12 JUL 2005 - 1 Title of the Invention: SUBSTATION SYSTEM Background of
the Invention: 5 <Field of the Invention> The present invention relates to a
substation systemand nore specifically to a substation system Hqgﬁj 2005
applies information technology (IT) to apparatuses for protecting &
controlling 10 transformati on equi pnent connected to the power system in
order to reduce the size of the transformati on equipnent, enabl e autononous
automation, digitalize data, and effecfively use the data by utilizing a
network. 15 <Prior Art> Anbng power systens, a power transm ssion system
and a power distribution systemare equipped with a substation that boosts
or deboosts outputs froma power generator or deboosts voltage of the
system In 20 addition to a transforner that boosts or deboosts voltage,
the substation has a device for collecting and distributing electric power,
a device or syStiede bdr tbentinelenitignpower flow, and a device for protecting
and controlling devices |located inside the 25 substation.

SUBSTATION SYSTEM

Background of the Invention:

5 <Field of the Invention>

The present invention relates to a substation

system and more specifically to a substation system
that applies information technology (IT) to
apparatuses for protecting and controlling

10 transformation equipment connected to the power system
in order to reduce the size of the transformation
equipment, enable autonomous automation, digitalize
data, and effectively use the data by utilizing a
network.

15 <Prior Art>

Among power systems, a power transmission system

and a power distribution system are equipped with a
substation that boosts or deboosts outputs from a
power generator or deboosts voltage of the system. 1In

20 addition to a transformer that boosts or deboosts
voltage, the substation has a device for collecting
and distributing electric power, a device or system
for controlling power flow, and a device for
protecting and controlling devices located inside the

25 substation.



1 Z JUL 2005 2 For exanple, a circuit breaker used for a gas insulating
switchgear (AS) is equipped with a gas pressure sensor for detecting gas
pressure, an acceleration sensor for detecting signals emtted in ﬁz UL 2005
association with a problem and a current and voltage detector;

transforner is equi pped with a thernoneter, pressure gauge, oiI-IeveI
sensor, and current detector as sensors 5hat detect the state of the
transformer. 10 These sensors are connectéd to a protection device,

measuring device, control device, and device nonitoring device via cables
that transmt electric signals. Furthernore, the protection device,
measuring device, control device, and device nonitoring device 15 are
connected to a higher-rank substation nonitoring and controlling device via
i ndi vidual cables that transmt electric signals. The substation nonitoring
and control | i ng de¥teexampilieor @ Haostidt drefakare usedufar br egdk@r and the 20
transforner based on the information obtained by various sensors, displays
the nonitored iBSulasing swatcheeasn (GISd d&t SENd DRSSt atiitdh aAfands to the

circuit breaker and the like. That is, it nonitors the state of the
substati on at BTFeépBEe FSB&PFoﬁognﬂelt@ﬁ‘t’iﬂ-@Bygas pressure, an

acceleration sensor for detecting signals emitted in

5 association with a problem, and a current and voltage
detector; and a transformer is equipped with a
thermometer, pressure gauge, oil-level sensor, and
current detector as sensors that detect the state of
the transformer.

10 These sensors are connected to a protection device,
measuring device, control device, and device
monitoring device via cables that transmit electric
signals. Furthermore, the protection device, measuring
device, control device, and device monitoring device

15 are connected to a higher-rank substation monitoring
and controlling device via individual cables that

- transmit electric signals.
The substation monitoring and controlling device
monitors the state of the circuit breaker and the

20 transformer based on the information obtained by
various sensors, displays the monitored results on the
screen, and outputs operation commands to the circuit
breaker and the like. That is, it monitors the state
of the substation at a remote location and remotely

25 operates the circuit breaker and the like.



