;'e3eF| cFy*"_LaRaRc6¢cTcZg H TITLE OF THE | NVENTI ON A POANER PLANT OPERATI ON
CONTROL SYSTEM AND A POAER PLANT MAI NTAI NI NG AND MANAG NG METHOD 5
BACKGROUND OF THE INVENTICN Field of the Invention The present invention
relates to |on control systemand a maintaining a K
met hod \mm\m eratingfacilitiesfit for 10 mai ntena t
service omer network group consisting of a plurality of pgwer
suppl ying f Tties. Rel ated Backgreuid-Art Technol ogi es on nmanagenent of
power generating 15 facilities have been disclosed in Japanese Non exam ned
Pat ent Publications No. 10-301621 (1998), No. 11-3113 (1999), No. 7-152984
(1995), and No. 5-284252 (1993). However, these technol ogies are all
related to 20 processing in the inside of a power generating facility such
as instructions of operations, provision of work information, and so on and

do not !nClUde-???#ﬁa&kzgﬂﬁf?ﬂﬁéﬁklagd managenment of a plurality of power
eal Tl e

generating faci i agnoses of a plurality of power - 2

generating facilitles S, ?ﬁE%stﬁﬁﬁlbﬁ%RﬂfibﬁL ﬁbﬁ@ﬂogkgTFﬁuRﬁbvhs'on for

failure synptons, faC|I| i'‘agnosi s eva |on ormance using a

dat abase have bﬁ@ﬁEPeﬁﬂﬁﬁ&eﬂA?ﬁ&ﬂRﬁﬁNéahQDPHWQhG§N%eﬁ%&%bb”g facilities and
an operation control system SUMVARY OF THE | NVENTI ON
5 BACKGROUND OF THE INVENTICN
Field of the Invention
The present invention relates to an operation
control system and a maintaining and managing method
for power generating facilities fit for
10 maintenance/management services of a power network
group consisting of a plurality of power supplying
facilities.
Related Background Art
Technologies on management of power generating
15 facilities have been disclosed in Japanese Non-
examined Patent Publications No. 10-301621 (1998), No.
11-3113 (1999), No. 7-152984 (1995), and No. 5-284252
(1993).
However, these technologies are all related to
20 processing in the inside of a power generating
facility such as instructions of operations, provision
of work information, and so on and do not include
centralized control and management of a plurality of
power generating facilities.

25 Real time diagnoses of a plurality of power



An object of the present invention is to provide an operation control
system and a nai ntai ning and 10 nanagi ng nethod for power generating
facilities fit for naintenance/ managenent services of a power network group
consisting of a plurality of power supplying facilities. The present
invention is characterized by an 15 operation control systemfor
controlling a plurality of power generating facilities, conprising neans
for gradually weighting the | evels of farl ures of said power generating
facilities according to operating status information of each of said power
20 generating facilities and neans for outputting preset information
corresponding to each weighted failure level. O the present invention is
characterized by a nethod of nmmintaining and nmanaging a plurality of 25
power supplying facilities which supply power to - 3 arbitrary power

Systems, COMpri shnd, g, 3heP QL 199L96H B0 LEPYLU1A9 Rerdad gnd procedure

for a failure OCCUPréd in-a east ‘one of “saird-“power suppl yi ng
facilities fromyt LEL ' res ' re m ned
according to |g§%?§ﬁ%?h?2iPEF§§935§9§F§Bﬁggﬁﬁg¥F%N%gﬂﬁﬁﬁﬁajw§%§§§§§¥ca 1
shows a power ggaghAbbel byckbhinabebhorls Larlrertfingle Ry gsent invention
is applied. FIG 271s an explanatory illustration of a genera

super vi si on/ di agReabasayaheR PReahreguaR tetbodiciRenh @fhid power

5 generating facilities and an operation control system.

SUMMARY OF THE INVENTION
An object of the present invention is to provide
an operation control system and a maintaining and
10 managing method for power generating facilities fit
for maintenance/management services of a power network
group consisting of a plurality of power supplying
facilities.
The present invention is characterized by an
15 operation control system for controlling a plurality
of power generating facilities, comprising
means for gradually weighting the levels of
failures of said power generating facilities according
to operating status information of each of said power
20 generating facilities and
means for outputting preset information
corresponding to each weighted failure level.
Or the present invention is characterized by a
method of maintaining and managing a plurality of

25 power supplying facilities which supply power to



the present invention. FIG 3 is an explanatory illustration of a general
15 supervi sion/diagnosis systemand a repairing supporting function. FIG 4
is an explanatory illustration of an optinmm schedul i ng supporting function
and a system stabilization supporting function 20 FIG 5 is an explanatory
illustration of a status forecasting function. FIG 6 is a schematic

di agram of a power generation plant managenent system which shows a
positional enbodi ment of the operatinag3method of the 25 present invention.

- 4 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS FI G 1 shows a power
supplying systemconprising a plurality of power generating facilities
which include 5 a distributed power supply group which is an enbodi nent of
the present invention. Below will be explained the present invention using
the application to an arbitrary gas turbi ne conbi ned power generating
facility as an 10 Referri .the s %ten1%onprises a

ex | e. to FIG 1
gener al supervi%F%ﬂ?ﬁ?ﬁ%nggwgrs§¥Fg f’fSngﬁﬁgdPﬁgaa pgﬁep supply system
q . : . 4 . ' . 3
and a plece o §8?&§9£ ggHngg&&r%nﬁf389188p8hhe§%§Eg§%§%e%§§ Lty

information of a selec r-gen ting facrlri ( i aghosi ng 15
system 1. One Ofaif@r@owﬁicﬂeaééékkaahiﬂchk'&bﬁét'éné'B%egaﬁa %o%%&er

systemt hrough a power regulator which regul ates the voltage and power

fluctuation of peweiyosyeratetibyed @B’ 2bphitIngnpezibbanghar mer 15 which
20 regul ates power fromthe power regulator 14 info a voltage for the power

system 16.5 One pfoséddlr®oVwhigrnarat ppedbaerhiheasaeonedsihg @b aegenpressor
3 which conpresses air, a conpressor inlet guide vane 11 which regul ates
the rate of an efrf2blétesw.fed to the conpressor 3, a fuel source

regul ating - 5 valve 22 which regulates the rate of a fuel source sent
froma fuel base 23, a diffusion fuel regulating valve 12 and a pre-m xed

fuel regulating valve 13 which regulate the flow rates of fuel fromthe
f uel BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a power generation facility network
10 to which the present invention is applied.

FIG. 2 is an explanatory illustration of a general
supervision/diagnosis system which is an embodiment of
the present invention.

