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BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to an electric power
facility operation remote supporting method and an
10 electric power facility operation remote supporting
system.
Prior Art
A method of supporting operation of a facility is
disclosed, for example, in Japanese Patent Application
15 Laid-Open No0.2001-249716. Further, there is disclosed
Japanese Patent Application Laid-Open No.2002-6938
(published on January 11, 2002) which is a prior patent
application No. 2000-249716 relating to the present
invention. These relate to the technology in which a
20 level of abnormality in an electric power generating
facility to be supported is judged, and then delivery of
operation supporting information or a direct restoring
corrective action is made based on the- judged level.
However, both of the conventional technologies
2h described above do not take any concrete items of
monitoring information nor any diagnostic logic and

control <changing means necessary for applying the



20 |l evel of abnormality in an electric power generating facility to be
supported is judged, and then delivery of operation supporting information
or a direct restoring corrective action is nade based on the~judged |evel.
However, both of the conventional technol ogies 25 descri bed above do not
take any concrete itens of nonitoring ig{ornation nor any di agnostic | ogic
and control changi ng neans necessary for® applying the 2 technology to an
el ectric power facility into consideration. In order to renotely nonitor

and di agnos ri c,_power. generat | aci |1 itelS.necessa o]
grasp a sigﬁegﬁng%gﬁgnengﬁ ca Singei%%ﬁgiérmﬂgéﬁé&FHM%éé}?lff isiéféo
necessary t unschedul ed stopping of the facility operation which
will be caugggég%gggFggﬁéign of the abnornmal phenonenon is left as it is.

In addition the abgueo yhen the ylaEhRAyl choH AN NGl 19Lioleci Mty

operation is nmade, the outage tine shoufd be shortened by pertorm ng the

di agnosi s i818cehREt gduBr agdnBradyaignarddiel Pef MeRent i § OfREssweyactd on
plan in a short tine. In regard to a nonitoring and di agnosi ng system and
15 a nmetjhodgphsppenat isignt he 5y YsnoMdmin areawsingbl £nf osbherhel ftyg
services to support operation of a plurality of electric power supply
facilities,Fartkehpol Dgy is rad@o r exbceblsartyechinol pggventef trstheduled
particularly to an electric power supply system conposed of a group of 20
el ectric poseoppingr &ifi nohd afabiflicy cparadticn twhibehewddflr ike poamsedyst em
and a group of distributed electric source facilities such as an

i ndependentwee¢rcthecsponepfgbher abnagmahcphengmenan| pp laftuas &kl isand so

on. 25 SUMVARY OF THE | N~I ENTTON
In addition the above, when the unscheduled stopping of

10 the facility operation is made, the outage time should be
shortened by performing the diagnosis in a short time and
producing the permanent corrective action plan in a short
time.

In regard to a monitoring and diagnosing system and

15 a method of operating the system which are suitable for
performing services to support operation of a plurality
of electric power supply facilities, a technology is
required. The technology is effective particularly to an
electric power supply system composed of a group of

20 electric power generating facilities connected to an
electric power system and a group of distributed electric
source facilities such as an independent electric power

generating facility, an IPP, a fuel cell and so on.

25 SUMMARY OF THE INVENTION
An object of the present invention is to provide an

electric power facility operation remote supporting



An object of the present invention is to provide an electric power facility
operation renote supporting 3 nethod andan electric power facility
operation renotesupportingsystem which can offer optim zed operatingsupport
ina short tinme when an abnormality or a sign ofabnormalityoccurs in the

el ectric power generatingfacility. An elgctric power facility operation

r enot esupportingnmet hod i n accordance w h the presentinvention is
characterized by an electric power facilityoperationrenote supporting

t hod f |yl t.i t] f lectri
goner at i ngrBENIGe y S0 A Re st PRFRG (HF Srdge pperdeiBh remote
tti j I i t i t ki nd
o “abnor o TGP R it o PAE, *Bafsclr 80F o AR oD LRy BBl e N
generating {agidid VidSRr eflr! NASRI Wil hiO86R0 £ L PEPOBY B9 din of
t heabnor mal | orrective-action data; judgling anabnornalityor a sign of

abnor mal i t Yaipodhiel SLPCIELERPURT 1GENERA! | I RTE L hdiRsed fhdialpst one

of operatingstate information of the electric power20generatingfacility and
i nf or mat5i onf ek 1i¥e; varyi ngcharacteristics of electric power facility
conponent s; and settinga servicing node based on information judgi ngan
abnormal ity or amignedfectlyier mapbivgrandfadelity operation remote
preset abnornal i tycorrective-action data correspondi ng to25abnornmalityor
abnormal siguppattaimnd metchodesetiner vaaiagieodss ceritdéspohbeng pieddret
abnornmal itycorrective-action data when the abnormality or the sign 4 of
abnor mal i t yimeenkon nisheharacterdzedwdy grmeederhyicapomery . fRRIERY
DESCRI PTION OF DRAWNGS 5 FIG 1 is a block diagram show ng the

const ruct i APHFaEHPRTHoEERRRe of SHARPEFEERFI ¢ pdf acifian y dJfrMatieloh

r
renot e supportiqg:nethod in accordance with the present invention.,
10 " supporting operation of an electric power generating

facility, the method comprising the steps of presetting
abnormality corrective-action data corresponding to a
plural kinds of abnormality or abnormal sign data in
regard to the electric power generating facility;
15 presetting servicing modes corresponding to the
abnormality corrective-action data; judging an
abnormality or a sign of abnormality of the electric
power denerating facility based on at least one of
operating state information of +the <electric power
20 generating facility and information on time-varying
characteristics of electric power facility components;
and setting a servicing mode based on information judging
an abnormality or a sign of abnormality and the preset
abnormality corrective-action data corresponding to
25 abnormality or abnormal sign data and the preset
servicing modes corresponding to the abnormality

corrective-action data when the abnormality or the sign



FIG 2 is a chart showing the algorismof an 10 enbodi nrent of an
abnormality nonitoring / diagnosing function to which the present invention
is applied. FIG 3 is a chart showing the algorismof an enbodi nent of an
abnormal ity corrective action task to which the present invention is
applied. 15 FIG 4 is a view show ng an enbodi nent of a conbustion
nmonitoring i nage plane to which the preéent invention is applied. FIG 5 is
a matri x showi ng the al gorismof an enbodi ment of a slight trouble judging

unit to Mhhéabt e 20 Hp%§ent i nvent. on hs applied. FIG 6 is a matrix
showi ng an SRR G YanCGF bt i S oF PRodit¥§A gt CoROVET sEENGER bbLd
diagnosingéégg%fféynatic starting to which the present invention is
applied. 2 is a diagram show ng the al gorismof an enbodi nent of a

control set value tuning supporting function and a restoring supporting
function to which the 5 present invention is applied. DESCRI PTION COF THE

PREFERRED BB M &R 1 £o0 o8 "B wPfcan el ectric power facility 5

operation renote supporting in accordance with the present invention
conprisgs a neanspf®/ {raesi thidkk i ALQgFEMI SRoLNSP&IHY | BGn St ALESiGHd

ti me-varying characteristics of conponents fromthé electric power

generating d@cahi empddinehal |l &t eletvrabi ppwelr facility operation
remote supporting method in accordance with the present
invention.

FIG. 2 1is a chart showing the algorism of an

10 embodiment of an abnormality monitoring / diagnosing
function to which the present invention is applied.

FIG. 3 1is a chart showing the algorism of an
embodiment of an abnormality corrective action task to
which the present invention is applied.

15 FIG. 4 1is a view showing an embodiment of a
combustion monitoring image plane to which the present
invention is applied.

FIG. 5 is a matrix showing the algorism of an
embodiment of a slight trouble judging unit to which the

20 present invention is applied.

FIG. 6 1is a matrix showing an embodiment of an
algorism of modifying control set values, diagnosing and
automatic starting to which the present invention is
applied.