25 operates the circuit breaker and the 'like. 12 JUL 2005 - 3 1In
conventional technology, a plurality of devices arranged at a |ower-rank
side are individually connected to the substation nonitoring and]? JUL 2005
controlling device via individual cables, thereby using several 5 cables,
whi ch conplicates the structure. Further, a plurality of |ower-rank side
devices are connected to each sensor, whhch uses several cables and even
further conplicates the structure. Furthernore, protection, control, and
nonitor of devices at a 10 renote |location also conplicate the structure of
the substation system Mreover, the use of analog signals prevents
effective use of data. Summary of the Invention: 15 The objective of the
present invention is to provide a substation systemthat enables

sinplification of the structure and effective use of data. To_so|lve said
probl ems, the preséft CPRYERELER2I0 LEGHRALOLY ra st Hettab tdF d@¥ 1R ecti ng

the state of nonitored objects connected to a power. syst a controller
for controIIinﬁrﬁﬁﬂg?glPEngEP¥8F§raB%nﬁééFeGrFo%&ﬁﬁﬁ“ﬁ@ﬁgﬁk%ysten1according

to control informaligy +8 FRE' AbskatIMP RGBSRl MBI I N ing

device via individual cables, thereby using several
5 cables, which complicates the structure. Further, a

plurality of lower-rank side devices are connected to
each sensor, which uses several cables and even
further complicates the structure. Furthermore,
protection, control, and monitor of devices at a

10 remote location also complicate the structure of the
substation system. Moreover, the use of analog signals

prevents effective use of data.

Summary of the Invention:

15 The objective of the present invention is to
provide a substation system that enables
simplification of the structure and effective use of
data.

To solve said problems, the present invention

20 comprises a state detector for detecting the state of
monitored objects connected to a power system; a
controller for controlling controlled objects
connected to said power system according to control
information; a monitor-information creating device for

25 exchanging information with said state detector using



25 exchanging information with said state detector using 12 JUL 2005 4
digital signals as nedia and also creating informati on about the state of
said nonitored objects; and a control-information creating devifz &or
creating control information for controlling said controller, 5 A bémming
the created control information along with received control information
into digital signals and transmtting thg signals to said controller,
wherein said nonitor-information creating device and said
control-information creating device are connected to a 10 nonitoring and
controlling device for collecting information about the state of said

noni tored objects and outputting control information for controlling said
controll ed objects via a signal transm ssion path shared by those devices,
and exchange information with 15 said nonitoring and controlling device

usi ng di gi tal d594kalsSagnaddi as Beféef PBLCALSO 6F Gt 19 IDTARIRISEOFI G 1 i s
a schematic di%gran1shomjng a system. 20 accorggn%,to an enbodi rent of the
present invent?BAut ER® StaFpuSEr §REE BRNELREFPe OPASGHSeh alhde det ect or s

are installed in a Gi§'n ng E#G.B illu thatg%vggee§%gpb%eggjﬁpich state
detectors are TARtEPLEH ?ﬂ % FSHSFEFQ&F.g 9
control information for controlling said controller,

5 converting the created control information along with
received control information into digital signals and
transmitting the signals to said controller, wherein
said monitor-information creating device and said
control-information creating device are connected to a

10 monitoring and controlling device for collecting
information about the state of said monitored objects
and outputting control information for controlling
said controlled objects via a signal transmission path
shared by those devices, and exchange information with

15 said monitoring and controlling device using digital

signals as media.

Brief Description of the Drawings:
FIG.1 is a schematic diagram showing a system
20 according to an embodiment of the present invention;
FIG.2 illustrates an example in which state
detectors are installed in a GIS; and
FIG.3 illustrates an example in which state
detectors are installed in a transformer.

