 91 is softwarewise locked to prevent
input to or correction of the past data.
In addition, the record sheet 88 is used for
20 inputting and storing inspected and measured data in
the maintenance activities. The data inputted in this
record sheet 88 is linked so that it can be utilized as
trend management data in history management which will
be described later. Further, when past data 92 is to
25 be viewed, viewing is possible in a procedure similar
to that for the check sheet.
Fig. 16 shows an example of practical

application of the record sheet selection screen 86.



viewed. Fig. 17 shows an exanple of practical 5 application of the check
sheet 87 for equipnent nmaintenance activities. Here, a list of itens 94 of
mai nt enance activities to be inplemented in the nmaintenance d28EPiA008s s
shown, and the presence or absence 95 of inplenentation of the detail ed
itens of 10 work, their results 96,_ apgd whether the results were

sati sfactory or unsatisfactory 97 are entered. As a result, it is possible

to enter orr¥i gWwnbRBeredyl bh the RIFHANANCEI1ACKSE ! i8S 1@%&&9& he
respective equipnent. When the results of the mai ntenance 15 activities

are enteredtot peotesd o @aRrcRRdrdWhyEt itealdey irReitiet ath igy t he history
managenent dat abase which will be described later. Fig. 18 shows a history

i nput sheet viiewedr.egi steri ng mai ntenance data in the history nanagenent 20
dat abase. This sheet is provided for each detailed item of work of the

af orementioned check Fheet 17asthowshan tdxampleutofofprdaitadal t he check sheet
I's conpleted, the sheet is automatically displayed. During the input in

t he hi st &6r yapppdtasheat ofi mjnet checkutshratt & [Bomedmiment a unit nunber 98
and the nane 99 of equi pnent under nedium classification which have

al ready beemagptenpnceadditiivditieispputtiare .alasdish efatiteaid Waede in a
year/month 100 of inplenentation of inspection, the 29 SEP 2005 - 26

equi pnent n@gdniorapigepcdiriit igSads ﬁecéﬂmmeﬁ@ﬁds imdhe 102,

wor k/ i nspecti on nanme 103. If the results of
maintenance activities is shown, and the presence or

absence 95 of implementation of the detailed items of
10 work, their results 96, and whether the results were
satisfactory or unsatisfactory 97 are entered. As a
result, it is possible to enter or view the results of
maintenance activities concerning the respective
equipment. When the results of the maintenance
15 activities are entered, the results can be
automatically registered in the history management
database which will be described later.
Fig. 18 shows a history input sheet for
registéring maintenance data in the history management
20 database. This sheet is provided for each detailed
item of work of the aforementioned check sheet, and
when the input of data in the check sheet is completed,
the sheet is automatically displayed. During the input
in the history input sheet, input is automatically made
25 in a unit number 98 and the name 99 of equipment under
medium classification which have already been set. In
addition, input is also automatically made in a

year/month 100 of implementation of inspection, the



I nspection are satisfactory, no input is made in phenonena 104, cause 105,
and counterneasure 106, and a 5 display is given in a comments col um 107
that there is no abnormality. If an inputter desires to add22SEPsH0S or
input a bit-map file 108 such as a photograph or a related record 109,
registration is made by inputting itgefile name. If the results were
unsati sfactory, the 10 data inputter 1s able to input in the phenonena 104,

the cause 1@Guipfenithe GRniar R &bl by &0 Betddiod | Opathsi r pul | down
menus, and also Inputs in the coments colum 107, the bit-map file 108

such as a phamkeogoaphwoaky indc iaire hdms aroB 109 £ Thes erd$€1Bs 0be 15
i nformation are registered as the history data. In addition, if the

resul ts areinbpeetdbnl taaes sy i€ advgdyenaiy ethpmit a < addéiuDas basis in the
future nmaintenance activities, the data can be also registered in the
mai nt enanceppeapmenacliodki mguser dfiiSectamh dodrdtermeisddd. 106, aghdtaon,
during the entry in or viewing of the check sheet 87 for equi pnent

mai nt enafcedigpiliayi tisegisieowin @ Riogmelits wodmmnt 1067 ddsatr ottset® isonfirm
the criteria 90 of design val ues, managenent 25 values, and the like with
respect to PRed3bneEE@lidyef Ifthamdinnuditar desmited tieadd fcemmantess
button 111 for , accessing a managenent value list at upper right in the
screen | n FPE. 1PPUtsacbiidea@p ifides 19k Sushe ao aaddatogmpmEPDods - 27 a

managenent va u% lList 112 %homn in Fig. 19. Further, in Fig. 17, when it
i s desirousTgdated record 109, registration is made by inputting