FIG. 3 is an explanatory illustration of a general

15 supervision/diagnosis system and a repairing
supporting function.

FIG. 4 is an explanatory illustration of an
optimum scheduling supporting function and a system
stabilization supporting function

20 FIG. 5 is an explanatory illustration of a status
forecasting function.

FIG. 6 is a schematic diagram of a power
generation plant management system which shows a
positional embodiment of the operating method of the

25 present invention.



5 source regul ating valve 22 for diffusion and pre m xing, a burner 4 which
m xes and burns fuel sent fromthe diffusion fuel regulating valve 12 and
the pre-m xed fuel regulating valve 13 and a conpressed air fromthe
conpressor 3 and generates high 10 tenperature conbustion gas, a turbine 5
whi ch recovers power fromthe conbustion gas fed fromthe burner 4, a heat
exchangi ng boiler 6 which recovers heat fromthe exhaust gas output from
the turbine 5 and generates superheated steam a steam pipe 7 which
transfers 15 superheated steam fromthe heat exchanging boiler 6 to a steam
turbine 8, and a rotary shaft 9 which transfers a turning effort of the
conpressor 3, the turbine 5, and the steamturbine 8 to the generator 10.
Further, this system conprises another power 20 generating facility 17
which is linked to the power system 16 in the sane power network, a
non-utility power generator or IPP facility 18 which is a distributed power
supply, a distributed power supply system 19 which is a | ocal network
connecting a po e i Chhl Ci it ker 20 which

- 6 nmakes or bﬁ%gﬁéggﬁeaggﬁﬁgg?ggﬁ Bgt§§§%§5ﬁ§Dp§%§§b§¥§ ém 16 and the

di stributed power S@g@Lylsgﬁb%%lgg oaad %4§E¥%$§dmﬁ¥ggﬁﬂ;g&ﬁif%ymﬂgﬂ£aiiOn

line 21 which transfers control signals fr genera

SUperVi$iOn/dia?ﬂﬁﬁhiiﬁysbﬁﬁbéwéQ ?Qﬁeiﬂ@ﬁn@aigpaﬁitiﬁgtQﬁﬁcﬂOW%Elude
generating faciTity 17, a distribufed power facility 18, and so on. Here,

the | easedsor satelibktreébaesdupowati stpplpegZdbupsetiian dst anecomuni cation
means in this enbodi nent can be 10 substituted by another conmunication
means such as |anbodénentnofhthaopratenpeiateonishat uBebdwtdhikl spetem the
general supervision/diagnosis system 1 usually nonitors process quantities
sent from sai d espladhedsthqubpreant2invenpion dedingh&éhepeppiliisatiemager
with daily managenent information required for gperation, infornmation about
remai ni ng servit® RPvasPaFraxpedanbtesbiBecCopRdRed PWELr §2BEEALINGN thi s
system the general 20 supervision/diagnosis system 1 provides the
operati on nanag ?c%}EFYtﬂg PBvEFaBP-Fhe failure and i nformation about

possi bl e ﬁuses of hg%e%%th{??ykgpgggrogggagiggfg?g%&%%ir% ugres, this

system secures the powe d “powe 8h provi des 25

i nformation on Q@Eéf&%ogép%?vgé?&E?ﬁiégﬁ?99ﬁeaxsteﬂeﬂekékiﬂgnégagbiBy whi ch

has the failure? Further, fata ure whi ch damages a p _
generating facipbh¥roseppSsy égsﬁeﬁY§ﬁ@napr¥bée§flBbﬁtﬂall@@uiﬁﬂéhted to

shorten the repairing period and mnimzes the operating tinme of the
power generati nghiahi $upyl ks cprdesss hguidityr énformation of a
selected power generating facility to the diagnosing
15 system 1.

One of the power generating facilities is linked
to a power system through a power regulator which
requlates the voltage and power fluctuation of power
generated by a generator 10 and a transformer 15 which

20 regulates power from the power regulator 14 into a
voltage for the power system 16.

One of said power generating facilities consists

of a compressor 3 which compresses air, a compressor

inlet guide vane 11 which requlates the rate of an air

25 flow fed to the compressor 3, a fuel source requlating



Bel ow wi || be explained functions to materialize the above operations. FIG
2 shows the content of the general 10 supervision/diagnosis system 1 of
FIG 1. The general supervision/diagnosis system1l is equipped with an
error supervision/diagnosis function 24 which recei ves process supervision
information and operation instruction information fromthe control

equi pnent 2 15 and di agnoses the operating status of target power
generating facilities and failure | evel5 ~udges 25 which determ ne the |evel
of the failure according to information sent fromthe error
supervi si on/ di agnosi s function 24. 20 This enbodi nent transfers operating
status information fromrespective power generating facilities to the error
supervi si on/ di agnosi s function 24 by a comruni cati on nmeans. For easier
judgnment of fault levels (or failure levels), information on 25 operating
status and secul ar _characteristic changes . of - appar.at us_or

i nformation fro?ﬁarolb’eer tzoP"iug §glgé1gta3§%p(s)c\k}eer rgaé:ﬁae(r% iahp L’feailciﬁc?‘{lfce% are used

as the operatin ateys i nf t fr n1re§ﬂgﬁ§jv q$§[ gﬁggf 'ﬂg
facilities. Thegfgﬁ!urenﬁgvgpgﬁugggg 2§¢efbe |y%€#ﬁa_|§h |’r§%$e rror
supervi si on/ di aggegles 1HURGY QHP%-ﬁ&Q_ea' Y3t SRYUSSBIPRIS JO fRi T ures
according to the degrees of failures in the power generating facilities.

For exanpl e, thghdescileRulafeOtnkhifs otmhadidierls asiMBS-dihaife affel hree
failure 10 levels: Fatal fault, Non-fatal fault 1, and Non-fatal fault 2.