25 FIG. 7 1is a diagram showing the algorism of an
embodiment of a control set value tuning supporting

function and a restoring supporting function to which the



10 distributed places or information directly transmtted from an operator
of the supported electric power generating facility to the systenm a neans
for processing and di agnosing the infornmation obtained by the neans for
transmtting information; a neans for stepw se weighting 15 a degree of an
abnormality when it is judged fromthe kgfornation obt ai ned by the neans
for processing and di agnosing the inforration that the abnormality occurs
inthe facility; a nmeans for automatically or according to construction of

an operatorgg%séﬂg_Rpggﬂgﬁoﬁyigsggégégaagnosing abnormality

corrective- roninrormatironp for each of the weights (for
exanpl e, locating occurrence of an abnormality or a sign of abnormality,
estimating of a damaged portion and a status, verifying the adequacy of

control setpagbHeprIBRCOFSPEY PREFERAED2BMAESIAERAY and a stock status of
t he necessary parts, and so on); and a neans for transmtting the obtained

information to a gRCticxbddinidf g€off Qperaéiovtaid t @over 6 8611 LAYI N
charge of supporting operation of the electric power generating facility.
Furt her ,5 t hepephodonentrenfotan edweportcimppweinf aackbtranper atwiih r eohée
supporting systemin accordance with the present invention conprises a
means for spresenhg anpentabnt ycompriasedsdatesmednsaufes i braesweodimg or der
of probability among a know edge group consisting of pre-accunul ated
failure causBSormathene| eenri copevatingneratahgsfacandty témervanging
corrective 10 action_ and the contents of progressing or_consequent
phenonena WABArf@REepietaff aDhordamPanents | Srodht thGedelaabrier PAWeFi ng
information on the, selected _itens; a,plurality of anti-infiltration and

i nt er f er enc@EBEREEIABas S Hednies n AnebattAf caffon i n@lpeddddy tef1s5
oL oot 11§y PONSLLLOLLLLY SPeLal on f Qlite uleart hDg ByTior Aty oot i
encipheringeald the sigpalsedp 18 CAPEN SAHLOPLLANC 128 LFWPOdL LR )
generating facility to the system; a means for processing
and diagnosing the information obtained by the means for
transmitting information; a means for stepwise weighting
15 a degree of an abnormality when it is judged from the
information obtained by the means for processing and
diagnosing the information that the abnormality occurs in
the facility; a means for automatically or according to
construction of an operator of the present system
20 diagnosing abnormality corrective-action information
prepared for each of the weights (for example, locating
occurrence of an abnormality or a sign of abnormality,
estimating of a damaged portion and a status, verifying
the adequacy of control set values, necessary parts at
25 restoring and a stock status of the necessary parts, and
so on); and a means for transmitting the obtained

information to a section in charge of operation and to a



An enbodi ment of the present invention will be described below, referring
an exanple of a gas turbine electric power generating facility. FIG 1 is a
bl ock di agram showi ng the construction of an enbodi nent of a 25 gas turbine
el ectric power facility operation renote supporting systemto which the
present invention is applied. 7 A gas turbine electric power generating
facility 1 conprises an operation contr unit 2 for controlling operation
of the gas turbine electric power generating facility; and nmeasuring

o oper ty ceRearirs i (ilfYs B FORREHLInS 1958ka then 08 TS sakReRek
sensor 14, ?%d%&hggﬁ%rgﬂ§é€f?ﬂ%ﬁhﬁt ensor 15 and an el ectric power
tate or

generati ng ensor measuring various kinds of process val ues

(N the gas turbi ngyrtfed dalehs oBbodtndid CFTUNEAlbPOHPLL 3 phder

conpiling data and sending data; a data accunulating unit 4 toring and

accumul ati Ng;04898%520H 43 I FerBYP! Yu Bk tRg  5¢s €aha i AC GPdrdlanee unit
4 being contained in the data conpiling and comrunication unit 3; and a 15

communi cat i @A tHheCUHd Y Eﬂbbeﬁtaf%ﬁﬂéﬁ&mﬁﬂ | BomPLiSEECt Il C ROHRE ggBerating
facility side froma public communication line 6 of a data comruni cation
nmeans. | nfosedecaingf tde pparaling caf r otandifiafeand dfhe emasesi ndn
sensors is transnmtted to the data conpiling ZO and comruni cation unit 3,
and t hen tr descendéadf ramdeheodatrrad@idilliityy among omnuinewt edge ugiroup to a
moni toring and di agnosing side via the conmmuni cation security unit 5

t hr ough t hecpisistiadnmefi caiomqqumilgtes copiiieat i eausesur ity &Hhet 7; a
data receiving 25 unit 8 for receiving data; and a data accunulating unit 9
for storing®iREtEEEUNRPERT ngaR&reddady fRealiby a TRABFEATHE JCORE SCRa V&at a

accunul atin it 9 being contained in ,
T6 gc%gon ang ghe contents of progressing or consequent

phenomena when the present abnormal state is continued,
and for offering information on the selected items; a
plurality of anti-infiltration and interference-
countermeasure means in a communication line between the
15 electric power facility operation remote supporting
system and the electric power denerating facility
requiring corrective action; and a means for enciphering

all the signals in the communication line.

20 (Embodiment)

An embodiment of the present invention will be
described below, referring an example of a gas turbine
electric power generating facility. FIG. 1 1is a block
diagram showing the construction of an embodiment of a

25 gas turbine electric power facility operation remote
supporting system to which the present invention is

applied.



8 the data receiving unit 8 are arranged in the nonitoring and di agnosing
side (nonitor side) fromthe public comunication |line 6 of the data
comuni cati on neans. The above-described information of the operating
control unit 2 and the measuring sensors is transmtted to the nonitoring
and di agnosi ng side through the public conmmunication [ine 6 is transmtted
to the data receiving unit 8 through thel communi cation security unit 7, and
then input to an operating state nonitoring and 10 di agnosi ng function 10
fromthe data receiving unit. 8. F@re an exag%Ie of the, con entf.of Ehe
conmuni cati on i nfBr 985 o IR TC bELAEEEFF nBEYEFhITIRTGHHEAT 0ROt e
operation c I, it | g, nt4 ol erat.i 1 nal
signal, an gp@@?%ﬁ§g15aﬁo&g$g%gﬁgﬁgt?@%%ggﬁpuﬁnggnﬁ%d1%1gngﬁ?kgg%?gbgltive

oper ati on spagkeand S9¢ OtpoThga SISl iyl OLTBLEPOCBANSA GRRCEYEERGE

inlet air property sensor o] stion alr property sen fuel
property sepgaiildy.a Sl ndsd ¥ei MPeE8hsOPs SEAS Yasl du B X NaNPEt 088

property sensor 20" 15 and an el'ecttic power genérating state sensor 16. The

conmmuni cat i gRopBLeyMldnb el Ween EBRAbGSERBAI @ald #y {¥eddot D2
arrangegﬁingthg ou?let side of the public connunigg??gﬁ f%ne 6 and t he

communi cat i @n fa@durgiigpertiy deds6RnySd an fukq ivdBle Sbperatidhespnbbrc 25
comuni cation line 6 is enciphered. Further, the comunication security
unit 5 and Lhe camerhaakitongsecprioperty tséndave 181 andesm r efjbttric

aut hori zati on 9 function to the system conmunication |line. The contents
of the noni poweng genenhtbaigrpsshgteusanisonr 106 bf folre measwningyvaeaows! | be
descri bed below, referring to FIG 2. FIG 2 shows the algorismof an
enbodi nent binds abnbBreEEsSy VABHESoANn§handag BYKbirRg function to which

the present invention is applied. As information, fromthe data receiving
unit 8 th FIG 1 fs ERrEAsnFPRRALIEBIt h&NFonFPBRPRLCEARACR aRdEi nd f ERELi on

10, the infg(rxrnrgtiigggi %a%iasgln%yes%n%nag pc{aQtCae;SSav Atl:Jg gcr:gtrxllgtulating unit
4 for storing and accumulating necessary data in a memory
medium, the data accumulating unit 4 being contained in
the data compiling and communication unit 3; and a

15 communication security wunit 5 are arranged in the
electric power generating facility side from a public
communication 1line 6 of a data communication means.
Information of the operating control unit 2 and the
measuring sensors 1is transmitted to the data compiling

20 and communication unit 3, and then transmitted from the
data compiling and communication unit 3 to a monitoring
and diagnosing side via the communication security unit 5
through the public communication line 6.

