; ghe3e"N@K(6T@®?% - 1 Title of the Invention: SUBSTATI CN
Background of the Invention: 5 Field of the Invention> m@m&m "””,,”m
i nvention relates to a substation system and nore speC|f|caI

substation systemthat applies information technology (IT) to apgaout uses

for protecting and controlling 10 transformation equi pment connected to the
power systemin order to reduce the size bf-the transformation equi prment,

enabl e aut ononous aut omation, digitalize data, and effechummmn m dat a
by utilizing a network. 15 <Prior Art> Anbng power syste mmm, m
transm ssion systemand a power distribution systemare equi ppgg,wth 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 VO#E@?S’okhﬁhéuﬁﬁb@hkﬁBnhas a device for collecting and
distributing electric power, a device or systemfor controlling power flow,

and a device for 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. In

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.



protecting and controlling devices |ocated inside the 25 substati on. - 2
For exanple, a circuit breaker used for a gas insulating switchgear (4 YS)
is equi pped with a gas pressure sensor for detecting gas pressure, an
accel eration sensor for detecting signals emtted in 5 association with a
problem and a current and voltage detector; and a transformer is equi pped
with a thernoneter, pressure gauge, oil-=l@&vel sensor, and current detector
as sensors that detect the state of the transforner. 10 These sensors are
connected to a protection device, neasuring device, control device, and
device nonitoring device via cables that transmt electric signals.
Furthernore, the protection device, neasuring device, control device, and
device nonitoring device 15 are connected to a higher-rank substation

moni toring and contpay! ldagpdeyi &€ Mirdditdipredikah %%%He%o&h%t gsansmt
el ectric signals. The subs ation nmonitoring and controlling device nonitors

the state of thaseilaedny B&Q@%ﬁbe@@d(hﬁg)z@sté@ﬁib?éHEW1QﬁS§d gas the
i nformati on obtai ned by various sensors, displays the nonitored results on

the screen, angredbptkssepebat for dexeeRdagt gabhpreseare!, Bheaker and the
like. That is, it nonitors the state of the substation at a renote |ocation
and renotely 2Ecopéeaaeaonhsensomufbrbdeabetlagdsubaaﬂskemltted31n I n
conventional technology, a plurality of devices arranged at a | ower-rank
side are $ndi vhgsariptdonnwitbdat prohdesubsndt RoAurpRntonndgvaddage

control ling device via individual cables, thereby using several 5 cables,
whi ch conpl | cafieseckerst pnét ar srapgfokmer 4s 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.



plurality of |ower-rank side devices are connected to each sensor, which
uses several cables and even further conplicates the structure.
Furthernore, protection, control, and nonitor of devices at a 10 renote

| ocation also conplicate the structure of the substation system Moreover,
the use of anal og signals prevents effective use of data. Summary of the

I nvention: 15 The objective of the presén? fnvention is to provide a
substation systemthat enables sinplification of the structure and
effective use of data. To solve said problens, the present invention 20
conprises a state detector for detecting the state of nonitored objects
connected to a power system a controller for controlling controlled

obj ects connected to said power system according to control . information;
a noni tor-informt fancene@nitigndeViteehholody ,exC pangiang thnod triiieesw t h
said state detector using - 4 digital signals as nedia and al so creating
i nformati on abautahfedshat a dbweaidanknstideedrebjiadtiigidandly

control -information creating device for creating control information for
control ling satdnnentedl| ter thé svhstatinyg mheitorangdandntpokrodfiangati on
along with received control information into digital signals and
transmtting tAevicgnuia ipdiwiduadneablesr, thheebynusing several

nmoni tor-information creating device and said control-information creating
devi ce ar® confekled,tBhachocaPRLicAFRg BRE E6KUFENFPng TeviRer s of
collecting informatjon agguﬁ t he stake of said nonitored objects and
outputting conPtBFaiAFYr Rt LBHEF 5FaBBnELER PRYLIEGPJAEENCPBPPES b tect s vi a

i gnal i 5si h d_by_those devi d .exch
ot ormati on-w FRCTSS8aPRE noRPeGR) RECAnASKBREroF RPAGdBURCEVHEI ng di gi al