These wei ghts ageu@iceeiregudatdnggvhdviel 70 For @dT fakd ol eGrROWRS- required
for repairing or correction. Arepairing period and a repairing procedure
are assi gned toméadhgf,aial buenetradl tthich IS5 xedvamnde burmsdetamll serthe faul t

| evel judge 25 judges whether the failure is fatal or non-fatal. A failure
whi ch does not Exqmi tdesdagpuagoof fuepowegudatdngt iviad vey di2eranids thalged to
be non-fatal. 20 When the fault |evel judge 25 judges it as a non fatal
failure, the faBFe-Ma¥er fUB4ereauladday WSdvEerd 3t RAY & ICOMPressash- f at al
fault 1 or non-fatal_ fau 2. ai lure_which may cause de¥4ce damages when

i

| A f
| eft unrepaired®ty Fﬁ&&e&hﬁoc8@pﬁ8ﬁ§95talaPQuﬁF“fFaEGEShﬂﬁ “ure which may
i | . iLred is judged to b
nons Tt al 1§ aul ¢ CORBREREAPE" chRbbrtiPBagRRdg T hs PRE o AR HERAUEES | s
t to the f i i i t i t
orecasting 5 1 BoteFos ol SHE FopbiBtIon bAR TRR BN bul kS o

generating faci hehY bkeRhhBhiagNBbLe8rSENyyniEAMbRevERE! heh@Y ramidges 26
and 27. Wen the fault |evél judge 25 judges that the failure is a fatal

fault which reqekhaasst gapi egtpttl@rbletpewenrpener 8t and Gedierattes t he
fault |evel judge
superheated steam, a steam pipe 7 which transfers
15 superheated steam from the heat exchanging boiler 6 to
a steam turbine 8, and a rotary shaft 9 which
transfers a turning effort of the compressor 3, the
turbine 5, and the steam turbine 8 to the generator 10.
Further, this system comprises another power
20 generating facility 17 which is linked to the power
system 16 in the same power network, a non-utility
power generator or IPP facility 18 which is a
distributed power supply, a distributed power supply

system 19 which is a local network connecting a power

25 generating facility 18, a circuit breaker 20 which



25 sends the failure information to the optinum schedul i ng supporting
function 36. This enbodinent is constituted so that information may be
transferred fromthis opti mum scheduling supporting function 36 to 15 the
punpi ng-up power facility control function 45, the system stabilization
supporting function 46, the fuel base control function 47, and so on. The
status forecasting function 28 processes information as expl ai ned bel ow.
The information judged 20 to be non-fabal fault 1 is evaluated by the fault
| evel eval uating function 29 whether the failure may propagate into an
apparatus danmage. The fault |evel evaluating function 29 sends the
information to the recoverability evaluator 30. 25 Simlarly, the

i nformation judged to be non-fatal - 10 fault 2 is sent to the
recoverability evaluator 30. The recoverability evaluator 30 checks whet her

t he status can recove justnent af con Lue settings, that

i s by changing ESH?POPI éF§82¥ %g FOpgqgﬁ&aﬁ;ﬁaﬁyeephi B\ PSMfdtion is sent
h I f T 31 . nerd

tuni ng of cont r P SV B0, 3h Bhe BT 2lEttec Mene By BB R, o ¢

quantities. |f Ligig T@Bs@ﬁsEkbEQte%ﬁEQE”%Bh&%df%éﬁﬂﬁlﬁ.QHQbﬁewhlc

recoverability evaluator 10 30 to the fault propagation evaluating function

32. The fault pgepagabirancenakbat b&@nB!Bth'r@Eh 3 gemeraanstituted to
di splay i nformati on about occurrencé of a failure and forecasted result of

propagati op of phipetaliktiba/diagnesdst Bgsitemonmbi @het Gulhe bagpaiasi ng 15
supporting function 33, and to provide the operation nmanager with

i nformati on aboahothekupeweaugeaernepagr ifagipiageddr,es, dalstriVWeeda f at a
failure which requires stopping of a facility occurs in a power generating
facility, this powenbbdcakntycaB,i anddeat eny i évem thet heapedeergener ati ng
facility or stop the operation of the power generating facility. The
optlnun1schedulﬁﬁ@eééﬁgérFPﬁguﬂﬂﬁéFieﬁ éenﬁrgée§§€§ RRf 8rmati on as fol |l ows.

When the infornmation
telecommunication means in this embodiment can be

10 substituted by another communication means such as
Internet.

In the normal operation status of this system, the
general supervision/diagnosis system 1 usually
monitors process quantities sent from said control

15 equipment 2 and provides the operation manager with
daily management information required for operation,
information about remaining service lives of
expendables, etc.

When a failure occurs in this system, the general

20 supervision/diagnosis system 1 provides the operation
manager with the level of the failure and information
about possible causes of the failure. If the operation
manager requires, this system secures the power
quality of said power system 16 and provides

25 information on operations to protect the power



25 is judged to be fatal by the fault |evel judge 25, the - 11 automatic
pl ant stopping function 34 stops the power generating facility which has
the failure and automatically stops. In this case, the automatic plant
stopping function 34 can send process quantities to 5 the repairing
supporting function 35 and provide the operation nmanager with information
about failure causes, repairing procedures, etc. Wien a fatal failure which
requires stopping of a facility occurs7ims a power generating facility, this
enbodi ment can 10 imrediately informto the power generating facility or
stop the operation of the power generating facility. At al nost the sane
time, information to stop the power generating facility is sent fromsaid
automati c plant stopping function 34 to the optimum scheduling 15
supporting function 36. The optinun1schedu|ing supporting function 36

hecks, b h h I 37, wheth
Che other” power BBREFSLAAG EAGLTEEY %ﬁa@bﬂg%sigp AR Sont o ms the 20+
power generating fa%"ulxjtth whi. %h h%‘%ft hggl agfaecé'}r%"lltgczltéﬁ?'{a ehje Io dw(%)]%et he

faulty power generating adlllty over

ot her_pover  9eNGEALLAN;hACEhELY irhNBoBREEA kA CaYkia Liactisn 2 (in the

i dentical syste creases th nni ng -power generating

facility which qﬁ%rmartlbﬁvgequiréa t8 bhblies and %@Bra%:'ﬂﬁ%t St i@fq t he
sanme tinme, sends a "Change in"Total Fuel Amount" signal for the fuel base

23 to saidsfuel shgsaiaentitzek tna%ge@aﬂngﬂﬂume off @hel pasierone of said
power supplying facilities (power generating facilities) fails, it is

possi bl e to assyeaerheinyesdyipower whtippl yasf thee faidue&epower system
conprising a plurality of power generating facilities by selecting a
repairing period and#epovcwdiiebfoexphained JFuamchriomsr épaimatiey ipari 2w
peri ods and procedures 10 which are determ ned according to | evels of
fai |l ures and bythenfbeVvei ageratiepsérati on of at | east one of power

supplying facilities _except the faulty power supplyin cility. It is also
possi bl e to control Fifffe ﬁoﬁEPW§u§BFyFHQtP§€|PftF@§ 9% %FH Iot her power

st ribut B powsheebtreeopiaffefiis Heban drefaflss iizf%ggfaéﬁérﬁ}n
i denti cal SySteE%Pg%Y?F?8ﬁ§d%Q&é8£QE L ggeﬁagngé ggnégp K%B by, the other

power generating |nfo mat’| o e operating

status judge ('QrPBPGEuBQEGESQéﬁﬁaﬂébﬁgsiécEhh&¥lo§924“WﬁHchU§Q%%1WQ%ther
the load of the faulty power generating facility can be taken over by a

power gener ati ngrbaetski sipepvidtont befosysteoh MHanopbeatoad can be 25
taken over by a power generating facility in the other
instruction information from the control equipment 2

15 and diagnoses the operating status of target power
generating facilities and failure level judges 25
which determine the level of the failure according to
information sent from the error supervision/diagnosis
function 24.