A communication security unit 7; a data receiving

25 unit 8 for receiving data; and a data accumulating unit 9
for storing and accumulating necessary data in a memory

medium, the data accumulating unit 9 being contained in



10 nonitoring image plane (page) 17 in the nonitoring and di agnosi ng
function 10, and accordingly the tine-varying dynam c characteristics of
the gas turbine electric power generating facility are nonitored. The
process value trend nonitoring i mge plane 17 may be di spl ayed as a 15 part
of a conbustion nonitoring inmge pl ane &ggge) 18 at the sane tinme. The

i nformati on di spl ayed on the conbustion nitoring i mge plane 18 and the
information fromthe data receiving unit 8 are processed by signal

rocessing ipn an abnornality detection function 19 to 20 | cul, at e,
devi ot on f EBR CREMNGERELGNG M Hy Bt BTE OF FRGeSupiortae RABLEPEIRY or a

dynam c trend .of .each proves val ue. \Wen the deviatipon or #Qe dynam c trend

of each pro®88 VQH&@“@%&QQdSSd reé§PQA%Q£ﬂuﬁ Sal (et OT ¢ ejuéﬁgg}?hat an
b lit i.gn.of ab | i 25 . h

bnor mal 1 1yoPenfndsliify ERBY B A HE SR Conflli SNl 8 L DpE ™

br'ocess val GEOVPERT HOAPED: RS RAG D e 17 (JBT THe Sperditon Siitne

el ect 1 c poyer sganerald NdaAthliy Aol bes Stoppsh  frESI atsl yepgeause

a serious danmage w occur 1n the hardware itself If the operating state
of the el echbhgtBeWRy JeNRf at HnEghasihygty slides | htodghit tie tpPEbSEEI OUS
troubl e judging unit "20 output a trigger signal to an abnormality
corrective aemnanitaskorllinend tilte tmednmiittieahalo ofhé h@atbnoesaliving
detection function 19 as a 10 trigger. Wen the serious trouble judging
unit 20 judgadtt h&ait theroseyrhi otbe daymagminiddt imocusectimétyudgment 7i,s shdft ed
to a first slight trouble judging unit 22. The first slight trouble judging
unit 22 exetbess timpdtol | W ngan nf opeweitdmgpr ogeate ng monitearingusnasg 15
| evel eval uation function 23 eval uates the possibility of occurrence of
damage 16 tHéagppgdnentyngépendifgfsam the fakgt KSCBLViBEVHRgtt Re
abnormality using the information fromthe first slight trouble juﬁggng

unit 22, and the E@é?uaté@ﬁrﬁ?ﬁ?ﬁﬁ#?n1i%ﬁtréﬂ§hit?8gtﬁﬁt§ reStori

communication information will be described. The
information of the operation control unit 2 means, for
example, a control operating terminal signal, an electric
15 power generation output demand signal, a protective
operation signal and so on. The sensor information means
a gas turbine inlet air property sensor 11, a combustion
air property sensor 12, a fuel property sensor 13, a fuel
valve operation sensor 14, an exhaust gas property sensor
20 15 and an electric power generating state sensor 16.

The communication information between the
communication security unit 5 arranged in the outlet side
of the public communication line 6 and the communication
security unit 7 arranged in the inlet side of the public

25 communication line 6 is enciphered. Further, the
communication security unit 5 and the communication

security unit 7 have an access right authorization



20 capability evaluation judging unit 25. Simlarly, information judged to
be "slight trouble level 2" in a second trouble judging unit 24 is
transmtted to the restoring capability evaluation judging unit 25. The
restoring capability evaluation judging unit 25 judges 25 whether or not
restoration of the state can be perforned by tuning the control set val ue.
I f possible, the information of the restoring capability eval uation 11
judging unit 25 is transmtted to a control set val ue tuning supporting

function 26fto %une %ontrol ?P rating variabl.es. .I.f inpossible, the
i nf or mat i on THRACERET £8; &Men §YEASELCOPMINACATIRN di®Cudging unit 25 is 5

transmtted to a §§gdi Wt%fn%rsmtc%toget?ﬁé ar}géggtgyfgéisagggl dﬁ_)ég]tnlrc}%. %2?26

hand, informati on fromthe Ccontro val Ué 'tunrn orti

10 1 econmendeloSaas: 8 SR T B2 a0 Ry Sromerrat 35 SeACniteE kaleE T

10 recomren unction a he 'sen

| nf or mati on eanahao {unGien 27 tFANSTht JREGE MRNON PRoL En! G541 ndf

di agnosi s, a reco nded operating mnet an | nfluence en the trouble is

left as 4t emboARfed® OFfi Sad ' %'B%GirhtaQQt?O Rofit&PIndS MHFsaRbghbeeng
function 29 to offer the information on fhe cause of “occurrencé of the

abnormal i tyfuhbeieperad | @hishppetié | peeiseher Mdvai: i€ 8 tdep e at hgn
managi ng person. As described above, abnornality corrective actions
correspondi ngfoematiour dirdny ohe aHatamaldddiesi my WMlitsi gndnofFEdnoLl madki ty
are set. That is, these functions correspond to a database storing the
abnor mal i t ytrensmdtited dct itdre deerni ey ires pondli djagnos heg pfunatioy a0,
abnormalities or signs of abnormality in regard to the electric power
gener ati ng tA€i | inforpatipe cignt dasplayedheombrRor BEPFESS cotalate | &8t i on
task 21 will be described below, referring to FIG 3. FIG 6 3 shows the

al gori sk of "MQR1EREAAGeHI2GE RdagSnorPRg¢tyl7 in the monitoring and

diagnosing function 10, and accordingly the time-varying
dynamic characteristics of the gas turbine electric power
generating facility are monitored. The process value
trend monitoring image plane 17 may be displayed as a

15 part of a combustion monitoring image plane (page) 18 at
the same time. The information displayed on the
combustion monitoring image plane 18 and the information
from the data receiving unit 8 are processed by signal
processing in an abnormality detection function 19 to

20 calculate a deviation from the normal operating state of
the supported facility 1 or a dynamic trend of each
proves value. When the deviation or the dynamic trend of
each proves value exceeds a preset threshold value, it is
judged that an abnormality or a sign of abnormality

25 occurs, and then a level of the abnormality is judged by
the following method.

When a serious trouble judging unit 20 judges based



12 corrective action task to which the present invention is applied. A
di agnosing and restoring task 30 is started by a trigger signal fromthe
serious trouble judging unit 20 in FIG 2, and transmts a trigger signal
and the abovedescribed information fromthe data receiving unit 8 to a
facility restoring task 31, a nalfunctio% reproduci ng task 32 and a

per manent corrective action task 33. In khe facility restoring task 31,

i nformati on 37 on 10 an estinmated deteriorated / danaged state and a

hedul ed i ' f ified ti i ch bt ai ned based
he obtai ned ] nf Y naERB A1 B eorm o ST SHer T Ovaad BEASER €l S0 gh

temper at ur e s, easllyn Jel gL or al el of ) dgprgedyand ront ion g0

schedul ed 1571 hspection,” T5s” sén m an i nformation sénding function 34 to

a di smant| e i AsRgQ | FIBwéE‘d gﬁfrgédxgé:tgirfgd‘t fBE&’iE‘Egr &he&adl ng, fygftégﬁi} 2

I nformati on on 1 nspection ne repl acing procedures

portions is iﬁedi&@\ﬂﬁﬂﬁéchﬁsbh%ddéém%e%én&%‘@%&@ﬂ Hrbdephacammnt 20

procedure sending function 38, and after selecti'ng I nformation 39 on

nmenber s ?ecmﬂmﬁeor itbe1freplAceRBNtopd rdftamipt s 8LeN dRr theeladdand
nunber of stored parts is sent to a site restoring worker 47 through a

spare part gawdrasferdtatiing hEasaEry | Meist heft nher amt iien 4£heonsddivoudd

i nspection nethod and the replacing procedure is also sent to the site
restoring wirdoarbl4/. judgihg malitunedi cmtmpr oduct nijggesk sinalnf bo matn on

abnormality corrective action task 21 using the output

signal of the abnormality detection function 19 as a

10 trigger. When the serious trouble judging unit 20 Jjudges

that no serious damage will occur, the Jjudgment is

shifted to a first slight trouble judging unit 22.