‘its file name. If the results were unsatisfactory, the
10 data inputter is able to input in the phenomena 104,
the cause 105, and the countermeasure 106 by selecting
from their pulldown menus, and also inputs in the
comments column 107, the bit-map file 108 such as a
photograph, and the related record 109. These items of
15 information are registered as the history data. In
addition, if the results are those of items to be
implemented on a continuous basis in the future
maintenance activities, the data can be also registered
in the maintenance plan by clicking a reflection button
20 110.

In addition, during the entry in or viewing
of the check sheet 87 for equipment maintenance
activities shown in Fig. 17, when it is desirous to
confirm the criteria 90 of design values, management

25 values, and the like with respect to these results of
the maintenance activities, if an access button 111 for
accessing a management value list at upper right in the

screen in Fig. 17 is clicked, it is possible to access



view the results of the past maintenance activities, it 1is possible to do
so by selecting the year/nonth of 5 inplenentation froma registered data
col uim 113 at  upper right on the screen. Wien entering the ré%SEP2095
~individual rmaintenance activities in a predeterm ned record sheet or
view ng them the name of the record sheet for 10 inputting or viewing is
selected in Fig. 16. Fig. 20 is one exanple of the record sheet. The

results of ai naRagbmeAtaka1get 8484 1723 shewd dnl BRYL SReet 114. Here
again, in a case where the results of past naintenance activities are to be

viewed, view ng is 15rpesakR| eibyFigl.eal7, ngnkhe i¥eal/ Wikl to
I npl ementation of activities in a registered data colum 115 at upper

right on theiewerens. rébaldat afr egespacedmalnitiedand@ aceiviered aste a record
of mmi ntenance activities in the database, and 20 are also utilized as

i nf or mat i onisnposshtdleanagdoestd by skhechiagothengaaggmnithdarabase. A
detail ed description will be given of this information in the item on
trend nabagémphemenkationhérbimow regtibéeradedataacoasmnng13hat 25 history
managenent database is shown in Fig. 21. If the history managenent 67 is
accessed afappeseréghtngn &hei peeeenunder large classification in the flow
described with reference to Fig. 6, an equi pnent 29 SEP 2005 - 28

sel ection screen 4 (1Whenjengpspngy&het seshléw ffieinddwideflequi pment under

medi um cl assification to be .
maintenance activities in a predetermined record sheet

or viewing them, the name of the record sheet for
10 inputting or viewing is selected in Fig. 16. Fig. 20
is one example of the record sheet. The results of
inspection are entered in a record input sheet 114.
Here again, in a case where the results of past
maintenance activities are to be viewed, viewing is
15 possible by selecting the year/month of implementation
of activities in a registered data column 115 at upper
right on the screen.
The data registered in Fig. 20 are stored as
a record of maintenance activities in the database, and
20 are also utilized as information on trend management in
the history management database. A detailed
description will be given of this information in the
item on trend management.
Next, the flow in the case of accessing the
25 history management database 1s shown in Fig. 21. If
the history management 67 is accessed after selecting
equipment under large classification in the flow

described with reference to Fig. 6, an equipment



sel ected. Wen the system diagram of the selected 5 equi pnent is displayed,
and the nane of the equipnent 1is selected, the operation proceeds to the
history item selection screen 117 concerning the rel evant eq@? SEPR00S From
this screen, a history itemto be viewed is selected. Here, the equi pnent

is not classified into 10 small groups of classification in the manner of
the parts nmanagenent and the records nmanagenent, and the operation

proceeds 1052186k90R RrRen/i£Y8d By USidig; 4158 U ¥1 SRNAYE R e TENU.