20 This embodiment transfers operating status
information from respective power generating
facilities to the error supervision/diagnosis function
24 by a communication means. For easier judgment of

fault levels (oxr failure levels), information on

25 operating status and secular characteristic changes of



- 13 system the operation control function (in other systen) 40 increases
the | oad of a running power generating facility and at the sane tinme, sends
a "Change in Total Fuel Anpunt" signal for the fuel base 5 23 to said fuel
base control function 47. If the operating status judge (in other power
generating facility) 39 judges that the | oad cannot be taken over by any
power generating facility in the other system the information is sent to

t he operating 10 status judge (in otheg power generating facility) 41 which
j udges whether a power generating facility in the stop status can be
started imediately. If the power generating facility in the stop status
can be started imediately, the information is sent to the 15 operation
control function (other power generating facility) 42 and the power
generating facility in the stop status is started. Approxinmately at the

same tine, the "Change in Total Fuel ,Amount" signal for the fuel base 23 is
sent to said fuRPPREIBUEORAEr GPIPEMRELBR A¥OPOOPFIAREYSpOLfateh§ st us j udge

i th ti ilit 41.jud that, th i
(L1 ouner Pover gener stinsalachl Ly #Lbiches Logh Lhctedl oo p0uer
t toth i i | ] I .43 whi ch
Sem 10,0, CPeLELLRD #h sl LAOSRLERLL S pREE SBBLYLi4S v oh

14 distributedf99¥f£t§§%w(x%q§ﬁ%§£% ﬁ?!iﬁiéikiqéﬁkgaPeg@iééken over by a

di stributed power source taci I's sent to the operation
control functi ofy,f&i-sat i SNt EHROVRE éyp&ygugérviggoﬁpa&abhegigont rol 5

function 44 increases the |oad of the running distributed power source
facility or stafygceishoppiagddysvei brépdivevpei§RUECeof aalilnkks
Approxi mately at the same tine, the "Change in Total Fuel Anount” signal
for the fuel basec@Bdisgsentthe dagdeésiedfbaseldbesonhr ehef poekiron 47.

I nformati on generated by said operation control functions 38, 40, 42, and
44 are sent to generaytnenfacabitiesti dosuppomliey thecdeéserystion ofie
operation status judge (distributed power 15 supply) 43 judges that there
is no power geneR:fiBPPEENERE y2SFVEES cBReEe @%%r?gée?nﬁééﬂﬂFély, t he

i nf ti i t.toth i | _f i i_.Ng-
Station ¥5 andiereLt batrral TEREHE oINGE DA hot Bbl boes SHAREPHr FBRET50. As

| ai ned ab fail f_t.h ti facilities.
respectivel y gi VAR Zpwide i b R Aty b AH TSP L N B us
i nf ti f I facili i h tl
orasp the |evelTorLo8f Kha SERCCaI PG TAuNL 1 Fol (EeBUTLEMY 4B Bon, hactly
facility and itSorrectfon! 00aticai ity $edii®d BRI & I safidy Pl urality of

power generating facilities can be mariaged col |l ectively, concentrating
facilities and procedstacatacass igreenny edchirefegbaeat (fatst)Panticul arly,
this 15 advance.
In details, the fault level judge 25 judges
whether the failure is fatal or non-fatal. A failure
which does not require stopping of a power generating
system is judged to be non-fatal.
20 When the fault level judge 25 judges it as a non-
fatal failure, the fault level judge 26 judges whether
the failure is non-fatal fault 1 or non-fatal fault 2.
A failure which may cause device damages when left

unrepaired is judged to be non-fatal fault 1. A

25 failure which may cause no device damage when left



5 enbodinent is suitable for collectively controlling power generating
facilities which are renotely dispersed. Further, this enbodinent is

equi pped with neans for outputting preset information for each weighted 10
failure level. So a proper repairing action can be taken for a power
generating facility which has a failure. Therefore, for quick repairing, it
is preferential to send said repairing information to the section in charge
of the operation of the power 15 gener@ti-ng facility or the operation
supporting section and to dispatch service engineers to the facility.
Further, as the repairing period and procedure fit for the failure can be
obt ai ned just by selection, quick and exact maintenance services can be 20
done on the power supplying facility which has a failure. Referring FIG 3,
bel ow wi I | be explained the details of the error supervision/diagnosis

f ti 24 d ' A I ti f td d.35in.,25 FIG 2.
FI'G. 3 Shovs t SO EHRLEBRal So08CRoH 46 A S0P teth TR} g oF 3iiure

shows thE™F ) adr & 5P 2 rrofallure
33 and 35, The- eREarnatAg, PBAGER BB RS nEn-BREe, AR R i b o ' O

expl ai ned belom%hghgagigo§e§e§uggg ESngldiagnosis function-24 receives a
run conmand signal 48 fromthe control equipnent 2 and sends to the

physi cal nodel sinurater er®oainehtCediprised $etstdfedslMd¥EiA@Riers 51 to
elimnate a difference between the result of conputation and the 10 result

of actual ®perafunotidhe2phyhiical fordehsssMmihet gta®@scalfchat edwer

nor mal operati on process quantities which are expected when a facility is
operat ed by sai denanatongafidcilghgl £48mand foumptiti®nt BenteFulom tthed he
subtractor 52. 15 The process quantity neasurenent signal 49 sent fromthe
control equi pmefitudti seveht judgere26pandt 23n | og dat abase 56 which has a
function to correct_and update the_nornal/abnornal operation data by
results of daily op@h&?i&ﬁ@.féglthéeﬁﬁéréﬂﬁaﬁ 289 jnsusisasdads tdhends t he

i nformation of g%afurenent in thf Eurrent Qperation status to said
subtractor 52. TR&TEEBt tacRof253lsEARLTt KR1FBsEPEPAGCRi FLePRABE P& or mati on

to the swtch 5 T, ' E mg sends_th .?iff ence informatiaqn to 25 the
faul t dig%%osingé?u %Y?%%&é e? nggtﬁgcﬁgé gfighe %?uig RFgehoﬂﬁgﬁeor to
the parancter agsusbhgy {HECEAPPupd YAEOADE:Oh' L6T EHECGREINERN (he result
of conputation and the result of actual operation exceeds a preset limt
even in the norg@he@Reingi SEppbiting PUAPHIoRT36. This embodiment is
constituted so that information may be transferred
from this optimum scheduling supporting function 36 to
15 the pumping-up power facility control function 45, the
system stabilization supporting function 46, the fuel
base control function 47, and so on.
The status forecasting function 28 processes
information as explained below. The information judged
20 to be non-fatal fault 1 is evaluated by the fault
level evaluating function 29 whether the failure may
propagate into an apparatus damage. The fault level
evaluating function 29 sends the information to the

recoverability evaluator 30.