The first slight trouble judging unit 22 executes

the following information processing. An seriousness

15 level evaluation function 23 evaluates the possibility of

occurrence of damage in the components depending on time

lengths of leaving the abnormality using the information

from the first slight trouble judging unit 22, and the

evaluated information 1is transmitted to a restoring

20 capability evaluation Jjudging unit @ 25. Similarly,

information judged to be “slight trouble level 2" in a

second trouble Jjudging unit 24 is +transmitted to the

restoring capability evaluation Jjudging unit 25. The

restoring capability evaluation judging unit 25 judges

25 whether or not restoration of the state can be performed

by tuning the control set value. If ©possible, the

information of the restoring capability evaluation



13 42 on an abnormality or a sign of abnormality occurring at a position

ot her than the position of each of the process val ue neasuring sensors 11
to 16 shown in FIG 1 is produced based on the obtained infornmation using
an 5 estimated cause shooting function 35 including a static characteristic
and dynam c characteristic eval uation siqulator which is pre-tuned so that
the characteristics of the supported faéility can be sinul ated, and then
the produced information 42 is presented, for exanple, to a 10 corrective

| d i nf ormat i on d. for exam L0 correct iy

35 nocessar Y RBANEN TR r 3Bt | U8 SR TGAY ngO - for CORARe, S5 cORIHPAL | ve
h of 1, d d f . 15

Patvo of fusinepSy fiiier Sty TeUnBRIBE e LB AR e o B P 2

Comper 1 e LGB TR 0 BUGUUEL IS TELRE ShFEggE! o P

abnormal case ain theée su acilit as turbi ne

facilities f%s&ts%iﬁﬁ”e dapf asidye svRPRLL §enf agudig&m . | thes 2Qgthe

produced information 43 I's presented to the correct’ive action neeting 44. A

course t ReaashieRedl KHOW eslaed DI aiingdrivtlibe COFFcyiNg Fah@Roneet i ng
44 is offered to a section 45 in charge of corrective part testing, and the
parts are 25%7shipped to the supported facility 1 if the course of the
action or the know edge is very effective. At the sane tinme, information 46
for presenting thenclthentotdfert Heand l4dinformation from the control set

value tuning supporting function 26 is transmitted to a
recommended updated set value sending function 28. The
10 recommended updated set value sending function 28 and the
sending information arranging function 27 transmit
information on the result of diagnosis, a recommended
operating method, an influence when the trouble is left
as it 1s, and so on 1is transmitted to a client
15 presentation function 29 to offer the information on the
cause of occurrence of the abnormality, the operation
supporting information etc to the operation managing
person. As described above, abnormality corrective
actions corresponding to a plurality of abnormalities or
20 signs of abnormality are set. That is, these functions
correspond to a database storing the abnormality
corrective action data corresponding to the plurality of
abnormalities or signs of abnormality in regard to the
electric power generating facility.
25 The contents of the abnormality corrective action
task 21 will be described below, referring to FIG. 3. FIG.

3 shows the algorism of an embodiment of an abnormality



site, for exanple, explanation of the cause, explanation of recomended
energency / permanent corrective actions and back data used for the
judgnment are sent to the site restoring worker 47. 5 As descri bed above, a
servi ce node can be set depending on the kinds of tasks. In other words,

t hese functions correspond to the databases storing service nodes
corresponding to the abnormality correcifve action data. 10 A basic
specification of the conbustion nonitoring i mage plane (page) 18 will be

descri bed below, referring to FlI 4. F] G.. 4 shows an enbodi nent of ,a
conbust i on ﬁBﬁFFS%FXS i agﬁﬂEﬂéitEPmﬂb&ﬁhtﬁ Co PGSR ARG OHPR s 18
appl i ed. Fbge ldeacription w Il be made on an exanple 15 case where the
pr esent i nvaRPI3R%'s applied to a conbustor of |ow nitrogen oxide

generation using of = 1d.X1 then .ty

combustion noni to%i ﬁgg}}@éghﬁl gr?g %%Eea%ﬁq’eg;g?ﬁebgpﬁ%o%etﬁﬁr%%mr?ng
| nf ormat i oncandqstaigih 20ctoh 0URES sutaluas €LAARPST NAAGURG! AN 256
di splayed. In pl ant operating state display 48, informati on on an

el ectri c; POWRr rgenerAt i 41y COPIRai ¥al Hetrafqelrealign@ 1P BedesBbved
output of the gas turbine electric power génerating facility 1, a fuel

command ~5 ¥dakueiBed angeiRHSEbAN fEbal €hieS dditaplr@aed.villey aunia i g1 VD yal ue
(MN, a shaft |oad value (MN, a fuel conmand val ue (FFD) and conbustion
nmode can befdcspliayedrestdbing arasikhaust gasmhdfiprcaione asprodadisdor

i nner pressure distribution display 49, a supported electric power
gener ati ng taskl B2yandn8epéamphant canectiwus acthbonetaskbadds when a
plurality of gas turbines are installed and a type of the facility can be
di spl ayed. Furthefd hhﬁréégalétﬂi§?$F%E%m%nt%ﬁhngla prieamationf3’/ on
concentrically artanged conbustors (for exanple, #1 to #10) and a

t enper atlir e2Bi §6FABATPEN d&HSAGOLRESH dr SAMATSSt SR ANGAR pFhpRTIS
Seno0r s O ShLALFEONT 44 L OaBERRSEaP U RIAY, St 528, St BERISC
(o2, Ui 11 B BA%L Shel IBeSRTAC L, 008 0 LSRP YRR S0 oot e
performed analysis of high temperature members easily
deteriorated or damaged and information on scheduled
15 inspection, is sent from an information sending function
34 to a dismantled inspection and replacement procedure
sending function 38. Information on inspection methods
and replacing procedures for plural portions is set in
advance in the dismantled inspection and replacement
20 procedure sending function 38, and after selecting
information 39 on members necessary for the replacement,
information on part selection / number of stored parts is
sent to a site restoring worker 47 through a spare part
database 40. At the same time, the information 41 on the
25 1inspection method and the replacing procedure is also

sent to the site restoring worker 47.