H},ff‘e :
The reason for this is that there ‘are |te§% of mal nt enance i nfornation

whi ch 15 ar@fréb$ﬁﬁﬁehﬁ QAR YO I ATRNG J 3G ITREH JHR K OURS of
classification. The history itens include history list selection 118,

techni cal dakae&t@d.and data trend selection 120, a search code _
corresponding to each 20 equipnent is related to the history list selection
118, and search i s p@heinblthedsydesing Eildditud cPdthe Seldttedit IS possible

to proceed to a detailed chart 121 of the registered data. In the
t echni cals deaipskadt ien dikP2 ayedieland &He Sianes off fHayethipmentt i s
possible to 25 proceed to individual technical data 122 fromits nunber.
| f the trendssekdecited.120e pegiaddioad pravceaadmdqrtdph Hi23tary teemt em
bei ng managed is displayed, and by clicking a trend prediction button on
t he graph 29e$epPtigosscregn ddi7e@oncermpinsh Wie tredmvantediquipnents is
di spl ayed. Fig. 22 shows an exanple of practical
From this screen, a history item to be viewed is
selected. Here, the equipment is not classified into
10 small groups of classification in the manner of the
parts management and the records management, and the
operation proceeds to a screen to be viewed by using
the history management menu. The reason for this is
that there are items of maintenance information which
15 are related to each other among the medium groups of
classificaticn.
The history items include history list
selection 118, technical data 119, and data trend
selection 120, a search code corresponding to each
20 equipment is related to the history list selection 118,
and search is possible by designating a code, so that
it is possible to proceed to a detailed chart 121 of
the registered data. 1In the technical data selection
119 as well, a list is displayed, and it is possible to
25 proceed to individual technical data 122 from its
number. If the trend selection 120 is selected, a

trend graph 123 on the item being managed is displayed,

and by clicking a trend prediction button on the graph



application of the history itemselection screen 117. |f a nunber 125 in
the list on the screen is clicked, 5 it is possible to proceed to the
history list 118, the technical data 119, and the data trend295EP 280§ 23
- shows an exanple of practical application of the history list 118. A
colum 126 for designating a code foygsearch is provided in an upper 10
portion of the screen, and if an iten1?o be confirmed is code-searched,

the user or dhRdBKY JrafbdF G HEWrea b Sid Y134 Sts 1@lepTyegxanpl e, in
a case where the user or the maker desires to know what I nspection was

performed 15 during tlgdgrev ekpwRidl elaifflads td®sioi h respect to
t he desi gnated equi pnent and what were the results, viewing is possible if

search i s nagplicaglactdmaid Hitomantte &Ge ledtiton | ord@ier 129, and
year/nmonth 130 fromtheir pulldown nenus. Alternatively, if it is 20

desi rous t o Ifh@avnumbelr apfeniay tife ddmtr ranachafsdreaerisi il pdesdrenon,
chronol ogically arranged information can be viewed if search is nade by
sel ecting t He fiscipastsyi bdand: ol 28 canece dh tharfendnicntcagd el 1 48311 X8 onmttidaei r
pul | down nenus. 25 Further, when it is desirous to view the detailed chart
122 regi st efteghivicade deitex drhP | iagtd e ddtfa dirdndem2®. be confirnmed in the
history list 127 is <clicked, it is possible to proceed to the detailed 29
SEP 2005 - 30 chart $di%eerdsifdWvs mrriqramyle pragkdeakhi | ed data,

phot ographs, and the |ike.
application of the history list 118. A column 126 for

designating a code for search is provided in an upper

10 portion of the screen, and if an item to be confirmed
is code-searched, the user or the maker is able to view
a history list 127.

For example, in a case where the user or the

maker desires to know what inspection was performed

15 during the previous maintenance activities with respect
to the designated equipment and what were the results,
viewing is possible if search is made by selecting a
unit name 128, a facility name 129, and year/month 130
from their pulldown menus. Alternatively, if it is

20 desirous to know the frequency of occurrence of a
certain phenomenon, chronologically arranged
information can be viewed if search is made by
selecting the facility name 129 and a phenomenon code
131 from their pulldown menus.