25 Similarly, the information judged to be non-fatal



5 the subtractor 52 exceeds a preset limt, the switch sends the signal to
the fault diagnosing function 55. The fault diagnosing function 55 conpares
the information fromsaid switch 53 by data (nornmal operation data and
abnornmal operation data) fromthe 10 operation | og database 56 and checks
whet her the operation is normal or abnormal. Wen assum ng there may be a
failure, the fault diagnosing function 55 outputs a Fault Detected signal
57. When the switch 53 switches to serd a signal from 15 said subtractot 52
to said paranmeter adjusting function 54, the function 54 outputs a signal
whi ch adjusts said tuning paranmeters 51 so that the difference between the
result of conputation by said sinmulator 50 and the nornal operation data
sent from 20 said operation | og database may be zero. An offline
identifying function is provided so that said paraneter adjustnent may be
carried out whi e,plang i [ rati for. _safety. .In IS way,
this enbodinentkgg%Pp%r¥gr%$bgu?§ gh%e?ggg?gﬁggﬁggfg &V§3§8§P§ é fficiently
and accurately. - Is B s r.ting fungti gns

perform as explainegﬁgefgaﬁvgﬁgglglg?aéggﬁggEggfgpl3$§#ﬁ¥%§§%§%&%7ﬁ§5%ting

function 59 locgtgsua Eanl by p_@eavéfemhspeagﬁugkmgﬁftegke@oﬁk%al val y@d

sends the 5 resulting information to the fauft cause di agnosing function 60

and to the funcgé@e_iﬁas;owéel Estbﬁgcﬁaﬁ?%?L &6ﬁtr6@p%nh%g.prﬁfe%rEs The
S

fault cause di agnosing function 60 sel ec e nost possible failure cause

informati og froposhebiapl théOihacinatsicnt abasenb8tvhthb ebassblli ea1lke
failure information fromthe operation | og database by | ocations and causes
for managenent adjustipatfunausendsspl Bhe nfunaemeiomwn3 blpedherhisincémote 62
for selecting the shortest 15 repairing procedure selects and outputs
information of PaRiRI 9 peotralreslvecgeeteingd apgathet hékeakhdre in a
very short tinme period fromthe replacenent part_inventory database 63
havi ng i nf or mat3G#SES ( Ha® | FoRHERE yaAnt Eplagenehf Parts 2ol RS Hepairing
20 procedure da{ﬁ%@%ﬁ%@%bgayéngeégpgfé$nghgrggggggggbiyg%y evaluator
10 30 to the fault propagation evaluating function 32.
The fault propagation evaluating function 32 is so
constituted to display information about occurrence of
a failure and forecasted result of propagation of the
failure, to send the information to the repairing
15 supporting function 33, and to provide the operation
manager with information about failure causes,
repairing procedures, etc.
When a fatal failure which requires stopping of a
facility occurs in a power generating facility, this
20 embodiment can immediately inform to the power
generating facility or stop the operation of the power
generating facility.
The optimum scheduling supporting function 36

processes information as follows. When the information

25 is judged to be fatal by the fault level judge 25, the



were actually carried out. This enables easy, accurate, and quick repairing
of a faulty power generating facility. Next will be explained the optinum
schedul i ng 25 supporting function 36 and the system stabilization - 19
supporting function 46, referring to FIG 4 QOperation information 66 from
the control equipnent 2, other facility operation information 67 sent from
ot her power generating facilities 17 and 18 5 in FIG 1 through information
transfer nmeans 21, and information coMhg-fromthe statistic nodel database
68 which sinulates the operation characteristics of the other power
generating facilities 17 and 18 are fed to the operation schedul e

cal cul ating function 69. 10 The operation schedul e cal cul ating function 69
cal cul ates the operation schedul es of the target power generating
facilities and sends the result to the optim zing function 71. The

optim zing functj 1N S L ugd.i . yungti a

adj usting funct%ggeygil#hghggglSgppﬁé%puﬁgbgg%%izthggﬁgghﬁé¥%ggm%%é

ent er ed informggﬁermhgf £82199091 LnaRh B URE! 1809 g RAladhe operat i on

manager sel ects by the optim zati on evaluating function selecting function

70 and sends 205tbemh@sehl 1yl BEOpERt i DA ©his USSEBNt dhé OatilEmadidshiaft
function 73. The adjusting function 73 feeds back a signal for

re-schedul i ng ostpppingl fuBdtibaaiuonanosthat prbeetesguiandfi taeer ald on by

t he operation schedul e cal culating function 69 nmay be opti mum The signal
25 which i5 evathet edphdrthagoptippumtcliygt ienetdbnaBbngnd pra@ideuntie on 72
is output to a display unit 74 which displays the result of arithnetic
operations. |n ohesawapn mhpagper wiitbnisnfhenetéovanbbetofkiiduzed. Next will
be expl ained the status forecasting 5 function 28. The run command si gnal
48 fromthe contprBFe8qurpRBATiRg| BreERAUrEsSa €66t r oheysachahdlel 75 which

contains an installation Logic of ,.the contrql equipnent 2.
failure which requires stopping of a facility occurs

in a power generating facility, this embodiment can
10 immediately inform to the power generating facility or
stop the operation of the power generating facility.

At almost the same time, information to stop the
power generating facility is sent from said automatic
plant stopping function 34 to the optimum scheduling

15 supporting function 36.