In the malfunction reproducing task 32, information



15 In an event information display portion 50, an item of occurrence of an
abnormality or a sign of abnormality can be displayed. In this enbodi nent,
the indication "tenperature of a high tenperature nenber is increasing” is
di spl ayed. Further, the trigger buttons (a cause 20 anal ysis button and a

corrective action button) for the first slight trouble judging unit 22 and
the abnormality corrective action task 131 of di agnosi ng and restoring task
used in a case of occurrence of an abnormality are di spl ayed. The trigger

[ I b d he 25 f I 22
2nd the Eﬁﬁ&ﬁ%ﬁfansémom IA LRt of Sid AL DIOBPETRAIEY (e Tbidier
buttons. 6 In Iay

axis s ttln %uttons 0 t end

aes oxpr disch b LIRENEY RERRY Stnabc T has I Lbha b n e B e ot i ng
Page and piyualdis 1 (0L el 28 ggsgorghw REND, PAGES, PR, FoRonbst or

i nner preséhre Information drs h tenperature nenber

temper at ur g i spbayood, mﬁhaﬂstu@so&@gpﬁéat U gl 9 Sdsi1A8 ahaust
gas tenperature display 54, an exhaust gas property display 55 and

operati g HsHithateP! dyudE. shRoRing Pluetidy 86 biidansingugh sa:sat@_cl 10
hour trend, a 10 mnute trend, a 1 mnute trend and a specifying tine

butt ons are:nw%mﬂ:ree:ctsasld heahdme ianiget téngrivtépNstibur tdheilua iPmiral ity
of buttons such as a hard copy and a digital value printing buttons are

prepared asimdguomtwhiclhuisopse-tanked tde thabusher dharerctErasHires
information display 52, an anplitude (MPa), a frequency (Hz) and a maxi num
fl uct uati omfcariris¢epppobedi facifhitPr amnNde as bnull pédy ednds thiea prtessure
fluctuation characteristics, and a graph of a |evel outputting an alarm and
time sequerg@dnmes oinbormakiewndsticr PRReenpedssfior | examele di §pl &yed. In

them?htemmmumermMErtmmaauwemSMaySS a tenperature of a
nenber O LESHIYE ACHRAR mpet %l%m terrperat ure is di spl ayed A drum

nunber is displayed, d a_graph of an Limt v.el 25 an
alarm and data ofe aﬂ?a L?%& cho T‘r?sYr%er "‘5 lézl%o %$§ S’g’d
information 43 necessary for the corrective action
meeting, for example, a comparative graph of normal
process data and abnormal process data, a graph of mass
15 ratio of fuel to air and so on, is produced using a past
/ abnormal data comparative graph automatic producing
function 36 for comparing past and abnormal case data in
the supported facility 1 and other gas turbine facilities
of the same type as the supported facility 1, and then
20 the produced information 43 is ©presented to the
corrective action meeting 44.
A course of the action or knowledge obtained by the
corrective action meeting 44 is offered to a section 45
in charge of corrective part testing, and the parts are
25 shipped to the supported facility 1 if the course of the
action or the knowledge is very effective. At the same

time, information 46 for presenting the client of the



In the exhaust gas tenperature display 54, the 17 maxi mum and the m ni num
exhaust gas tenperatures and information on an exhaust gas tenperature
spread val ue expressing a difference between the nmaxi mum val ue and t he

m ni mrum val ue obtained frominformation fromthe sensors 15 distributed in
t he exhaust portion of the gas turbine ﬁ%ectric power generating facility 1
are di splayed. Further, a maxi num drum nunber and a m ni mum drum nunber are
al so di splayed, and a graph of an upper limt |evel outputting an al arm and

data of exhgysk, 9gpt %ﬁ&{ €e §%§Réeﬁalnce§n%é Scd%liéé’,' a¥gdiahdt 80n

exhaust gas property ay 55, ormation on production of nitrogéen

oxi de in thgsrexhanindtfePPERALREENEYOM t BErhBHORFRIJAT Kt 118 gXPAYRE gas
property sensor 15 is displayed” Here, ah exhaust gas NOx value is 15

di spl ayed, and daekapiatdf wdEVedr OHheUEhHBllend akar Mead id Mensesueace
data of the exhaust gas NOx value is displayed. In a conbustor operating

state displ agsbbringf @orReiron7on a fuel-air ratio (defined by a mass ratio
20 of fuel to air, F/ A dom nating a conbustion state is displayed.
Further,5 a graph B atdesqppibedi mioveyela ostepwtitdengmadeal aam ahd asébwer
limt level outputting an alarm and tinme sequence data of the fuel-air

rati o i s di dppapding2®mrhehal ddmndshnebf talést.i rn ethght wamishl ethesigi ng
unit 33 will be described below, referring to FIG 5. FIG 5 shows the

al gori sm of THACE#BBAI nep¥resrand| itht theoudrséabases storing service

modes corresponding to the abnormality corrective action
data.

10 A basic specification of the combustion monitoring
image plane (page) 18 will be described below, referring
to FIG. 4. FIG. 4 shows an embodiment of a combustion
monitoring image plane to which the present invention is
applied. Here, description will be made on an example

15 case where the present invention 1is applied to a
combustor of low nitrogen oxide generation using a
combustor of pre-mixing combustion type.

On the combustion monitoring image plane 18, at
least the following monitoring information and starting

20 triggers such as diagnosing functions are displayed.

In a plant operating state display 48, information
on an electric power generating command value, an
electric power generating output of the gas turbine
electric power generating facility 1, a fuel command

25 wvalue and a combustion state is displayed. Here, a MWD
value (MW), a shaft load value (MW), a fuel command value

(FFD) and combustion mode can be displayed.



18 judging unit to which the present invention is applied. The trends of
information on the control unit 2 and each of the neasuring sensors in
regard to the high tenperature gas passage portion, the fuel nozzle and the
5 conbustion status are eval uated based on the information fromthe data
receiving unit 8 according to the an ar?'trary preset value of nonitoring
time period. For exanple, in regard to e high tenperature gas passage
portion, changing trends of a shaft power output, an 10 exhaust gas

tenperature, a C%Wrsasg%xﬁﬂéye ¥sPl At L AL alhal IR or aimgilt he

tenperature portion net tenperat ur e, el-alr ratio and so on O

obj ective ggpessiPbNe RIS PV sPEAGT 6 NI o a%h#abb)ftéd”él@@ﬁ‘ﬂ@? ed.
For each of "the nonitored itens, operation 15 supporfing information is

out put. An g¥REP! egeérafiengperati Pt puPRnlenNg(a NfOIAME | ORahs) § hagasn a
case where one of the itemis diagnosed as abnormal by a preconstructed
AND/ OR | ogi €urbinés fjumigesk t Ralena as| pblikaliopblef 1'gagccuugbings taee
operation supporting 20 information, for exanple, "decrease operating |oad"
i s outplt. imsbabbedwands,aopgpatiah shppdiadidg dynfocamatbieondbéphbayed.
abnormality corrective action can be output corresponding to the trend of
each ki nd ofurbkedat &8 Pre@ssiuxe ttéshrgbutiom iamgne- faor pedramtidya of
dat abase, and 25 stored in the system The algorithmof the restoring
capabi | i ty eoBfeRErhgahhy jargEngpdincempysgprehe( £oht raampdie valtde to
modi fyi ng 19 and di agnosi ng and automatjic starting function wl]  be
descri bed bél®W, angf ¢t r tRPPESAEPEE alishrdbw: ighaMaRd e HhGdi REREabity he

i ng_control set values, dia ng_and autommatic_starting

al gori sm of Pndif nos| %
Lo whi ch thEE5 BHRRRRE | A9entPERPTEEHpF $REOT Conlt { | B RAER ngt P ef BRences
L 20 AP ktiged Dhogeng copiptrpgked ANDOR, L oghe tialy g et athgn 10 an

actual I'y neasured vaFue from a pl aned val'ue of fuel-ai o li's large, and

the abnorme} ) tyrhse P6h Bf HHIEehpOPP&rd” a38€r8Lt3Bn is displayed

corresponding to a whirling angle of the combustion gas
corresponding to the load of the gas turbine electric
power generating facility 1.

15 In an event information display portion 50, an item
of occurrence of an abnormality or a sign of abnormality
can be displayed. In this embodiment, the indication
“temperature of a high temperature member is increasing”
is displayed. Further, the trigger buttons (a cause

20 analysis button and a corrective action button) for the
first slight trouble judging unit 22 and the abnormality
corrective action task 21 of diagnosing and restoring
task used in a case of occurrence of an abnormality are
displayed. The trigger signals can be transmitted to the

25 first slight trouble judging unit 22 and the abnormality
corrective action task 21 by providing the trigger

buttons.