25 Further, when it is desirous toc view the
detailed chart 122 registered in the history list 127,
if an item to be confirmed in the history list 127 is

clicked, it is possible to proceed to the detailed



Consequently, when drafting a maintenance plan, the user is able to
reflect an itemto be 5 inplenmented on future mai ntenance activities on the
basis of the actual results of the past. Meanwhile, the nmakeR?SEPMI0E to
conpare itens of information on a plurality of generating plants being
managed by this system so that the pgker is able to easily present a 10
proposal for nore reliable maintenance activities to the user. Fig. 25

shows an exarplct Fordieil hithin BPHILALION Ald &rid@wlascarPialigalt 19
desirous to access technical data. re again, it is possible to 15 sel ect

an itemto paotiographyy, Hddhr Qe search columm 132, and the results of
search are displayed in a list 133. Further, if anitemis clicked, the

details of the techni cansdairemdy bevndrewithe tNaig ,a andlesesn@iéon Wil 1 be
gi ven of access 20 to trend managenent. Fig. 26 shows an exanpl e of

practical appancatthen usfera irermblecreeneffladat aad rietsh td fo@ nunber 134 in
the menu is clicked, it is possible to proceed to a trend graph. Fig. 27
shows one eimpgleaentedghiooh fiutarre ofaimernarmred amniagenbed orecelssary for the
mai nt enance activities of various equi pnent are shown in a graph 135.
Consequent | Pasiis jof poesiagitaalo ngsadits o thtendassf. cHderpwhnile he state of
use of the equipnent and 29 SEP 2005 - 31 provide information for the

pl anni ng of tH&i AeksEndé oldE Ho jcegipare items of information on a

plurality of generating plants being managed by this
system, so that the maker is able to easily present a

10 proposal for more reliable maintenance activities to
the user.

Fig. 25 shows an example of practical
appiication of a list screen when it is desirous to
access technical data. Here again, it is possible to

15 select an item to be viewed by using a code search
column 132, and the results of search are displayed in
a list 133. Further, if an item is clicked, the
details of the technical data can be viewed.

Next, a description will be given of access

20 to trend management. Fig. 26 shows an example of
practical application of a menu screen of data trend.
If a number 134 in the menu is clicked, it is possible
to proceed to a trend graph.

Fig. 27 shows one example in which items of

25 trend management necessary for the maintenance
activities of various equipment are shown in a graph
135. Consequently, it is possible to graph the trend

of change of the state of use of the equipment and



Further, if a prediction curve button 136 at upper right on the screen of
Fig. 27 is clicked, the 5 operation proceeds to a screen for predicting the
future trend of change estimated fromthe average rate of chgﬂﬁl’lwoﬁhe
results of inspection conducted three tinmes in the past. Fig. 28 shows an
exanpl e of practical application of _the trend prediction screen. 10 This
trend prediction screen has the function of automatically Cal culating and

di spl ayi ng gatees dehiitif oreaeierh the ref@gerBaiiival demstitémadfE Or aph.
Consequently, the user is able to plan nmaintenance activities nore
efficiently,acidritthieestaker is able to 15 easily present and recomend
technical data corresponding to the information. Next, the flowin the
case of accessing the Fydtdren nd fivengoendinit dai ahase ivustenwnl 36 &tg. 29. |f
t he pl anni ng managenent 68 is accessed after selecting 20 equi prment under
| ar ge cl assiuppeat imrghtn darhefd eemescratbhigu t27 rief erleigeed o theg. 6, an
equi pnent selection screen 5 (137) |Is displayed to allow the nane of

equi pmentd uederatddinuprsicessis itoatd Geneerbfors gimtionk 1P tHe t he nane of
the equipment is selected from the system di agram of the sel ected

equi pment , &S &TeNH 9 T daddes esd imatieth fiTap i them astmrge arabereen 138

concerning the rel evant equi pnent, and a planning 29 SEP 2005 - 32 itemto
be viewed i $Fs&PEREEY 1nHdlie F§HUd st |pf inspection conducted three

times in the past. Fig. 28 shows an example of
practical application of the trend prediction screen.