The optimum scheduling supporting function 36
checks, by the operating status judge (in the
identical system) 37, whether the other power
generating facility in the system which contains the

20 power generating facility which has stopped can take
over the load of the faulty power generating facility.
If the load can be taken over by the other power
generating facility, the operation control function
(in the identical system) 38 increases the load of a

25 running power generating facility which does not have



The control system nodel 75 contains a set of 10 tuning paranmeters 76 to
elimnate a difference between the result of conputation and the result of
measur enent of actual control operation ends. The control system nodel 75
calcul ates a control operation end instruction signal which is expected
when the 15 facility is operated according to the operation instruction
signal 48 and sends the result to the physical nodel base dynam c
characteristics sinulator 77. The phydixal nodel base dynamc
characteristics 20 simulator 77 calculates the process status quantity from
the control signal and outputs the result to the subtractor 78. The process
quantity neasurenent signal 49 sent fromthe control equipnent 2 is sent to
the subtractor 25 78 through the operation | og database 56. The - 21
resulting difference information is sent to the evaluating function 79. The
eval uating functi n.ig senda a smﬁtchigglsi%@al to _the %mﬁtch 81 and a
signal to nodif¥y g?% RF €520 nePRF O ANALE LY o Lo SREr RN T4l & o0l2

ti d | at unGt.i Q. t
Ul ating funci heRgePShRBEEL FEOK AhbRHcl RERAR 20r THE BRATRLEL
that th bt 7 t hi.S..Si P Sef t itch 81
b fod back nery ko Bapl BULD PasdbonLBBahseiBl 13, | Mndd SYELER

signal sent fropibe eyal &ﬁtégﬂdfﬁ@ﬁéEOBuEBl?’%g? @a&ﬂ&e&@soggghggj ﬁgt et

offline identifying function is provided So sai d parane

rrﬁ_y be cargied geheibitiggt hecibiples £5inst iB 98epakbeP1EOLoSALBYe I N
Lhis Wy, the steady power supply of the whole power system
comprising a plurality of power generating facilities
by selecting a repairing period and procedure for the
failure from repairing period periods and procedures
10 which are determined according to levels of failures
and by controlling the operation of at least one of
power supplying facilities except the faulty power
supplying facility. It is also possible to control the
power supplying facilities in the other power system,
15 the power supplying facility in the stop status, or
the distributed power source facilities.
If the operating status judge (in identical
system) 37 judges that the load cannot be taken over
by the other power generating facility, the
20 information is sent to the operating status judge (in
other power generating facility) 39 which judges
whether the load of the faulty power generating
facility can be taken over by a power generating

facility in the other system. When the load can be

25 taken over by a power generating facility in the other



this enbodi ment can forecast the status efficiently and accurately. Bel ow
w Il be explained a nethod of operating a plant to which the present
invention is applied, 20 referring to FIG 6. Infornmation froma power
generation control panel 83 which controls and nonitors the operating
status of a power generation plant is coded and transmtted to the general
control center 85 which contains functions 25 explained in FIG 1 to FIG 5
t hrough a conmuni cati on - 22 linee9D3which is a comruni cati on nmeans. The
coded information can protect the power generation control equipnment 83 and
t he general control center 85 fromviolating interference fromthe outside.
5 The communication line 90 has a firewall function 89 and 91 to protect

t he system agai nst violating accesses on each end of the line. The coded
information can protect the power generation control equipnent 83 and the

I trol t f | at f f th tsid
Purther, the. Sea%%ﬁfe%éﬁ?%%?ga%&%‘n%g%i‘r%a}nrﬁ REEIREE (98 PP STommuni cat | on
whi ch t t d d ficat dat a 94,
fint abase of per FYPRERTS D, SnePRRTES. thel 1RANR AN 50 %‘iég'n%‘é‘» et aa 65 h
dat abase of aux t a a_da a f fa 97 f or

ng%h?EXtRﬂQ %agﬁﬁg Qﬂd afataRage af GRITO Jaf

desi gni ng and UFacturPng sections so that the engineérs 1n * fe gener al

control center 8ghOgRYeS gﬁr%oEQ? gaka. ug%he%f@g@QSgpggﬁg%ngw%qfﬁ%égﬂluse

20 appar at us dramnng and speci |cat|on ata 94, “perf e cycle

eval uationsdi agngsts datia $Relav¥kkl abwtReit Fudataodbayand common data 97
for designing and manufacturing sections through the general control center

85. This provides anfextel bgetra23 nigaeitatils Maidiee NAMC SUMBIAGRIRIY Servi ce.
- 23 (Operators and mai ntenance engi neers 88 of the power generation plant
84, the general genaratlingeficreil86y)ad@ tihdgeer that s$hepl8édweianmorahages
r epl acenent
taken over by any power generating facility in the
other system, the information is sent to the operating
10 status judge (in other power generating facility) 41
which judges whether a power generating facility in
the stop status can be started immediately. If the
power generating facility in the stop status can be
started immediately, the information is sent to the
15 operation control function (other power generating
facility) 42 and the power generating facility in the
stop status is started. Approximately at the same time,
the "Change in Total Fuel Amount" signal for the fuel
base 23 is sent to said fuel base control function 47
20 If the operating status judge (in other power
generating facility) 41 judges that there is no power
generating facility which can be started immediately,
the information is sent to the operation status judge

(decentralized power supply) 43 which judges whether

25 the load can be taken over by a running or stopping



parts are interconnected directly communication lines 5 92. This provides
an excellent facility nmai ntenance/ nanagenent service. For exanple, when the
power generation plant 84 has a failure, the power generation control panel
83 or the operator or mai ntenance engi neer 88 of the 10 plant 84 sends
information to the general control center 85. The general control center 85
sends plant recovery information obtained by functions in FIG 1 to FIG 5
to said power generation control panel1433, to said 15 operators and

mai nt enance engi neers 88, and to repairing instructors 87 who are

di spat ched upon request from said general control center 85. Said
information is also sent to the service shop 86. In this way, this

enbodi ment can nonitor a 20 plurality of renote power generation facilities
and provide information for operators to control the operating status of

the faciliti i.f the facility h i bi.Li, f i | A th wh

L N R T T
f th i1t 1h i - i d th

(ecovery OF LR ik IS o8RYEL Kupon, BupEiBELESR, METAJAEC e e

Thi s_embodi ment 45 gLy i 611 EtLuge 1 05 £nBOYELLSURBRY DALt SURERTRL Si NG a

plurality of power generating faci I'es to a power system and
di stribut ed pogfgﬁgeyiﬁeté@%bwéfe§u§ﬁ§9)aunonm@ IdhdyaPOYR cOREBHRL OF ,

| PP, and f uel
5 function 44 increases the load of the running
distributed power source facility or starts a stopping
distributed power source facility. Approximately at
the same time, the "Change in Total Fuel Amount"
signal for the fuel base 23 is sent to said fuel base

10 control function 47.

Information generated by said operation control
functions 38, 40, 42, and 44 are sent to said system
stabilization supporting function 46.