signals as ”?dkértﬁ%ieéoﬁgzﬁékgéé°Eh8fFEPEcEﬁ? '”9§&r§ﬂ%%&?%%,a schematic

di agram showi ng a system according to an ei odi nen pr esent
invention; Fl G2otbétsbhat 88ndPosXagRlembAivBLCcBrshalecdst getars are
installed ina d@sS; and FIG.B illustrates an exanple in which state
detectorpo are renboel tdchbiont aaBsf @biMPlicate 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 - 5 Description of the Invention: An enbodi nent of the present
iLnvention wll be described with reference to the drawings. FIG 1l is a
schematic diagram of a systemin accordance with an 5 enbodi nent of 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 transformation equi pnent 404 such as a transforner, circuit
breaker, and 10 di sconnector (not shown), which are nonitored and
controlled 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

control I ed obj @£l 4 éf&ﬁélQrQQkﬁédigt&% é‘%&rgié‘ﬁtiggcfﬁ‘féﬂhation

i nformati on, and” anot her”state detector e state tector 14 1s, for

exanpl e, as shoud ncRO Ft&ed: of N84 8| RS | Poedash)astl atang gw t choear

(AdS) 17 and conprises a wre-wound PCT (Potential™ Current Transforner)

sensor for nmeasehitAglyohfatfatién CeFé£Pingf déhecsysbene pash afigel ectro-optic
converter for converting electric signals detected by the PCT sensor 25

into optical scomatsl Ihforhacion-HpticonbnvElirg sa8id coltredbherected to an
optical serial process bus 20.

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



The controller 16 is installed in the GS 17 and conprises an opto-electric
converter for converting optical signals 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 conmand or an operation
command that is output fromthe opto-electric converter. The state detector
18 is installed in the AS 17 10 shown +n5FG 2 or in a transforner 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 GS 17, a tenperature sensor 18b for detecting tenperature
in 15 the transfornmer 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 tBSsEEﬁB%EBﬁ”@E LBe #nGHRESBL:Sensor 18e for detecting current
in the transformer 19, and al so has an 20 el ectro-optic converter for

converting electri gnSeaBalimehRal o#" @ heUpkéksehtoMneaak i2AN9AM1 Mo Optica
signals. The electro-optic converter is connected to the optical serial

process bus 22dekdribBeampien gaceéembé_etaoehteoairagia?asorpman igcjude a
hum dity 25 sensor for detecting humdity by nmeans of a sw tchgear

(SWER), a soni schemavticf diagetmcdifng giybtei an, agvorfancet weshdanheri oration
sensor for detecting insulation deterioration, and an odor sensor for

det ecti ng5 over embodngent afdehecpreSeitt hnmenbion~siIm EI®Gi L} eari@ng Wb
server termnal cards 24 and 26, a protection card 28, a neasuring card 30,
a control cardpSwerasHevEne, mdnfubetagiear §has, igngoanesbeletoeam nal card

36 are integrated with optical serial process buses 20 and 22. Each Wb 10
server term naPOW8EJtYaANgMAS8EONsSY¥ERABCPEJAt BOYCL| A2SEEAPBELISS, and al so
connected to a substation npnit ringpand co troIIing devi,ce 42 Xia a seri al

bus 40. The prBYBEEMoAScGANIBRe sWitP EFAPE4OLRaLi?E FAYLREEPY e devi ce

whi ch perfornms_an arithEticaI gper.ation baﬁegfon the inf.ormation sent from
n

t he state dete%?gp 13 fn S?BEF?f eﬁ(o?égfu& SFFgﬁ’pﬁfgcts and outputs a
g:?hgfh;g@ ;g”gﬁﬁgggﬁﬁgggir?hok”éﬂ&ﬁHBLoﬁhilﬁeagéaﬁHBEQSréﬁrQnﬁo IS
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



20 instrunment which neasures, for exanple, voltage and current of the
systemor voltage and current of the G S 17 based on the information sent
fromthe state detector 14 to check the state of the nonitored objects, and
out puts neasurenents to the Wb server 25 termnal card 24. The contro

card 32 is structured as _ g _ a control device which perforns an
arithnetical operation based on the inforfmtion sent fromboth the state
detector 14 and the substation nmonitoring and controlling device 42 in
order to control the 5 controlled objects, and outputs an operati on command
and a trip command to the controller 16 as control information. The device
nmonitoring card 34 is structured as a device nonitor which indicates the
presence or absence of a problemin objects being 10 nonitored based on the

i nformation Se@énﬁé@ﬂbahﬁoshﬁtSpéﬁéﬁitQériﬁlaﬁgoeékgubﬁstB@ results to the
Web server termnal card . The nobile termnal card 36 I1s structured as a