10 This trend prediction screen has the function of
automatically calculating and displaying dates which
exceed the management values set in the graph.
Consequently, the user is able to plan maintenance
activities more efficiently, and the maker is able to

15 easily present and recommend technical data
corresponding to the information.

Next, the flow in the case of accessing the
planning management database is shown in Fig. 29. If
the planning management 68 is accessed after selecting

20 equipment under large classification in the flow
described with reference to Fig. 6, an equipment
selection screen 5 (137) is displayed to allow the name
of equipment under medium classification to be
selected.

25 If the name of the equipment is selected from
the system diagram of the selected equipment, the
operation proceeds to a planning item selection screen

138 concerning the relevant equipment, and a planning



operation does not proceed to the classification of equipnment into small
groups in the sanme way as the history management, and the operation
proceeds to a 5 screen to be viewed by using the planning itef?SERRI0SThe
reason for this is that there are itens of maintenance plan information
which are related to each other anpbng,the nedi um groups of classification.
Pl anning Itens include a mai ntenance plan 10 list 139 in which work plan

i tens reg'Si@éﬁdtbnbbh%le%%ﬁpﬁg RNgaERNt apd-d Ny diSt Ofe MaNagenent are
di splayed in the formof a list, a custonmer input 140 for inputting a work

pl an draftedpé@h@ﬂbﬁrﬁbﬁsbho&h%rdéaﬁa N keRiddi et fianse plan 141 in
which work 15 itens are registered by year. If the year of |Inplenentation

i s desi gnat ggulipmehe Thitdt efRlge gelowps linStth3%amdvdy ddetneear of
i npl ementation Is designated in the custoner Input 140, automatic

regi strati onieanremandgemanithe andartdhe wapaeriaivic oipasedkddd. 25 Fig. 30
shows an exanple of practical application of the planning item selection
screen. Bf sarssnbép bé2 vilewelde biyemsing dihec kddhnrtigy dpesnatmerma. proceeds to
a screen to be viewed or inputted in. Fig. 31 shows an exanple of practical
appl i cati onTbhe rkeseni fiogndhds pgisarthiatstthead iagte dftemnrmiafl enance activities
to be inplenented in the future |Is displayed in this list. The user

st udi es whi Bginsprangesppappdpforggtion which are related to each

other among the medium groups of classification.
Planning items include a maintenance plan

10 1list 139 in which work plan items registered in the
record management and the history management are
displayed in the form of a list, a customer input 140
for inputting a work plan drafted voluntarily by the
user, and a yvearly maintenance plan 141 in which work

15 items are registered by year. If the year of
implementation is designated in the maintenance plan
list 139, and 1f the year of implementation is
designated in the customer input 140, automatic
registration can be made in the yearly maintenance plan

20 141.

Fig. 30 shows an example of practical

application of the planning item selection screen. If
a number 142 in the menu is clicked, the operation
proceeds to a screen to be viewed or inputted in.

25 Fig. 31 shows an example of practical
application of the maintenance plan list. A list of
maintenance activities to be implemented in the future

is displayed in this list. The user studies which work



Is to be carried out during the period of maintenance activities in the
future, and clicks a nunber 143 of the registered work item Further, if
the user designates a schedul ed period of inplementation in &9 8ER2805nont h
wi ndow 144 in an upper portion of the screen, and clicks a registration
button 145, registration can be nageB%n_the yearly mai ntenance plan |ist.
Fig. 32 shows an exanple of practical ™10 application of the custoner input.

In a case Wier @ HACIE rirS e &‘Jltteralﬁfin\t@ﬁréﬁéfwﬂerﬂlﬁgoﬁ%i&@éﬁﬁ el O

i npl ement apart from a proposal from t'the nmaKer, user registers the

work item ORclthvg t3esean thie tHi®uréSeland IAkTKE WHGbIAG £ dpe o
regi stered work item 15 designates a schedul ed period of inplenentation in

a year/ nonthewredawtbtéd Work URRA. PEFirt®Rof ifhenhavidglow, and clicks a
regi stration button 148, registration can be made in the yearly

nai nt enancedplsagnaltiest a 2@hkeid@] 3B pHrawEl JIT OPIHnemiatti &Eraena whi ch
displays a |list of maintenance activities registered by year. By using
thi s scr &enyebltdmoneh sritcdiolwe 1gakdm ane upglelre pgoxrtgiraas pf heheeont ent s of
mai nt enance activities to be inplenented in the future, and the user
carries out sgeene éndf clligksf adeteqilsddagdloed udstaof b nt enance
activities and the arrangenent for necessary parts. In addition, the maker
is able to Feadgtrréiopecan be swde Far ttheavearjat nfakn tanaree uskan and
proceed with the 29 SEP 2005 - 34

list.