25



25 12 JUL 2005 -5 Description of the Invention: An enbodi nent of the
present invention will be described with reference to the drawings. FIG 1
is a schematic diagramof a systemin accordance with an 5 enboditietiil b
the present invention. In FIG 1, anong power systens, a substation that is
connected to a power transm ssion systemor a power distribution systemis
equi pped with transformati on equi pnent 10 _such as a transfornmer, circuit
breaker, and 10 di sconnector (not shown), which are nonitored and
controll ed objects. An on-site cubicle 12 is installed near the
transformati on equi pnent 10. The transformati on equi pnent 10 conprises a
state detector 14 for detecting the state of the nonitored 15 objects
(circuit breaker, transformer, etc.), a controller 16 for controlling the
controlled objects _(circuit breaker, etc.) according to control
i nformation, aRBSaR&PR&PNsPAt ENGelB¥PBLELPE: The state detector 14 is, for
exanple, as showmn in 20 FIL.G 2, | s% lled in a gas insul ati) W t chgear
(dS) 17 and conpf“f‘s?g‘ggd\ﬁ“teé‘;vﬁ%n rEsstentiHie CP’br’(‘flrig]’l'fté%sforner) _
sensor for meagyrlng, ¥ql 308 2A%EUREE Lo Rhe! M AMAET 2PYc2T §kegtro-optic
converter for
schematic diagram of a system in accordance with an
5 embodiment of the present invention. In FIG.1l, among
power systems, a substation that is connected to a
power transmission system or a power distribution
system is equipped with transformation equipment 10,
such as a transformer, circuit breaker, and
10 disconnector (not shown), which are monitored and
controlled objects. An on-site cubicle 12 is installed
near the transformation equipment 10.
The transformation equipment 10 comprises a state
detector 14 for detecting the state of the monitored
15 objects (circuit breaker, transformer, etc.), a
controller 16 for controlling the controlled objects
(circuit breaker, etc.) according to control
information, and another state detector 18.
The state detector 14 is, for example, as shown in
20 FIG.2, installed in a gas insulating switchgear (GIS)
17 and comprises a wire-wound PCT (Potential Current
Transformer) sensor for measuring voltage and current
of the system and an electro-optic converter for

converting electric signals detected by the PCT sensor

25 into optical signals. The electro-optic converter is



converting electric signals detected by the PCT sensor 25 into opti cal
signals. The electro-optic converter is 2 JUL 2005 6 connected to an
optical serial process bus 20. The controller 16 is installed in gheyG)f5l7
and conprises an opto-electric converter for converting optical Ssignals
sent fromthe optical serial process 5 bus 20 into electric signals and an
actuator or a trip coil for controlling the GS 17 according to a
protection command or an operation command that is output fromthe
opto-electric converter. The state detector 18 is installed in the GS 17
10 shown in FIG 2 or in a transfornmer 19 shown in FIG 3, and conprises, as
device nonitoring sensors for sensing the state of various devices, a gas
pressure sensor 18a for detecting gas pressure in the S 17, a
tenperature sensor 18b for detecting tenperature in 15 the transformer 19, a
pressure sensogonBected tdemacrpbidchilt segdalg®ronasssdrus 2P+ he transforner
19, an oil-level sensor 18d for detecting the oil_ level in the transforner
19, a current sensdheigentgeld@red i inwthaddied nin Hehe r@hsfbf mrd 19, and
al so has an 20 el ectro-optic converter for converting electric , signals that
are output froRPBRERSSENSBr OPHPGEIFETEAC CONYRAtET At gt i ¢

converter is conpected to . .
opgscaf s&gnals sent from the optical serial process

5 bus 20 into electric signals and an actuator or a trip
coil for controlling the GIS 17 according to a
| protection command or an operation command that is
output from the opto-electric converter.
The state detector 18 is installed in the GIS 17
10 shown in FIG.2 or in a transformer 19 shown in FIG.3,
and comprises, as device monitoring sensors for
sensing the state of various devices, a gas pressure
sensor 18a for detecting gas pressure in the GIS 17, a
temperature sensor 18b for detecting temperature in
15 the transformer 19, a pressure sensor 18c for
detecting nitrogen gas pressure in the transformer 19,
an oil-level sensor 18d for detecting the oil level in
the transformer 19, a current sensor 18e for detecting
current in the transformer 19, and also has an
20 electro-optic converter for converting electric
signals that are output from each sensor into optical
signals. The electro-optic converter is connected to
the optical serial process bus 22. Furthermore, the
device monitoring sensors can include a humidity