devi ce whi ch perforge éBn@&b&h@&tUGahsoﬁﬁ%%hﬂQ%dSQnaﬁhboGQSChanﬁ%d
information with a nobile 15 termnal. That is, the measuring card 30 and

t he devi ce nonecbeprgesaat BﬁtanelébtuﬁbueedvaSténnEbﬁrcaﬁoen&&ngn creating
devi ces whi ch exchange information with the state detectors 14 and 18 via
20 optical seroptipadcsignbilisesef@®@ fimdm22her oppéchilvekyialbprosensg opti cal
signals as nedia), and create information about the state of the objects
bei ng mord t or ebus TRe pnboeeleohriar diggadndandeanoackuntosr dr3a &rép

structured as control-information creating 25 devi ces which create control
i nformation fofolil ferceanEsPLLiARgt KBecGAPr é77| aFcesdipgnter® the created
control information along with control informtion received fron1the seri al

bus 40 into opPFEEFC§F@HaF§mm9H9 PraRBnPPerRE1OPgRaMEang thatcdfitrol I er 16.
Those 5 nonitor- tiopn, crea deyi ces and controlinformation
creating deV|c8 g EHP@gEBFeBP&Pr%F ¥ﬁéc ﬁonggggﬁbicle 12.
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 o0il 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 Web server term nal cards 24 and 26 exchange i nformation, for exanple,
based:on HTM. (Hypertext 10 Markup Language), with the protection card 28,
measuring card 30, control card 32, and device nonitoring card 34, transmt
information fromthose cards as dlgltal serial data to the substation

nmoni toring and controlling device 42 via the serial 15 bus 40, receive
serial data fromthe substation nonitoring and controlling device 42 via
the serial bus 40, and distribute the received data to each card.
Furthernore, the Web server term nal cards 24 and 26 receive tine
information froma tinme server 38 and 20 distribute the tinme information to
each card so that the tinme can be synchroni zed anong the cards. That is,
the tine server 38 receives GPS (d obal Positioning System signhals froma
satellite 44 VIswen)anbesaalé6séﬂgokr@aﬁnubﬁebtﬂﬁgloﬁgkae&bao @antained in
the GPS 25 signals to the Wb server term nal cards 24 and 26. - 10 The
serial bus 40, inButhtieAsHetuir@dratsbfnabnkbangsirsde@dcpanl, IS structured
as a substation inhouse LAN (Local Area Network), and serial data
transmtted vi anshtasdéonallebegidbatdion, eahddannoBoacsendancéEowi t h an

i nternational standard protocol (communication standards), for exanple, a
prot ocol | EC 6desectingl8verbpetihgedfba dheiteternati onal El ectrotechni cal
Commi ssion (1 EC). The protection card 28, neasuring card 30, control card
32, and device 10 Wbﬁmﬂ@rﬁﬁgo@aﬁdt34cabécé6nﬂéot@G ferNers&ermingds 40 via
the Web server terninal circuits 24 and 26, and are al so connected to the
subst ati on nDnFPSFFn§4aﬁHdcgﬁtrélPFHEGEE9PEeCQ§dv?§ rt ReMEA{YLANGeri al bus
40 shared by thos 15 Th

rds. g subat ion gnnltorlng %nd control.ling

ggx:gg 3ﬁi2ﬁ gﬁBng mﬁ;ﬁoﬁgf? ngfT uL@r eXécﬁn?O & PElPﬂnEPF nlﬁs a
nnnitoged anddgﬁf §P§ SOW?PHE ﬁFSﬁﬁggﬁ % ﬁgogg gﬁ%pr %gg%gkgé i ?En ]
20 T

er sonal _compuPBriCaE SAETRY prdcE8R bkek g0 aRl 92, PR REE TG 4l so

connect eflg V'aséBvb9t€é§ﬁEﬁa§2caEQ b@eahatgengg éénﬁ@bﬁad'%oaaCQEHE”'Cat'on

networ k. The screen of each personal conputers 48 and 50 25 di spl ays i mges
about the statgee{eeash,manit aled 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