Fig. 32 shows an example of practical

10 application of the customer input. In a case where
there is an item of work which the user desires to
implement apart from a proposal from the maker, the
user registers the work item on this screen. If the
user clicks a number 146 of the registered work item,

15 designates a scheduled periocd of implementation in a
year/month window 147 in an upper portion of the
window, and clicks a registration button 148,
registration can be made in the yearly maintenance plan
list.

20 Fig. 33 shows an example of a screen which
displays a list of maintenance activities registered by
year. By using this screen, the user and the maker are
able to grasp the contents of maintenance activities to
be implemented in the future, and the user carries out

25 the drafting of detailed schedules of maintenance
activities and the arrangement for necessary parts. In

addition, the maker is able to grasp the operation and

parts arranged for by the user and proceed with the



plan, and if there is any shortage of work in the maintenance activities
schedul ed by the user, the nmaker nakes a recommendation or a proposal. As
descri bed above, in this enbodi nent, 5 nmaintenance infornati o9 SEXH0RI ng
generating plants owned by the user is forned into databases on the naker
side, and the user accesses via the_cgpgnunication network the plant
managenent system nanaged by the makér, thereby making it possible to

speedi |y obigaidh 1R U | shd R8I AR SbPE£081GE YOLRT IR ERY accur atel y

and easily. "Thus it becomes possible for custoner's mal nt enance

activities bfilfddalcmied i efdd Cdaddyied NoRpdehd | 98er al tROUGRKERE | nput

and nmanagenent of data are carried out by the naker who 15 acts as a

principal epiakes d teddpmndst iMdeopasspibgosd1om the user side as wel |,
as necessary. Thus, since both the user and the naker share the

mai nt enance i nf or mat i dysdhibddcabode £Sin i thbecampsdpeesthbl e to make
effective use of the information nutually and 20 i npl enent the nmai ntenance
activiti s ofaiinterfaacid iirnfsrmasniont ton@erching | gemetytidNgnelantsn this
enbodi nent, since the maker who has nmuch technical information analyzes

t he resul t s owsfedrdimtidreanceencis Vieimesd cinto edntabbadys t e tUsermaker2s
becones possible to grasp the situation of the generating plants nore
accur at el y. sdgifce and thie cmemmecedses this dmpotemmmicahionmti on on the

estimation of aged deterioration in the future and 29 SEP 2005 - 35
network the plant management system managed by the

maker, thereby making it possible to speedily obtain

10 orderly rearranged maintenance information accurately
and easily. Thus it becomes possible for the
customer's maintenance activities to be implemented
efficiently. In addition, although the input and
management of data are carried cut by the maker who

15 acts as a principal entity, the input is made possible
from the user side as well, as necessary. Thus, since
both the user and the maker share the maintenance
information on the facilities, it becomes possible to
make effective use of the information mutually and

20 implement the maintenance activities of the facilities
smoothly and rationally.

Namely, in this embodiment, since the maker
who has much technical information analyzes the results
of maintenance activities carried out by the user, it

25 becomes possible to grasp the situation of the
generating plants more accurately. Hence, in
accordance with this embodiment, information on the

estimation of aged deterioration in the future and



mai nt enance plan i nformati on concerning conponent equipnent of facilities
subj ect to nmaintenance can be tinely provided fromthe maker side to the
user. In addition, since the results of analysis 5 conducted2®pEPd0faker
are made available to the user, the user is able to easily confirmthe
situation of the generating plates_i$soperation. Addi tionally, since the
user uses the aforenentioned information provided by the naker, the user

is able to ghahtedalBin &aﬂpgﬁ;éﬁn% Rrelddndeitilng ddMditn 1Bk ng it

possible to carry out hig e nmal ntenance actrvities.