25 sensor for detecting humidity by means of a switchgear



the optical serial process bus 22. Furthernore, the device nonitoring
sensors can include a humdity 25 sensor for detecting humdity by neans of
a switchgear 12 JUL 2005 7 (SWGER), a sonic sensor for detecting{¢ilitalibon,
an insulation deterioration sensor for detecting insulation deterioration,
and an odor sensor for detecting overheating of a device. 5 Wthin an
on-site cubicle 12, web server term nal _ gards 24 and 26, a protection card
28, a nmeasuring card 30, a control card 32, a device nonitoring card 34,
and a nobile termnal card 36 are integrated with optical serial process
buses 20 and 22. Each web 10 server termnal card 24 and 26 is connected to
atime server 38, and also connected to a substation nonitoring and
controlling device 42 via a serial bus 40. The protection card 28 is
structured as a 15 protective device which perfornms an arithnetical

oper ati on basetSWAR}) heai pPoifnsEBAOYeAPrf AGeChdngt iibrafdodot &n 14 in order
to protect controlled objects and outputs a protection command as contr ol
information. IMgukabioRi AGtesiarabirs sepserufed detecrdaduring 20

i nstrunment whi ch neasures, for example, voltage and current of the system
or voltage andl%%g}%ﬁfogfd?ﬁgrloratlon, and an odor sensor for

detecting overheating of a device.

5 Within an on-site cubicle 12, Web server terminal
cards 24 and 26, a protection card 28, a measuring
card 30, a control card 32, a device monitoring card
34, and a mobile terminal card 36 are integrated with
optical serial process buses 20 and 22. Each Web

10 server terminal card 24 and 26 is connected to a time
server 38, and also connected to a substation
monitoring and controlling device 42 via a serial bus
40.

The protection card 28 is structured as a

15 protective device which performs an arithmetical
operation based on the information sent from the state
detector 14 in order to protect controlled objects and
outputs a protection command as control information.
The measuring card 30 is structured as a measuring

20 instrument which measures, for example, voltage and
current of the system or voltage and current of the
GIS 17 based on the information sent from the state
detector 14 to check the state of the monitored
objects, and outputs measurements to the Web server

25 terminal card 24. The control card 32 is structured as



G S 17 based on the information sent fromthe state detector 14 to check
the state of the nonitored objects, and outputs neasurenents to iygquMS
server 25 termnal card 24. The control card 32 is structured as L
2005 - 8 a control device which perforns an arithnetical operation based
on the information sent fromboth the state detector 14 and the substation
moni toring and controlling device 42 ip grder to control the 5 controlled
obj ects, and outputs an operation conmand and a trip conmand to the
controller 16 as control information. The device nonitoring card 34 is
structured as a device nonitor which indicates the presence or absence of a
probl emin objects being 10 nonitored based on the information sent fromthe
state detector 18 and outputs the results to the Wb server termnal card
26. The nobile termnal card 36 is structured as a device which perforns an
arithnetical ®pePREFeh d8Vaset BhagBhRRGECTREoARAATAN MRt Calobi le 15
termnal. That is, the neasurlng card 30 and the device nonitoring card 34

are struct ur ed®REEABAPRP2SEAf B mafPoANEPERRTEAG NI EENE L TR PRk dHthge

| nfor maton w4, Lhe st aleadelgolos chd 3118etd 20.30HGay 35 ol process

controlling device 42 in order to control the
5 controlled objects, and outputs an operation command

and a trip command to the controller 16 as control
information. The device monitoring card 34 is
structured as a device monitor which indicates the
presence or absence of a problem in objects being

10 monitored based on the information sent from the state
detector 18 and outputs the results to the Web server
terminal card 26. The mobile terminal card 36 is
structured as a device which performs an arithmetical
operation so as to exchange information with a mobile

15 terminal.