- 11 object, and each 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

communi cation 5 line instead of the Internet 54. Both a maintenance
managi ng device 56, which is a maintenance base for an electric power
conpany, and anot her nmi nt enance nanagi Ag8devi ce 58, which is a mai ntenance
base for a manufacturing conpany that 10 manufactures devices for the
substation, are connected to the Internet 54. Operated by a naintenance
engi neer, the maintenance managi ng devi ces 56 and 58 exchange i nformation
with the substation nonitoring and 15 controlling device 42 via the
Internet 54, nonitor the presence or absence of a problemin objects being

moni tored based 88n£981'HEGEBBthEcﬁeE%rEBQHthﬁ APRichAktRgagnd control ling
device 42, and carry out trend managenent and history managenent of the 20

noni tored obj egpsratidn’ BABER bACE&hEOANnrbimhRidnCasaL €26k BBILAt €Aance
managi ng device 56 and 58 establishes a database to incorporate necessary

data via the |ptgteeliebdctandibaand eRet Babgdhaishomeditbring database,
each mai nt enance managi ng devi ce perfornms 25 various anal yses, di agnoses
about the noni tonedollindg2deocliiecta andogdeir abl ednakpécthe t her eby
confirm ng indications of potential problens or imediately taking

count er mreasur esonhroddedobbgrcvscuandnoutpfita pnobpemationecemmandy maki ng
a preventive maintenance 5 plan, nmanagi ng i nspection history, and

per f or m ng par@gdnanﬁgéﬁeﬁpmma§édt©nt ﬁecaﬁaryﬂﬂ@rré§uﬁ§scaﬁ&réﬂagnost|c
results, it is possible to sinmultaneously |ncrease both_efficiency and
reliability of lPrﬁPﬁ’t“éFléﬁBe ahiee o‘ﬂ)‘é‘?h‘f? “1t1‘€)r39&%0?%|¥9’19 $0'%hi s enbodi ment,
t he protectlonagard 28, .nmea surlngﬁcar deV|ce

moni toring car BYCcEuned, Rafgde FSrWﬁPESRrWV ﬁcbhéngﬁﬁéggF €oni t ori ng
and controlling dexice 42 ¥L3chhg 3kNg! §3B1LA Rugb%gc%gaBQQngy those

cards,
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



15 thereby reducing the nunber of cables to one cable and sinplifying the
structure. Furthernore, according to this enbodi nent, the protection card
28, measuring card 30, control card 32, device nonitoring card 34, and
nmobile termnal card 36 20 are connected to the state detectors 14 and 18
and the controller 16 via optical serial process buses 20 and 22;
therefore, the nunber of cables that connect t’hose cards to the state
detectors 14 and 18 or the controller 16 can be reduced, which sinplifies
the 25 structure. - 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 cons‘&m@mﬂlﬁ,ngt hg,esystem can have high performance and its
size can be small. Furthernore, accondioddero 1ehi sogubodi ment, serial data
transmitted via tf@N&&plalinfsngQ;is in accordance Wth &hei oreapaly onal
st andard protocolf 10.t herefore, coﬁn@éPPanibatﬁgﬁgrdifterent

manuf act urers' product¥edafrhe §1§§ngéﬁl[ld;lzeg. Mbr eover S+ i hREarmaenggdi ment

manfactu oS’ p us 40 int i
and transmit the Signals ¢ o Signals,

0 the controller 16

T
he wep Server termin
1nformation,

hmeasurj
ing carqg 30, control card 32
r

monitoring card 34
14

N 0lling device
:2z1::; receijye Serial data from t:j :::;:é: N
o ation
- o d;;::ntrolllng device 142 vig the Seria]
. lbute the T'eceiveq data to each
3 o e, the wep Server terming] card o
) o | 5 24 angd



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
measuri ng sensor and using a sensor that divides voltage by neans of a
plurality of capacitors as a voltage nmeasuring sensor, it is possible to
reduce a power |loss further than the w re-wund PCT sensor and al so reduce
the size of the 20 system As described adbwve, according to the present

i nvention, both nonitor-information creating devices and
control-information creating devices are connected to the nonitoring and
controlling device via a signal 25 transm ssion path which is shared by

t hose devi ces. - 14 This nakes it possible to sinplify the structure,
real i ze autononous automation, digitalize data, and effectively use data by

utilizing a networkhe serbal What 4'0S WmdiciEéondtitutes a signal
transmission path, is structured as a substation in-
house LAN (Local Area Network), and serial data
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