If the operation status judge (distributed power

15 supply) 43 judges that there is no power generating
facility which can be started immediately, the
information is sent to the operation control function
(pumping-up power station) 45 and the load is taken by
a pumping-up power generation.

20 As explained above, as failures of the power
generating facilities are respectively given stepwise
weights according to the operating status information
of each power generating facility in the system, we

can exactly grasp the level of a failure which

25 occurred in one power generating facility and its



The present invention can provide an operation control systemand a

mai nt ai ni ng and managi ng net hod 10 for power generating facilities fit for
mai nt enance/ managenent services of a power network group consisting of a
plurality of power supplying facilities. - 25 WHAT IS CLAIMED IS: 1. An
operation control systemfor controlling a plurality of power generating
facilities, conprising neans for gradually weighting the levels of 5
failures of said power generating facilgties according to operating status
i nformati on of each of said power generating facilities and neans for
outputting preset information corresponding to each weighted failure |evel.
10 2. An operation control systemfor collectively controlling a plurality
of power generating facilities which are dispersed renotely or for
supporting to control said distributed power generating facilities,

conprising 15 ans for transferring inforpation operatin tus and
secul ar charact ?FgFFB Chéﬂ&%@ ?r%pp%Pﬁf%El??%n?g dggﬁﬁﬁi anB ating
facilities or information f fomop § ors of ﬁ gcted ﬁg r generating

g

facilities, nea%%w?ﬁrgﬁp%ﬁg %Pﬂg &Fégﬁog Fnf'8PREE on 20 transferred
by said tra”Sfeéé;fgcffggthnﬁﬁﬂﬁe£gka it hghteLRY, g EeXﬁd 9@ %ea%"“re of a

power generating taci ure accor &Pt i on
sent from said prECggiffency of management jobs. Partlcularly, this
5 embodiment is suitable for collectively controlling
power generating facilities which are remotely
dispersed.
Further, this embodiment is equipped with means
for outputting preset information for each weighted
10 failure level. So a proper repairing action can be
taken for a power generating facility which has a
failure. Therefore, for quick repairing, it is
preferential to send said repairing information to the
section in charge of the operation of the power
15 generating facility or the operation supporting
section and to dispatch service engineers to the
facility. Further, as the repairing period and
procedure fit for the failure can be obtained just by
selection, quick and exact maintenance services can be
20 done on the power supplying facility which has a
failure.
Referring FIG. 3, below will be explained the
details of the error supervision/diagnosis function 24
and said repairing supporting functions 33 and 35 in

25 FIG. 2. FIG. 3 shows the functional block diagram of



and di agnosi ng neans, and 25 neans for selecting related repairing

i nformation - 26 fromrepairing information prepared for each of said
failure weights and transmtting thereof to the rel ated operation section
and the operation supporting section of said power plant. 5 3. An operation
control systemin accordance with Caim2, further conprising neans for
transmtting said repairing information to a |ocation which requires
repairing or to a repairing personnel Mhen said power generating facility
has a failure to be 10 repaired. 4. An operation control systemfor power
generating facilities conprising a control facility which maintains and
controls a plurality of power supplying facilities, wherein said control
facility 15 selects fromrepairing period periods and procedures required
to repair failures which occur in said plurality of power supplying

faciliti d  f int . f . | yi,
faci11ti 65 whi cRARIVETFaF| GPBETV35 187/ A1ABPASA Sof "RRIER A'ng Ehd Hidhagi ng
a plurality of poust SHAPLKLAGLLIGL! (Ll MlCh s Ul yohoner 1o arbilrary
power systens, COmnpriSinAg stepg o] seﬁectlng sone "possi bl e causes for a

failure which 25 ocgggrggfbgigﬁggg@ggig%gﬂﬁ% <4 PMEBISIYNR I g - 27

facilities in the order st possi ty to |l owest possibility and

. information of g-.pREpREERAN¥RISRnEBY LEXLEND PhePEpPPapate if the failure is
| eft unpaired, and presenting the selected iteminformation. 5 10 15 20 25
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Wb} xsni d_Z] ca] eahmahdakcghaa] ¢a] capmatnea] eahtabtakqalipakat] eahad] cal cal ca]
cal ca]ca]ca] ca]ca]ca]ca]calcalca]jc<al<t 8 U}
sends to the physical model simulator 50 which
contains a set of tuning parameters 51 to eliminate a
difference between the result of computation and the

10 result of actual operation.

The physical model simulator 50 calculates normal-
operation process quantities which are expected when a
facility is operated by said run command signal 48 and
outputs the result to the subtractor 52.

15 The process quantity measurement signal 49 sent
from the control equipment 2 is sent to the operation
log database 56 which has a function to correct and
update the normal/abnormal operation data by results
of daily operations.

20 The operation log database 56 sends the
information of measurement in the current operation
status to said subtractor 52. The subtractor 52 sends
the resulting difference information to the switch 53.

The switch 53 sends the difference information to

25 the fault diagnosing function 55 while the operation
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10 operation log database 56 and checks whether the
operation is normal or abnormal. When assuming there
may be a failure, the fault diagnosing function 55
outputs a Fault Detected signal 57.

When the switch 53 switches to send a signal from

15 said subtractot 52 to said parameter adjusting
function 54, the function 54 outputs a signal which
adjusts said tuning parameters 51 so that the
difference between the result of computation by said
simulator 50 and the normal operation data sent from

20 said operation log database may be zero. An offline
identifying function is provided so that said
parameter adjustment may be carried out while the
plant is not in operation for safety. 1In this way,
this embodiment can perform fault supervision and

25 diagnosis efficiently and accurately.
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The repairing supporting functions 33 and 35
perform as explained below. When a plant has a failure,
the fault locating function 59 locates a faulty part
from the Fault Detected signal 57 and sends the

5 resulting information to the fault cause diagnosing
function 60 and to the function 62 for selecting the
shortest repairing procedure.

The fault cause diagnosing function 60 selects the
most possible failure cause information from the fault

10 factors database 58 which classifies the failure
information from the operation log database by
locations and causes for management and outputs cause
display information 61.

The function 62 for selecting the shortest

15 repairing procedure selects and outputs information of
parts and procedures required to repair the failure in
a very short time period from the replacement part
inventory database 63 having information of the
inventory of replacement parts and the repairing

20 procedure database 64 having repairing procedures that
were actually carried out. This enables easy, accurate,
and quick repairing of a faulty power generating
facility.