That is, the measuring card 30 and the device
monitoring card 34 are structured as monitor-
information creating devices which exchange
information with the state detectors 14 and 18 via

20 optical serial process buses 20 and 22, respectively,
(by using optical signals as media), and create
information about the state of the objects being
monitored. The protection card 28 and the control card
32 are structured as control-information creating

25 devices which create control information for



(by using optical signals as nedia), and create information about the state
of the objects being nonitored. The protection card 28 and the control card
32 are structured as control-information creating 25 devices whicl] {ledl®
control information for 12 JUL 2095 9 controlling the controller 16,
convert the created control information along wth control information
received fromthe serial bus 40 into optigal signals, and transmt the
signals to the controller 16. Those 5 nonitor-information creating devices
and control- information creating devices are integrated within the on-site
cubicle 12. The Web server term nal cards 24 and 26 exchange information,
for exanple, based on HTM. (Hypertext 10 Markup Language), with the
protection card 28, neasuring card 30, control card 32, and device
monitoring card 34, transmt information fromthose cards as digital serial
data to the sudRRbBr¥PbhingphheofPR§rardetondr orcrnvgrdekhee c42atiad t he seri al
15 bus 40, receive serial data fromthe substation _mpnitoring and

control ling des®Rerad ¥naormatiep; alonguyitdh, CoRFr@ils inipFmatyRn r ecei ved
data to each card., Furthernore, the g&b server .termnal. cards 24 and 26

recei ve time i FeoPHERRoRTPRORPS FPREAdePUS 488 10kg optical signals,

and transmit the signals to the controller 16. Those
5 monitor-information creating devices and control-
information creating devices are integrated within the
on-site cubicle 12.
The Web server terminal cards 24 and 26 exchange

information, for example, based on HTML (Hypertext

10 Markup Language), with the protection card 28,
measuring card 30, control card 32, and device
monitoring card 34, transmit information from those
cards as digital serial data to the substation
monitoring and controlling device 42 via the serial

15 bus 40, receive serial data from the substation
monitoring and controlling device 42 via the serial
bus 40, and distribute the received data to each card.

Furthermore, the Web server terminal cards 24 and

26 receive time information from a time server 38 and

20 distribute the time information to each card so that
the time can be synchronized among the cards. That is,
the time server 38 receives GPS (Global Positioning
System) signals from a satellite 44 via an antenna 46
and transmits time information contained in the GPS

25 signals to the Web server terminal cards 24 and 26.



20 distribute the tinme information to each card so that the tinme can be
synchroni zed anong the cards. That is, the tinme server 38 receives GPS

(d obal Positioning System) signals froma satellite 44 via an gq(@g

and transmts time information contained in the GPS 25 signals t

server termnal cards 24 and 26. 12 JUL 2005 - 10 The serial bus 40, which
constitutes a signal transm ssion path, jigs structured as a substation in-
house LAN (Local Area Network), and serial data transmtted via the serial
standard protocol
(communi cati on standards), for exanple, a protocol IEC 61850 or 61375
specified by the International Electrotechnical Comm ssion (IEC). The

bus 40 is created in 5 accordance with an i nternational

protection card 28, neasuring card 30, control card 32,

nmonitoring card 34 are connected to the serial bus 40

noni tori ng and controlling device 42 via the single serial

and device 10

via the Wb server
terminal circuits Pheafigr2al RHE 48reWhish comsdditai¥aso & KdIHMst ati on

bus 40 shared

by those cards" rﬁ%ﬁﬁﬁ%s%%BSP%PPonlﬁDﬁFFBFFHﬁegnascénFP FrAtdofedifce 42 is
d th t t
ggr:ggfs r%for %?%28%%08€88?ﬁe§§F8t gV°FH§908P§2%§%§§ﬂﬁ§

out put s

devi ce whi ch
ni tored and

transmitted via the serial bus 40 is created in

5 accordance with an international standard protocol

(communication standards), for example, a protocol IEC

61850 or 61375 specified by the International

Electrotechnical Commission (IEC). The protection card

28, measuring card 30, control card 32, and device

10 monitoring card 34 are connected to the serial bus 40

via the Web server terminal circuits 24 and 26,

and

are also connected to the substation monitoring and

controlling device 42 via the single serial bus 40

shared by those cards.