1. A substation systemconprising a state detector for detecting the state
of nonitored objects connected 5 to a power system a controller for
controlling controlled objects connected to said power systemaccording to
control information; a nonitorinformation creating device for exchangi ng
information with said state detector using digital signals as 10 nedia and
al so creating informati on about the statélof said nonitored objects; and a
control -information creating device for creating control information for
controlling said controller, converting the created control information
along with received control 15 information into digital signals and
transmtting the signals to said controller, wherein said
nonitorinformation creating device and said controlinformation creating

device are co éé{ttéhé'gggﬁtéﬁfééhéﬁmh £ 189,88V 6 CodLbufd! | ecting

20 informati on about the state noni't ored objects and outputting

control inforngdy iud BpEPaE I1Gh | doinsRis £ONEsRtEET DRESERSLYSR a signal
transm ssion path shared by those devices, and exchange information with

sai d noni t ori Ngaged ERNEES! bp&ga ity Coy Ush Nepeigténl A% sigiissianaredi a.
- 16 2. A substation systemaccording to Claim1l1, wherein said

moni t or - i nf or ned | wee ciraintganeyi ce ansulshic Tomé rad -a ndommmh ioat toeat i ng
device are integrated within a cubicle and installed near said nonitored
and 5 corirol | Einebjestead 3of AlebEtaermet sy4t em according to daim1,
wherein said nonitor-information creating device includes a nmeasuring

i nstrument for neaBathng maéntenarcefmanhding dewviicer b, owhéechsiand a

device nmonitor for indicating the presence or absence of a problemin said
noni t ored obj R EnteRANCR| BREDNEPHI AR NP HPFRE 1D rPRYRAL FPBP}RY/i c&d ncl udes a
pr ot ect or foriggrfornin% an arithnetical operation %o protect said

control | ed obj ?Eh%ﬁmp %Piﬁﬁiﬁﬁ?imﬁfiﬂiﬁ%t LY19R hm%ﬁ&F%w&Faacontro!ler
and bt pot 11 noh ST EERITE B8 PES A AR & REPLES SRR or ding 1o.
G aim1,qgher %Qn@f’aé@ﬁij?étéé\‘?i@l@é Sfé rtl?é’né./\%ééa{?ﬁ%,sﬁfg 8 n38kfed

noni tored objects 1nto electric signals, converts ectric signals into
digital signalg, gnd PyEPHhsSct®e, signals; and said controller converts

received digital signals into electric signals and outputs the signals 25
to said control |l eroperated 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



- 17 5. A substation systemaccording to Caim1l, wherein optical

communi cation is used as a communi cation nediumfor said digital signals. 5
6. A substation systemaccording to Claim1, wherein said signal

transm ssion path transmts information in accordance with an international
standard protocol. 7. A substation system according to Claim1, wherein 10
said nonitoring and controlling device= d2onnected to a nmai ntenance
managi ng device, which is a mai ntenance base, via a comunication |ine or
conmmuni cation network. 15 8. A substation system according to Caim?7,
wherei n sai d mai nt enance nanagi ng device nonitors the presence or absence
of a problemin said nonitored objects based on the information received
fromsaid nonitoring and controlling device, establishes a database that 20

| noludes trendog3aageTEAL 8BHLRbL318AY0BREREETPRheRbn)obEnERERAGed Ob) ects,

and al so conduc anal ysi's an I agnosi S.
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] ca] ca] ca] ca] ceRERS caprajenfnh] baped] en] the<apakytic resulssoand) @oaoghA' AW
ATATACD 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, the
protection card 28, measuring card 30, control card 32,
device monitoring card 34, and mobile terminal card 36
20 are connected to the state detectors 14 and 18 and the
controller 16 via optical serial process buses 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 the

25 structure.
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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.
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effectively use data by utilizing a network.
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for detecting the state of monitored objects connected
5 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 exchanging information
with said state detector using digital signals as
10 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
15 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
20 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

25 signals as media.
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said monitor-information creating device and said
control-information creating device are integrated

within a cubicle and installed near said monitored and

5 controlled objects.

3. A substation system according to Claim 1, wherein
said monitor-information creating device includes a
measuring instrument for measuring the state of said

10 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

15 outputting a protection command and a controller for
performing an arithmetical operation to control said

controlled objects and outputting an operation command.

4. A substation system according to Claim 1, wherein
20 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

25 to said controller.
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5. A substation system according to Claim 1, wherein
optical communication is used as a communication

medium for said digital signals.

5 6. A substation system according to Claim 1, wherein
said signal transmission path transmits information in

accordance with an international standard protocol.

7. A substation system according to Claim 1, wherein

10 said monitoring and controlling device is connected to
a maintenance managing device, which is a maintenance
base, via a communication line or communication

network.

15 8. A substation system according to Claim 7, 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

20 includes trend management and history management of
said monitored objects, and also conducts analysis and

diagnosis.