Consequent | ¥guii bmBAEOBERS FAL 3 RN B St Qub§EEe tihGdintendiRY &in e
generating plants owned by the user. In addition, the nmaker is able to

easily 15 gimepyf pesvibeasyesb@mthewmake rUsaldd $PRAI t he generating
pl ants and what mal ntenance plans have been drafted, so that the

arrangenent for partsineaggsgivn,feinde RbeNdeM1AG iof tamslygisgnni ng for

di spatching engineers, and the |ike can be conducted efficiently. 20

Accor di ngl ycohdatchedsbyethesmhkeedare madeexetadNgdlef toaindg ansce

i nformati on are produced for both parties, added values in information
correspondi bget usekeisqablliet yoardsqlanicionf iafn ithieo sittuadicar eofpridoeiced, and
I nformati on service business is established. 25 Further, in accordance with
thi s enbodi generatingcplafesr asubpereftiompl eddididiionaldfy .t o nt enance
activities are stored as databases, with respect to malfuctions and the

| i ke which EBfI USBE B8aAFi thedaforsmenidgeped j@formation provided

by the maker, the user is able to draft a maintenance

10 plan efficiently, thereby making it possible to carry
out highly reliable maintenance activities.
Consequently, it becomes possible to reduce the life
cost of the generating plants owned by the user.

In addition, the.maker is able to easily

15 grasp from the system how the user is operating the
generating plants and what maintenance plans have been
drafted, so that the arrangement for parts necessary
for maintenance activities, planning for dispatching
engineers, and the like can be conducted efficiently.

20 Accordingly, business merits based on the exchange of
maintenance information are produced for both parties,
added values in information corresponding to the
quality and quantity ¢of information are produced, and
information service business is established.

25 Further, in accordance with this embodiment,
since the results of implementation of the maintenance
activities are stored as databases, with respect to

malfuctions and the like which could be confirmed




during the operation or inspection of the generating plants, the user is

able to readily search, for exanple, what simlar malfunctions occurred in

the past and what counterneasures were taken. Therefore, the29 SEP2005s

. able to deal with their countermeasure operations in a short period of
time, and reduce the period of shutdg gn of the operating plants, thereby

making it possible to inprove the availability factor. In addition, in

accor dance Wuﬁ:'ln?;h't%e Hemadimt .1 ddpBitits \efevmfa Yericdtigiser . the

managenent of information on the generating facilities owned by the user

can be managadniy,t kel havidke def dida Iy e, igyor mation on the

generati ng plants and the user is able to V|em/reI|any 15 mai nt ai ned

data, when ese&pder,ywh@NSA@iQR Ynalifunct idnes Yddurriad ilmhemegadd ghly
reliable nmaintenance activities efficiently, and inprove the job

efficiency anll wheat edginteditasureiangaeoftakien miMhicadtae, atd viti es.
Meanwhi |l e, the naker is able to share with 20 the user the nmaintenance
i nf or mat iSonusemcdisniabd.et ke depatemdtibngh@iantcoumtresthd®sudee user, and is
able to reliably grasp the maintenance activities which the user intends
t o i npl enenopegatiionssi Ag @shomti aegiadke cfhitdale s gngbmedize®e 3 2005 37
WHAT IS CLAIMED IS: 1. A nmaintenance information managenent system
conpri si ng: Peraatt efnghagaesn ofattdisa S erat indo mlag Ysar ghereby
making it possible to improve the availability factor.
In addition, in accordance with this
10 embodiment, from the viewpoint of the user, the
management of information on the generating facilities
owned by the user can be managed by the maker having
detailed technical information on the generating
plants, and the user is able to view reliably
15 maintained data, when necessary. Consegquently, it is
possible to implement highly reliable maintenance
activities efficiently, and improve the job efficiency
of user engineers in charge of the maintenance
activities. Meanwhile, the maker is able to share with
20 the user the maintenance information concerning the
generating plants owned by the user, and is able to
reliably grasp the maintenance activities which the
user intends to implement, permitting appropriate

technical support.