10 actuator abnormality, and the abnormality did not occur during | oad
changing. In the above case, a trigger signal is output when changes of the
conpressor air flowrate, the fuel flowrate and the fuel conmand val ue
depart fromthe ranges of the allowable values. 15 The al gorithnms of the
control set value tuning supporting function 26 and the mal function
reproduci ng task 32 of the restoring suﬂborting function will be described
below, referring to FIG 7. FIG 7 shows the al gorismof an enbodi nent of a

trol t | t uni 2 ti f ti .and .estori ti
Funct i on Lo whi orA B REBAAY PRI ion T hep Rt e e hengo g et hal o
t uni ti f ti 26 th | f ti duci task 32 of
he restof | T pBBBEEn G TRERAT Bh APe (Brecti @it obaRgect 4 HAER & ng 25

ti h teri.sti | uat.i | 57, whi i i i f
on oper et | e PALRELEEIaH Seialtlendoe! 30 WA L5 corplag et o
pre- uned YEL0 106 Sy 2000 A ALSNGONE" oL NGB s 2 (0
slight troubles2ird | PRECERANEIGAY @PEHRA|ONsaNal ¥Zi G JrlNGlduflBfdc! udi ng

t he above-descri bed operating characteristic evaluation tool 57 i1s operated
using tuni ngempelexesmpetatned GLop1LEYesPEr har Bha%ehsidds i tempnad tiges and
past cases, and using information froma nodifying function 60 including a
means for skigslaygsand ant awmidual | yasuniagodfhtumed dilspImybyst he act ual |y
measured data. Then, it is checked using a judging unit 59 whether or not

t he obt ai nezskhasat t ghsl |sropediyn diasplbhygwedd eandngm obparptangedstetiaie. | f
the output of the judging unit 59 is NO the 15 tuning processing is

repeat ed t itisplay hé6rodiéne ngaf umtralitgo. off g ana pusuch tdse pudgi ng
unit 59 is YES, sent information 61 conposed of recommended control set

val ues 10a riewrmeread  oper 4Pi My-nEhobraRds edal LaliisitBackrend aafle dut put

to the above-descrjbed sending 20 function 28. In the case of a ser.ous
trouble. | PRI EPRBALIRS LU FARF uis oRTFBAFSHuGhg tREkEEBE Atitubl e

(oProduCt ofy VB3 LanEr BHLEN R, LSNPS BEUBRE" 3ol o
a hard copy and a digital value printing buttons are
prepared as the printing buttons.

15 In the combustor inner pressure information display
52, an amplitude (MPa), a frequency (Hz) and a maximum
fluctuation combustor position Max Dram No. are displayed
as the pressure fluctuation characteristics, and a graph
of a level outputting an alarm and time sequence data of

20 the combustor inner pressure is also displayed.

In the high temperature member temperature display
53, a temperature of a member in the combustor having a
maximum temperature is displayed. A drum number is
displayed, and a graph of an upper limit level outputting

25 an alarm and data of temperature change of the member is

also displayed.

In the exhaust gas temperature display 54, the



25 hours before occurrence of the trouble 62 automatically or manually
transmtted fromthe data conpiling and comruni cation unit 3, and then an
esti mated cause and 21 back data used for the judgnent 63 are output to a
sent information 66. There, the X hours of the data 62 may be arbitrarily
set. On the other hand, in order to reftfct the studied 5 result of the
above-descri bed corrective action neetifng, an effect of the corrective
action and back data used for the evaluation are output to the sent

informatio ; a ct f, e i a i
;bove-Qe;cgwggﬂaﬁ%ef%#?nghk a?ggfgﬁﬁé??%Héégﬁuaggéﬁséé%ﬁggégﬁg?%g %EF _
operati on f@mé‘@ié&?sgﬂf% € RGH v aéa%éxdﬁ%ﬂra]tdfétggrégﬂv% &1 1 bed
data accumilating unit 9. e sent Infornation 66 I s conposed of the cause,

the effect é’}pfé‘sﬂsﬁ%VEC&if?eﬁéh@ééF‘beﬁ?féehe%ﬁm%%%uﬁpﬁ‘{ﬂd@%r[@tﬂ%i and

t he eval uati on back data etc, and is offered to the 15 site restoring

wor ker 47 ajithinfifin "RAREET oPfalifede! &l | £nPOMRAt IENEEabinn& HeaCddnddrs The
contract formwith the facility nanager will be descri bed bel ow. The

contracty anpaindissr dieteedi nad toRy reagRait Ngotvidmeotdeghee s toeiwinal
difficulty of 20 the service contents according to the foll ow ng procedure.
Therein, thelaemgrise ofowerhngenkrdtihgculfbhygihety ddes axd nkbsplemyedcul arly
conpl ex processing or analysis cal culation, but nmeans an application range
of know howWwuritherchai vakipone dragc umnbere deidr a amiodgume dndsy nymbes

manuf acturer. In a case of a contract in which the client judges whether

t he oper at i®% o l§Pedigpilpyed i bt i gGephoof mn upper limit level

outputting an alarm and data of exhaust gas temperature
10 spread change is displayed.

In an exhaust gas property display 55, information
on production of nitrogen oxide in the exhaust gas
obtained from the information of the exhaust gas property
sensor 15 is displayed. Here, an exhaust gas NOx value is

15 displayed, and a graph of a level outputting an alarm and
time sequence data of the exhaust gas NOx value is
displayed.

In a combustor operating state display 56,
information on a fuel-air ratio (defined by a mass ratio

20 of fuel to air, F/A) dominating a combustion state is
displayed. Further, a graph of an upper 1limit level
outputting an alarm and a lower limit level outputting an
alarm and time sequence data of the fuel-air ratio is
displayed.

25 The algorithm of the first slight trouble judging
unit 33 will be described below, referring to FIG. 5. FIG.

5 shows the algorism of an embodiment of a slight trouble



22 inspection of the facility is to be perfornmed in the nextshut-down
period, the service node is that onlytheinformati on on the sign of
abnornmality detected intheabnormality detecting function 19 is sent

t ot he5operati on managi ng person.In a case of a contract in which the
restorationanddi agnosis information is pﬁgvided to the client
whenanunschedul ed stoppage of the concerted facility occurs,the service
node is that the information output fronthelOtrouble judging functions 20
to 24 in FI andt | funct. reproducing.task 32 in FLG 3 is sent

t ot heoper at Sgr?%r%g{?gg?ﬁ%@pfgrés%ﬁ%}l a%ggs%'{c?fs CooM YT i9n hi @PRlHed-
supportingo i nt sval ues .S i ,..Lh ervi.celbnode is
that the inﬁggﬂé??%ﬁﬂﬁufgu%h?bgﬁskﬁéﬁsgﬁ Jgﬁﬁé?%ﬁﬁﬂgpfﬁﬁﬁfigna?gi%?%gna 2
is sent to tlfe opsat nUIEIAYINI PERSEPs! N i& Cagg 9fq2 GNreAL 1y i ch

t he sel ecti onandthe preparati on support of nenber% necessaryror20réstoring
the.operat|m@mgératuﬁéng&sngdgshgeFB@&EHSthQHEHdel(%BPHiefEHH?Eﬂ%
facility restoring task 31linFl G iS sent to the operation managi ng
person. | acombastfiion cordtrest ake whiaghapeanyazeoféhepgeNBRgdrne@ibaCt i ve
action is included, the service node25is that the information output from
t he per manedtonr r tbei vdatet | prceaskngd3 unifl @ Hdcorditg t ddieaper akipon
managi ng person. 23 Such service nodes corresponding to the abnormality
corrective a&biis¥agit apresebe Yalwed ofnh modatabasg animst peadiddy arsenory
medi um As described above, the present enbodi nent can be 5 detect a sign
of abnor mal PE§MPACan Bar rpIarayctoy thige egins thmperpingsei tgasmgpakeage

i nformation_on, the opeﬁatin state, .the tine-var¥ing characteristics of the
el ectric poRBFtJ8Rer af ﬂﬁg?‘gai | $¥§dHd Athe anedhalt orPoer e S3itRytandan