Next will be explained the optimum scheduling

25 supporting function 36 and the system stabilization
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supporting function 46, referring to FIG. 4
Operation information 66 from the control
equipment 2, other facility operation information 67
sent from other power generating facilities 17 and 18
5 in FIG. 1 through information transfer means 21, and
information coming from the statistic model database
68 which simulates the operation characteristics of
the other power generating facilities 17 and 18 are
fed to the operation schedule calculating function 69.
10 The operation schedule calculating function 69
calculates the operation schedules of the target power
generating facilities and sends the result to the
optimizing function 71.
The optimizing function 71 includes an evaluating
15 function 72 and an adjusting function 73. The
evaluating function 72 checks whether the entered
information satisfies conditions by functions that the
operation manager selects by the optimization
evaluating function selecting function 70 and sends
20 the result (information of judgment) to the adjusting
function 73. The adjusting function 73 feeds back a
signal for re-scheduling or partial modification so
that the result of operation by the operation schedule
calculating function 69 may be optimum. The signal

25 which is evaluated to be optimum by the evaluating
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function 72 is output to a display unit 74 which
displays the result of arithmetic operations. 1In this
way, the operation schedule can be optimized.
Next will be explained the status forecasting
5 function 28. The run command signal 48 from the
control equipment 2 is sent to a control system model
75 which contains an installation logic of the control
equipment 2.
The control system model 75 contains a set of
10 tuning parameters 76 to eliminate a difference between
the result of computation and the result of
measurement of actual control operation ends. The
control system model 75 calculates a control operation
end instruction signal which is expected when the
15 facility is operated according to the operation
instruction signal 48 and sends the result to the
physical model base dynamic characteristics simulator
77.
The physical model base dynamic characteristics
20 simulator 77 calculates the process status quantity
from the control signal and outputs the result to the
subtractor 78.
The process quantity measurement signal 49 sent

from the control equipment 2 is sent to the subtractor

25 78 through the operation log database 56. The
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evaluating function 79.

The evaluating function 79 sends a switching

signal to the switch 81 and a signal to modify preset
5 control values for control of said control operation
ends to the parameter regqulating function 80.

The parameter regulating function 80 outputs a
signal to adjust tuning parameters 76 so that the
subtractor 78 outputs 0. This signal is fed to the

10 switch 81 and fed back as a signal for tuning the
control setting by a switching signal sent from the
evaluating function 79 when a failure occurs. An
offline identifying function is provided so that said
parameter adjustment may be carried out while the

15 plant is not in operation for safety. In this way,
this embodiment can forecast the status efficiently
and accurately.

Below will be explained a method of operating a
plant to which the present invention is applied,

20 referring to FIG. 6.

Information from a power generation control panel
83 which controls and monitors the operating status of
a power generation plant is coded and transmitted to
the general control center 85 which contains functions

25 explained in FIG. 1 to FIG. 5 through a communication
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information can protect the power generation control
equipment 83 and the general control center 85 from
violating interference from the outside.

5 The communication line 90 has a firewall function
89 and 91 to protect the system against violating
accesses on each end of the line. The coded
information can protect the power generation control
equipment 83 and the general control center 85 from

10 violating interference from the outside.

Further, the general control center 85 has an

intranet 93 for communication which connects a
database of apparatus drawing and specification data
94, a database of performance and life cycle

15 evaluation diagnosis data 95, a database of auxiliary
parts data, and a database of common data 97 for
designing and manufacturing sections so that the
engineers in the general control center 85 may share
the data. In other words, the engineers can use

20 apparatus drawing and specification data 94,
performance and life cycle evaluation diagnosis data
95, auxiliary parts data 96, and common data 97 for
designing and manufacturing sections through the

general control center 85. This provides an excellent

25 facility maintenance/management service.
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Operators and maintenance engineers 88 of the
power generation plant 84, the general control center
85, and the service shop 86 which manages replacement
parts are interconnected directly communication lines

5 92. This provides an excellent facility
maintenance/management service.

For example, when the power generation plant 84
has a failure, the power generation control panel 83
or the operator or maintenance engineer 88 of the

10 plant 84 sends information to the general control
center 85.

The general control center 85 sends plant recovery
information obtained by functions in FIG. 1 to FIG. 5
to said power generation control panel 83, to said

15 operators and maintenance engineers 88, and to
repairing instructors 87 who are dispatched upon
request from said general control center 85. Said
information is also sent to the service shop 86.

In this way, this embodiment can monitor a

20 plurality of remote power generation facilities and
provide information for operators to control the
operating status of the facilities if the facility has
a possibility of failure. Further when one of the
facilities fails, this embodiment can immediately

25 support recovery of the facility. The security
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function when added to the communication means can
prevent external interference by third parties.
This embodiment is very effective for a power
supplying system comprising a plurality of power
5 generating facilities linked to a power system and
distributed power source facilities such as non-
utility power generator, IPP, and fuel cells.
The present invention can provide an operation
control system and a maintaining and managing method
10 for power generating facilities fit for
maintenance/management services of a power network
group consisting of a plurality of power supplying

facilities.
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1. An operation control system for controlling a
plurality of power generating facilities, comprising

means for gradually weighting the levels of

5 failures of said power generating facilities according

to operating status information of each of said power
generating facilities and

means for outputting preset information
corresponding to each weighted failure level.

10 2. An operation control system for collectively
controlling a plurality of power generating facilities
which are dispersed remotely or for supporting to
control said distributed power generating facilities,
comprising

15 means for transferring information on operating
status and secular characteristic changes of apparatus
from said power generating facilities or information
from operators of selected power generating facilities,

means for processing and diagnosing information

20 transferred by said transferring means,

means for weighting the level of a failure of a
power generating facility which has a failure
according to the information sent from said processing
and diagnosing means, and

25 means for selecting related repairing information
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from repairing information prepared for each of said
failure weights and transmitting thereof to the
related operation section and the operation supporting
section of said power plant.

5 3. An operation control system in accordance with
Claim 2, further comprising means for transmitting
said repairing information to a location which
requires repairing or to a repairing personnel when
said power generating facility has a failure to be

10 repaired.

4. An operation control system for power
generating facilities comprising a control facility
which maintains and controls a plurality of power
supplying facilities, wherein said control facility

15 selects from repairing period periods and procedures
required to repair failures which occur in said
plurality of power supplying facilities and performs
maintenance and management of power supplying
facilities which have failures.

20 5 A method of maintaining and managing a
plurality of power supplying facilities which supply
power to arbitrary power systems, comprising the steps

of

selecting some possible causes for a failure which

25 occurred in at least one of said power supplying
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which may extend or propagate if the failure is left
unpaired, and

presenting the selected item information.
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