cl assification equipnment information concerning nmajor parts obtained by

| argely classifying equi pment naking wup a facility subject to nai ntenance
owned by a user, nediumclassification equipnent infornation288&kdPs2ibng
medi um parts obtained by internediately classifying said mjor parts and
smal | cl assification equipnment inforymtion concerning snall parts obtained
by small <classifying said nmediumparts; and a history nanagenent dat abase

for storinguar hisStaryref~ingpection or replacenent of the equi pment of
said facility of said user, wherein said maintenance information nmanagenent

system  cQnpri 5%%%1&&%%%?@%‘%&&9%9@19% WL SBesabd largen classification

equi prent information is ayed as a I rst equi prmen sel'éction i mage,
and when omempfrisdirdr: maj or parts is selected by a user on said first

equi prent . sel ect| :itrgagn%né@é}sieﬂﬁj@gtﬁpegges%ﬁcts%grih 1di-3pd ayed as a
second equi pnent, Sel ection ihage di sg aying a systemdi agram of a
plurality &fagedifdfa Pt SHAKPTY: bpr REPHTAAf O FEFCSIEEG &R ¥hd when one

of said medihumspais iinecsebeclieeybyy acUseE: 80i g dqusesrd il Pa@nt

sel ection 1 mage, said nediumpart selected is displayed as a third

equi pnent  ¥Bl EctPéit 1 iage ol Lt afP iA 5 FESENGR SHEPF g‘é'rtas“r?&lfng up said
medi um par fqregeheciacssard adreiooneqoipeand siabkmpaibs dohczelrecied by a
user on said . third_equipnent. se ecl ion, i cﬁmal l. part sellecgt ed is

i pl ayed BE%F ToSPRTS BUTHHATT Sbl COrT BT RAGE N Saray g 417 SEathbl y

drawi ng omadcogepkirdralardt ssmanpl t obes hef 1ekthopartsipreotmati on  of parts

making up §gkgrﬁg%foﬂxygn5§4§§ﬁ§d$n PP ££§£Qr¥btained by small
classifying said medium parts; and )

a historv management database for storing a
history of inspection or replacement of thes equipment of
salid facility of said user,

wherein said maintenance information management system,
comprises a processing program by which said large
classification equipment information is displayed as a
first egquipment selection image, and when one of said
major parts is selected by a user on said first
equipment selection image, sald major part selected is
displayed as a second equipment selection image
displaying a system diagram of a plurality of medium
parts making up said major part selected, and when one
of said medium parts is selected bv a user on said
second equipment selection image, said medium part
selected is displayed as a third equipment selection
image displaying a list of small parts making up said
medium part selected, and when one of said small parts
1s selected by a user on said third equipment selection
image, said small part selected is displayed as a fourth
equipment selection image displaying an assembly drawing
or a sectional drawing together with parts information
of parts making up said small part selected, and history
information of inspection or replacement carried out in
the past concerning said parts making up said small part

selected and stock information concerning said parts are



information of inspection or replacenent carried out. in the past
concerning said parts nmaking up said small part selected and stock

i nformati on concerning said parts are 29 SEP 2005 - 38 di spl 29&8EFa2005
fifth equi pment selection image on the basis of said history nmanagenent
dat abase. 2_ A nmi ntenance informati on nand§ement system according to
claim1, wherein by said processing program a trend graph of aged
deterioration in the future concerning said parts is displayed on the
basis of an average variation rate data of results of inspection carried
out in the phsirkayedrasny Safdhsealliprpart sedkectied isaidgh r@sulgs of

i nspection | stered; yin. saLd..p agenent . dat abase and history
managenent g%%ggzgéf ggld ﬂ1§€bgy ﬁgkgggﬁgn% database.

2. A maintesnance information managemant systeam
according to c¢laim 1, wher=in by sald procéssing
program, a trend graph of agad deterioration in the
future concerning said parts is displayed on the basis
of an avarage variation rate data of results of
inspection carried out in the past concerning sald small
part selected, said results of inspection b=2ing stored

in sald parts management database and history management

database.