di agnosj g [.nformatipon obtajned by the neans for 10 transmtting the
infornayrongﬁﬁﬁgﬁia %ﬂn1?%B?F?§u5%Cu¥qumﬁﬁﬁﬁ%9¥sﬁ%ﬁ&v%ﬁytﬁéeaéﬂééted

henonenon n e nmed_in a short ti t he._nmeans for wei ghing the
gegree of t%g a %gfngpgﬁy g?%gvjsé ahggﬁthﬁgéﬁgaggFetrBﬁ§£?PPin@eFﬂg
abnor mal i t ytdfpeeREacki,va a6id ki T PLOR | QRq2RE he JEaPse | Bﬁﬁégg%lr;g” to

the section in charge of operation and the section in charge o tion

SUPEer oo AR epSe pELe! SO SN SERCLICCRRRS
consequencemehitotred. For each of the monitored items, operation
15 supporting information is output. An example of the
operation supporting information is that in a case where
one of the item is diagnosed as abnormal by a pre-
constructed AND/OR logic, it is judged that a “slight
trouble 1” occurs, and the operation supporting
20 information, for example, “decrease operating load” is
output. In other words, operation supporting information
of an abnormality corrective action can be output
corresponding to the trend of each kind of the data.
Therein, the algorithm is pre-formed into a database, and
25 stored in the system.

The algorithm of the restoring capability evaluating

and judging unit 25 of the control set value modifying



i nformati on when the trouble is left as it is. An external interruption to
operation of the present system can be prevented by the neans for
protecting against intrusion and interruption to the comunication 25 line
and the neans for enciphering the signals. According to the present

I nvention, it is possible to provide an @Iectric power facility operation
r enot e 24 supporting nethod and an elé tric power facility operation
renote supporting systemwhich can offer optim zed operating support in a

Zlhgcr:t rltlcmgomer gene%[g@f g@l)jl %w&ﬁé% m%gfﬂghgﬁk#%ﬁ?@r witl 'he
described below, referring to FIG. 6. FIG. 6 shows an
embodiment of the algorism of modifying control set
values, diagnosing and automatic starting to which the

5 present invention is applied. Condition judging
references 1, 2, 3 are judged by a pre-constructed AND/OR
logic that a deviation in an actually measured value from
a planed value of fuel-air ratio is 1large, and the
abnormality is not a “slight trouble 1” and not an

10 actuator abnormality, and the abnormality did not occur
during load changing. In the above case, a trigger signal
is output when changes of the compressor air flow rate,
the fuel flow rate and the fuel command value depart from
the ranges of the allowable values.

15 The algorithms of the control set value tuning
supporting function 26 and the malfunction reproducing
task 32 of the restoring supporting function will be
described below, referring to FIG. 7. FIG. 7 shows the
algorism of an embodiment of a control set value tuning

20 supporting function and a restoring supporting function
to which the present invention is applied. The control
set value tuning supporting function 26 and the
malfunction reproducing task 32 of the restoring
supporting function are executed as described below using

25 an operating characteristic evaluation tool 57 which is
combination of a gas turbine dynamic simulator and a

mounted control logic which are pre-tuned using the test



1. An electric power facility operation renote supporting nethod for
renotely supporting operation of an electric power generating facility, the
nmet hod conprising the steps of: presetting abnornmality corrective-action
data corresponding to a plural kinds of abnormality or abnormal sign data
inregard to said electric power generaghng facility; 10 presetting
servi ci ng nodes corresponding to said abhormality corrective-action data;
judgi ng an abnormality or a sign of abnormality of said electric power

generating LSLLLIXDARR0 O Ak LRSS Ol OPSLAI NG 52l 5l REQT FRLI On of

sai d el ectrrc power enerati ng f aci y “an ormati on Ire-'varyi ng

characterisgggﬁggfcgggggiggiggﬁgg.faciIity conponents; and setting a

servi cing node based on information judgi ng an abnormality or a sign of

abnormal ity and sgid Ay esel ARROr MRl ity cenpectiye- agt | @pedak@ight
corresponding to abnormality or abnormal sign data and said preset

servici ng nmegdggbter nespandioRd téhHed thabBperBkiby GRA1BELiNUE- aghteNofat a
when said abnornmality or said sign of abnormality occurs in said electric

power genergsi hgc2hdfiag they .abbvdAlil Ativdd Ppeeitimgi thhYaeperatt os
renot e 26 supporting nethod for renotely supporting operation of an
el ectric pogealgabéonti bgolachlit ysbyopenatedi ngsang dtaghngi ngndpreati ng
states of electric power generating facilities installed at a plurality of
di stri but edoptateed from pre-performed sensitivity analyses and past
cases, and using information from a modifying function 60
including a means for selecting and automatically tuning
10 tuned items by the actually measured data. Then, it is
checked using a judging wunit 59 whether or not the
obtained result falls within an allowable range of a
planned value.

If the output of the judging unit 59 is NO, the

15 tuning processing 1is repeated through the modifying
function 60. If the output of the judging unit 59 is YES,
sent information 61 composed of recommended control set
values, a recommended operating method and evaluation
back data are output to the above-described sending

20 function 28.

In the case of a serious trouble, in the above-
described malfunction reproducing task 32, a trouble
reproduction analysis is executed by the above-described
operating characteristic evaluation tool 57 using data X

25 hours before occurrence of the trouble 62 automatically

or manually transmitted from the data compiling and

communication unit 3, and then an estimated cause and



5 froma place different fromthe places of said facilities,

wher ei n

I nformati on such as operating states and tinmevarying characteristics of
conponents of a concerned electric power generating facility is transmtted
to a 10 nonitoring person side under a condition pre-contracted with a

manager of said concerned electric pomeglgenerating facility,
action is offered to the manager

I nformati on on an abnormality correctiv

and

of said concerned el ectric power 15 generating facility by nmaking an

account i ng ﬁggﬁfastca%”%spf&d £fe guag 88%6%30fa1t§‘38{§’c§&£ diof 1o Cé’ér%'é’ n

regard to the abnormality correctrv I'on correspon

gto “chten

S of

the contracinphifled iy BE20RhesE SES GONRSLALMLI BRET LG cROWY gRNeEALT ng

facility when it is 20 judge that a sig
occurs in taepieeitily dased on the transmitted information.

abnornmality or an abnornmality

3. An electric

power facility operation renote 25 supporting systemfor renotely _ _
supporting operato®n:Ré amBheredand; powesrderetat regleati ldHey Hyuddedt oring

and di agnosi ng operating states of electric power generating 27

facilitises

different f

10

15

20

25

rest bt | ed athen gbawvertdéscroibel storbetedvel aceson aeet ph@gce
romthe places of said facilities, which conprises:

an effect of the corrective action and back data used for
the evaluation are output to the sent information 66 by a
function 64 for executing analysis by the above-described
operating characteristic evaluation tool 57 using
operation actual values of the objective facility 1 in
the above-described data accumulating unit 9. The sent
information 66 is composed of the cause, the effect of
the corrective action, the recommended operating method
and the evaluation back data etc, and is offered to the
site restoring worker 47 and the manager of the electric
power generating facility.

The contract form with the facility manager will be
described below. The contract amount is determined
corresponding to the degree of technical difficulty of
the service contents according to the following procedure.

Therein, the degree of technical difficulty here
does not mean particularly complex processing or analysis
calculation, but means an application range of know-how
and technical power accumulated for a long term by the
manufacturer.