15 The substation monitoring and controlling device

42 is equipped with personal computers 48 and 50 to

function as a device which collects information about

the state of the objects being monitored and outputs

control information, for example, an operation command

20 and a trip command to control the controlled objects.

The personal computers 48 and 50 are connected to the

serial bus 40, and also connected, via an interface 52,

to the Internet 54 which is a communication network.

The screen of each personal computers 48 and 50

25 displays images about the state of each monitored



control information, for exanple, an operation conmmand 20 and a trip conmand

to control the controlled objects. The personal conputers 48 and 50 are

connected to the serial bus 40, and al so connected, via an inte{f3gelR?,

to the Internet 54 which is a communication network. The screen of each

personal conputers 48 and 50 25 displays i nages about the state of each

monitored 12 JUL 2005 - 11 object, andgach personal conputer 48 and 50

outputs various operation commands as control information based on the

operation by an operator. It is possible to use an intranet or a public

line as a conmunication 5 line instead of the Internet 54. Both a

mai nt enance nanagi ng device 56, which is a nmaintenance base for an electric

power conpany, and another maintenance nanagi ng device 58, which is a

mai nt enance base for a manufacturing conpany that 10 manuf actures devices

for the subst a@PdeCt ar2ndonaeht p@rsppaiheompusesett 854nd05ér SUEPURS a

mai nt enance engi neer, the naintenance nanagi ng devi ces 56 and 58 exchange

i nformation wi YRS sPPRFAFLBR ABAMABASNgSar@NETOdodtfommatdodevi ce 42 via

the Internet 54, nitor the resence or absence of a Eroblen1in ijects
%g ble

being nonitorRYFEAsRY bRt ARSI AFIPRRPY 0ANsBRELAFGMH t hEt 1S POSS1

to use an intranet or a public line as a communication
5 line instead of the Internet 54.

Both a maintenance managing device 56, which is a
maintenance base for an electric power company, and
another maintenance managing device 58, which is a
maintenance base for a manufacturing company that

10 manufactures devices for the substation, are connected
to the Internet 54.

Operated by a maintenance engineer, the
maintenance managing devices 56 and 58 exchange
information with the substation monitoring and

15 controlling device 42 via the Internet 54, monitor the
presence or absence of a problem in objects being
monitored based on the information sent from the
monitoring and controlling device 42, and carry out
trend management and history management of the

20 monitored objects at a remote location. In this case,
each maintenance managing device 56 and 58 establishes
a database to incorporate necessary data via the
Internet 54, and based on the data stored in the
database, each maintenance managing device performs

25 various analyses, diagnoses about the monitored



nmoni toring and controlling device 42, and carry out
hi st ory managenent of the 20 nonitored objects at a renpte Iocationlagzgghis

case,

i ncorporate necessary data via the

each mai nt enance managi ng devi ce 56 and 58 establishes

trend nmanagenent and

to

a q4at

I nternet 54, and based on the data

stored in the database, each mai ntenance managi ng devi ce perfornms 25
various anal yses, diagnoses about the nonifored 11 1UL 2005 12 obj ect s

and controll ed objects, thereby confirm ng
probl enms or imrediately
a problem Moreover,
i nspection history,

i ndi cations of potential

t aki ng counterneasures in case of an occurrence of
by maeki ng a preventive maintenance 5 plan, managi ng
and performng parts nmanagenent based on the analytic

results and diagnostic results, it is possible to sinultaneously increase

both efficiency and reliability of

mai nt enance and operations. 10 Accordi ng

to this enbodi Pehests hangreertrpbhedapbjeess  nsheyebygcoafd rydngontrol card

32, and devi ce

nonitoring card 34 can exchange information with the

subst ati on noniRSiFaEians ebnPPbePtagldevPbdeRs ¢y immgdigitediVe serial bus
40 shared by those cards, 15 thereby reduci ng the nunber of cables to one

cabl e and

Sinﬁ@k;ggnﬁogﬂgegp?aﬁpﬁgg_ln case of an occurrence of a

problem. Moreover, by making a preventive maintenance

5 plan, managing inspection history, and performing

parts management based on the analytic results

and

diagnostic results, it is possible to simultaneously

increase both efficiency and reliability of

maintenance and operations.

10 According to this embodiment, the protection card

28, measuring card 30, control card 32, and device

monitoring card 34 can exchange information with the

substation monitoring and controlling device 42 via

the single serial bus 40 shared by those cards,

15 thereby reducing the number of cables to one cable and

simplifying the structure.

Furthermore, according to this embodiment,
protection card 28, measuring card 30, control
device monitoring card 34, and mobile terminal

20 are connected to the state detectors 14 and 18

controller 16 via optical serial process buses

the

card 32,
card 36
and the

20 and

22; therefore, the number of cables that connect those

cards to the state detectors 14 and 18 or the
controller 16 can be reduced, which simplifies

25 structure.

the



Furthernore, according to this enbodinent, the protection card 28,
nmeasuring card 30, control card 32, device nonitoring card 34, and nobile
termnal card 36 20 are connected to the state detectors 14 and 1% @p%m he
controller 16 via optical serial process buses 20 and 22; t her ef # ; e
nunber of cables that connect those cards to the state detectors 14 and 18
or the controller 16 can be reduced, whicjysinplifies the 25 structure. 12
JUL 2005 - 13 Moreover, according to this enbodi nent, the protection card
28, neasuring card 30, control card 32, device nonitoring card 34, and
nobile termnal card 36 are integrated within the on-site cubicle 12; 5
consequently, the system can have high performance and its size can be
small. Furthernore, according to this enbodi nent, serial data transmtted
via the serial bus 40 is in accordance with an international standard
protocol ; 10 ther eMOr€OVESAnEECOZKE N ttRedM i hachimean ERRt ur er s
products can be standardi zed.. _Moreover, .in this enbodi nent,  a w re-wound

PCT sensor hasPhRERCHESEr FBEH %ﬁycﬂeﬁ§u6§€6 Eé?g @&4&ﬁﬁ9t§%ﬁjQﬂﬁqeﬁﬁ'
TEASUr NG oo gk 108 B8 o P noLA%aR 10" ank® o] VAN KP4 20 @
are integrated within the on-site cubicle 12;

5 consequently, the system can have high performance and
its size can be small.

Furthermore, according to this embodiment, serial
data transmitted via the serial bus 40 is in
accordance with an international standard protocol;

10 therefore, connections between different
manufacturers’ products can be standardized.

Moreover, in this embodiment, a wire-wound PCT
sensor has been described which is used as a voltage
and current measuring sensor; however, by using a non-

15 iron-core Rogowski coil as a current measuring sensor
and using a sensor that divides voltage by means of a
plurality of capacitors as a voltage measuring sensor,
it is possible to reduce a power loss further than the
wire-wound PCT sensor and also reduce the size of the

20 system.

As described above, according to the present
invention, both monitor-information creating devices
and control-information creating devices are connected

to the monitoring and controlling device via a signal

25 transmission path which is shared by those devices.



and using a sensor that divides voltage by neans of a plurality of
capacitors as a voltage neasuring sensor, it is possible to reduce a power

| oss further than the w re-wound PCT sensor and al so reduce the ngﬂmi t he
20 system As described above, according to the present invention,

moni tor-information creating devices and control-information creating
devices are connected to the nonitoringjgand controlling device via a signal
25 transm ssion path which is shared by those devices. 12 JUL 2005 14 This
makes it possible to sinplify the structure, realize autononous autonation,
digitalize data, and effectively use data by utilizing a network. 15- JUL
205 What is clainmed is: 1. A substation systemconprising a state detector
for detecting the state of nonitored objects connected to a power systen a
controller for controlling controlled objects connected to said power