In a case of a contract in which the client judges

whether the operation of the facility is continued or the



means for transmtting information on operating states and tinme-varying
characteristics of conponents fromsaid electric power generating
facilities or information directly sent fromoperators of said supported
el ectric power generating facilities to said system 10 neans for
processi ng and di agnosi ng the infornati%n obt ai ned by said neans for
transmtting information; and neans for gtarting a prepared abnormality
corrective-action task corresponding to a degree of abnormality when it is

j udged t hat igp. of lJty .1 x in th ility b d th
| hfornat ontRFBRFEAPE REaRDSr SR 4R T BYRATBRS LRather newe -
t itti ted_inf ti t ti in.ch f l f
sai 0 ol ect 1 TRLFoRePPGeReFaPing 1381 17947550 4008, dFoctias pouRY | KBFI i ty
operation rfﬂ?&ﬂfﬁi’??ﬂrtdrpgicﬁ¥5tsej.’anr€(38?r cgﬂ}%xtnﬂalclltg) MhdeeMbGh I LREr
conprises neans for transhttlng INfofhation on a place to performTepair

of a_compongphopfith 9! ORI 10fg { Neuhepabh OfLof hes sompanent apd gfe

esti mated cause of an” 25 ity tot section 1 n charge operation

of said gl eghel5t POWChaf8YEhEt pBEsbaCi | 1ty when the abnormality occurs in
the facility and when the repair of the 28 conmponent is required. 5. An

el ectric pover fachlatyadpesfthosonehate $HPRALERNEhEYEbERbLREEDHHI AAAL O
claim3, which further 5 conprises nmeans for transmtting information on

operati ng edpaghesate dmforargrdrentisi peoviidedcanpebbat icld esftatwisexs ah sai d
concerned facility to the section in charge of operation of said electric
pover generansnpefdutedi tstappagsaiod ekbet réanpowmed gdreridtityy baciksiy is
'n nornalthe service mode is that the information output from the
10 trouble judging functions 20 to 24 in FIG. 2 and the
malfunction reproducing task 32 in FIG. 3 is sent to the
operation managing person.
In a case of a contract in which the supporting of
tuning the control set values 1is included, the service
15 mode is that the information output from the set value
tuning function 26 in FIG. 2 1is sent to the operation
managing person.
In a case of a contract in which the selection and
the preparation support of members necessary for
20 restoring the operation, the service mode is that the
information output from the facility restoring task 31 in
FIG. 3 is sent to the operation managing person.
In a case of a contract in which planning of the
permanent corrective action is included, the service mode
25 1is that the information output from the permanent

corrective action task 33 in FIG. 3 is sent to the

operation managing person.



10 state, said informati on on operating experience and conponent life-tine
conpensati ng statuses bei ng obtai ned based on operating information
transmtted plural tines per day fromsaid concerned facility. 15 6. An

el ectric power facility operation renote supporting systemaccording to
claim 3, wherein when a sign of abnor Ity occurs in said electric power
generating facility and can be sol ved changing a set value in a control
unit associating with said 20 facility, the information on an operating

state and the ] Ry A SOAARLE" bHLESEOhathE SATRARCIAS IR d

el ectric power eneratlng aci

faithfully 4 étcktwecaei%herdéea Cﬁagf efé‘ﬁﬁé@lj gla% ! asxaﬁéggg and

|nfornat|on on test 25 operation of concerne acility perforned in

advance andst¥¥drliPRemdndys, indPrdmt i on, and a control condition is
| nproved based on a set val ue changi ng gui deline 29 obtained froma

sensitivity anal yg§ sdesScaibadcabodied tHgd pResiepr emsbd iMeitataan Hes
offered to the manager of said facility. 7. An electric power facility
operati gn rdstdceet sapEidn NgLsyeddeypniadrityembhelan sappdyt istagepebat ithe of an
el ectric power generating facility, which conprises: a database for storing
abnor nal i t ynezors eforvesrRotsmdrt tdaiga the r ésfomtiaigono atat dhef cpeuatrialg ty of
10 abnormalities or signs of abnormality in regard to said electric power
generatlngﬂtﬁﬁadtyhe time-varying characteristics of the electric

power generating facility and the means for processing

and diagnosing the information obtained by the means for

10 transmitting the information.

When an abnormality occurs, detailed study of the
detected phenomenon can be performed in a short time by
the means for weighing the degree of the abnormality
stepwise and the means for transmitting the abnormality

15 corrective action information and the means information
to the section in charge of operation and the section in
charge of operation support.

An optimized operation of +the facility under
operation can be supported by the means for offering the

20 candidate trouble cause and the consequence effect
information when the trouble is left as it is.

An external interruption to operation of the present
system can be prevented by the means for protecting
against intrusion and interruption to the communication

25 line and the means for enciphering the signals.

According to the present invention, it is possible

to provide an electric power facility operation remote



a database for storing service nodes corresponding to said abnormality
corrective-action data; neans for judging an abnormality or a sign of 15
abnormality of said electric power generating facility based on at | east
one of information on an operating state of said electric power generating
facility and information on tine-varyi characteristic of conmponents of
said electric power generating facility;” and 20 neans for setting a service
node based on information judging an abnornmality or a sign of abnormality
when the ayidBilding Of nbRficl INafl AP MRILLY QECUMSotdr Sal L RAY | C
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WHAT IS CLAIMED IS:
1. An electric power facility operation remote
supporting method for remotely supporting operation of an
electric power generating facility, the method comprising
the steps of:

presetting abnormality corrective-action data
corresponding to a plural kinds of abnormality or
abnormal sign data 1in regard to said electric power
generating facility;

presetting servicing modes corresponding to said
abnormality corrective-action data;

judging an abnormality or a sign of abnormality of
said electric power generating facility based on at least
one of operating state information of said electric power
generating facility and information on time-varying
characteristics of electric power facility components;
and

setting a servicing mode based on information
judging an abnormality or a sign of abnormality and said
preset abnormality corrective-action data corresponding
to abnormality or abnormal sign data and said preset
servicing modes corresponding to said abnormality
corrective-action data when said abnormality or said sign
of abnormality occurs in said electric power generating

facility.

2. An electric power facility operation remote
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supporting method for remotely supporting operation of an
electric power generating facility by monitoring and
diagnosing operating states of electric power generating
facilities installed at a plurality of distributed places
from a place different from the places of said facilities,
wherein

information such as operating states and time-
varying characteristics of components of a concerned
electric power generating facility is transmitted to a
monitoring person side under a condition pre-contracted
with a manager of said concerned electric power
generating facility, and

information on an abnormality corrective action is
offered to the manager of said concerned electric power
generating facility by making an accounting contract
corresponding to a degree of technical difficulty in
regard to the abnormality corrective action corresponding
to contents of the contract with the manager of said
concerned electric power generating facility when it is
judged that a sign of abnormality or an abnormality
occurs in the facility based on the transmitted

information.

3. An electric power facility operation remote
supporting system for remotely supporting operation of an
electric power generating facility by monitoring and

diagnosing operating states of electric power generating
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corrective-action task corresponding to a degree of
abnormality when it is judged that a sign of abnormality

15 occurs in the facility based on the information from said
means for transmitting information, and for transmitting
generated information to a section in charge of operation

of said electric power generating facility.

20 4. An electric power facility operation remote
supporting system according to claim 3, which further
comprises means for transmitting information on a place
to perform repair of a component and a procedure of the
repair of the component and an estimated cause of an

25 abnormality to the section in charge of operation of said
electric power generating facility when the abnormality

occurs in the facility and when the repair of the
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obtained from a sensitivity analysis in advance, and then
the improved information is offered to the manager of

said facility.

7. An electric power facility operation remote
supporting system for remotely supporting operation of an
electric power generating facility, which comprises:

a database for storing abnormality corrective-action
data corresponding to data of a plurality of
abnormalities or signs of abnormality in regard to said
electric power generating facility;

a database for storing service modes corresponding
to said abnormality corrective-action data;

means for Jjudging an abnormality or a sign of
abnormality of said electric power generating facility
based on at 1least one of information on an operating
state of said electric power generating facility and
information on time-varying characteristic of components
of said electric power generating facility; and

means for setting a service mode based on
information judging an abnormality or a sign of
abnormality when the abnormality or the sign of
abnormality occurs in said electric power generating
facilities, said preset abnormality corrective-action
data corresponding to data of the abnormalities or the
signs of abnormality, and said preset service modes

corresponding to said abnormality corrective-action data.