syst em accor diTig-s dadeft rigt BOTFOkRAR i oh; S Hp hbhy t Bhe | sEBYaREren creating
device for exchanging information with said state detector using digital
signal s as medieRldRf ALPIIROHRT RPTRVT IR i L IbbUut L1FRedREAL @A sai d

noni tored objects; .and a control-informatjon, creating device for creating
contr ol infoﬁﬁ%%QﬁfW?%y(ﬂﬁﬁrééﬁq:hYEﬁﬁ o9 of 1 RFEWRBKverting the created
control information alone with received control information into digital
signals and transmtting the



signals to said controller, wherein said nonitor-infornmation creating device
and said control-information creating device are connected to a nonitoring
and controlling device for collecting information about the st‘ t gy offjisai d
moni t ored objects and outputting contiel information for controlling said
controlled objects via a signal transm ssion path shared by those devices,
and exchange information with said nonitoring and controlling device using
digital signals as nedia, wherein said nonitor-information creating device
i ncl udes ahebis¢Himgd isast runent for measuring the state of said nonitored
objects and a device nonitor for indicating the presence or absence of a
problemin said nonitored objects; and said control-information creating
devi ce includesl.a prAtsabstatiorf systepesongrisingcn siate deiettombdridetdcting theataton t o
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cubicle and installed near said nitared and. control led . objects., 3. A
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the electric signals’into digital signals, and outputs the signals; and
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according to claim1, wherein said signal transm ssion path transmts
i nf or mat i oepnitnel-enfomnationseealing deine prgiconmestdddn almentitoniagragd controlling
device for collecting information about the state of said monitored objects and
outputting control information for controlling said controlled objects via a signal
transmission path shared by those devices, and exchange information with said
monitoring and controlling device using digital signals as media, wherein said
monitor-information creating device includes a measuring instrument for measuring
the state of said monitored objects and a device monitor for indicating the presence or
absence of a problem in said monitored objects; and said control-information creating
device includes a protector for performing an arithmetical operation to protect said
controlled objects and outputting a protection command and a controller for
performing an arithmetical operation to control said controlled objects and outputting

an operation command.

2. A substation system according to claim 1, wherein said monitor-
information creating device and said control-information creating device are

integrated within a cubicle and installed near said monitored and controlled objects.

3. A substation system according to claim 1, wherein said state detector
converts the state of said monitored objects into electric signals, converts the electric
signals into digital signals, and outputs the signals; and said controller converts

received digital signals into electric signals and outputs the signals to said controller.



protocol. 6. A substation systemconprising a state detector for detecting
the state of nonitored objects connected to a power system a cog(\t]r @]ger
for controlling controlled objects connected to said power sysi'é ‘ag rdi ng
to control information; a nonitor-inftegmati on creating device for
exchanging information with said state detector using digital signals as
nmedi a and al so creating informati on about the state of said nonitored
objects; and a control -information creating device for creating control
information for controlling said controller, converting the created control
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mai ntenanc%roFPéigggi ng device, which is a maintenance base, via a
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monitor-information creating device for exchanging information with said state

detector using digital signals as media and also creating information about the state of
said monitored objects; and a control-information creating device for creating control
information for controlling said controller, converting the created control information
along with received control information into digital signals and transmitting the
signals to said controller, wherein said monitor-information creating device and said
control-information creating device are connected to a monitoring and controlling
device for collecting information about the state of said monitored objects and
outputting control information for controlling said controlled objects via a signal
transmission path shared by those devices, and exchange information with said
monitoring and controlling device using digital signals as media, wherein said
monitoring and controlling device is connected to a maintenance managing device,

which is a maintenance base, via a communication line or communication network.

7. A substation system according to claim 6, wherein said maintenance
managing device monitors the presence or absence of a problem in said monitored
objects based on the information received from said monitoring and controlling
device, establishes a database that includes trend management and history

management of said monitored objects, and also conducts analysis and diagnosis.



