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POWER SUPPLY SYSTEM AND POWER SUPPLY METHOD

Field

[0001]
Thepresentinventionrelatestoatechniqueforc
supply of power during a power failure.

Background

[0002]

Inrecentyears, business continuity planning (her
BCP) has become increasingly important to corporati
consideration of greater demands for BCP fromtenan
multi-tenantbuildingsaswell, BCPmeasuresareno
fornewbuildingsfromearlystagesoftheirplanni
governmentofficesand municipalities have announce
subsidies, as well as developmentguidelines, in or
BCPmeasureswhichfocusonacceptingpeoplewhoar
homeintheeventofadisaster. Recentdevelopmen
measures are attributable to the fact that, among 5
people who were unable to return home in the Tokyo
area in the wake of the Great East Japan Earthquake
private facilities were only capable of temporarily
number of people as small as less than a hundred th
attributable also to the planned blackouts after th
which affected business planning of corporations.
[0003]

Atpresent,asaresultofthealmosttotallacko
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in metropolitan areas preventing the number of buil
BCPmeasuresareimplementedfromincreasingrapidl
work for implementing BCP measures on existing buil
problematic in terms of execution and duration of ¢
BCP measures are not being advanced swiftly.
[0004]

Incidentally, the Fire Service Act, the Building S
Law, the Electrical Facility Technical Reference, a
require private power generation equipment such as
supply,anemergencypowersupply,andabackuppow
of supplying power during a power failure of a comm
supply or an occurrence of a fire accompanied by a
of a commercial power supply, to be installed in bu
calculation formula is defined for a power supplyin
an emergency power supply capable of supplying powe
fire-fighting equipmentand the like. Apower supp
is calculated based mainly on power used by a load
fire-fighting equipment and the like during a fire
fire-fighting/smokeremovalequipment,asprinkler
firehydrant(hereinafter, referredtoasan“emerg
power used by aload required by an emergency eleva
lighting, and the like (hereinafter, referred to as
load”). Asafetypowersupplyreferstothe“safet
orthe“businesspowersupply”whichisspecifiedi
Facility Technical Reference and which is used to m
functionalityofelectricequipmentownedbyacons
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ofcommercial powerfromapowercompanyisinterru
power supply is not a power supply used for evacuat
fire-fighting activities but is regarded as a power
forthecontinuationofbusinessandsafetypurpose

power supplyisthe“emergency power supply” specif
Service Act and is used when supply of power to fir
equipmentandthe like isinterrupted. Anemergenc

is a piece of equipment which is connected to a fir
sprinkler,fire-fighting/smokeremovalequipment,a
which supplies power so that the fire-fighting equi

like can operate in an appropriate manner even when
power supply is interrupted. The Fire Service Act

long power must be supplied to each piece of fire-f
equipment. Specifically, itis specifiedthatane

supply must be continuously operational for 60 minu
ataratedload,afueloilcapacityof2hoursor

and voltage can be established within 40 seconds.
supply is the “backup power supply” specified in th
Standard Law and is used as a power supply of emerg
smoke removal equipment, and the like. In a simila
emergency power supply of fire-fighting equipment a
a backup power supply is designed so that emergency
the like can operate for a certain period of time e
commercial power supply is interrupted. Hereinafte
power generation equipment represented by these saf
supply, emergency power supply, and backup power su
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referred to as a “private power supply”.

[0005]

To address the problems described above, PTL 1 dis

technique which enables supply of power to aloadt
using a private power supply by integrating power |
theeventofapowerfailureofacommercialpower
tothisdocument, loads are classifiedintoagroup
standby power can be cut and a group of loads whose
shouldnotbecut. Inaddition,withrespecttoth

whose standby power can be cut, power from an integ
trunk line is branched via a service panel board an
panelboard. Inthiscase,the service panelboard

by amaster circuitbreaker connected to the system
aplurality of branch circuitbreakersconnectedto
addition, the expansion panel board is constituted

of remote-controlled circuit breakers. A remote-co
circuit breaker is capable of remotely interrupting
accordance with an instruction from an external con
externalcontrollerdetermines,eitherautomaticall
operation, a remote-controlled circuit breaker to i
lineorthenumberofremote-controlledcircuitbre

to the circumstances. In this case, the “circumsta
whether or not a power failure of a commercial powe
occurred,aremainingfuelamountofaprivate powe
usage by loads, and the like. According to this do

a power failure of a commercial power supply, power
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power supply can be continuously supplied by anint
toloadsforwhichthe needto supply poweris high
power from being wastefully supplied to loads for w
tosupply powerislow. Furthermore, since the sup
loadsinastandbystatecanbeinterruptedevenwh
ofthecommercialpowersupplyhasnotoccurred,en
and costreduction can also be achieved by cutting
[0006]

Examples of other proposed conventional systems in
system which uses a combination of detection of a p
byapowerfailuredetectorandthepresenceorabs
of a fire by a fire detector to switch power supply
supply power to equipment that require power (for e
and a system which switches power lines depending o
fuel amount of an emergency generator and supplies
example, PTL 3).

[Citation List]

[Patent Literature]

[0007]

[PTL 1] Japanese Patent Application Laid-open No. 2
[PTL 2] Japanese Patent Application Laid-open No. 2
[PTL 3] Japanese Patent Application Laid-open No. 2
[0008]

However, the costtoenhance a private power suppl
to ensure power supplying capability inthe event o
is high. In addition, even when a private power su
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sufficient power supplying capability during an eme
the power supplying capability and loads to which p
suppliedchangedependingonastate ofacommercia
a state of the private power supply, a state of a f
like, it is difficult to appropriately distribute p

plurality of loads in a building.

SUMMARY
[0009]

Inordertosolvetheproblemsdescribedabove,a
system according to one aspect ofthe presentinven
a plurality of panel boards connected via a circuit
apowerlinetoacommercialpowersupplyandanoth
and a control apparatus connected viaa communicati
plurality of panel boards. Each of the plurality o
includes:aspecificcurrentsensorconfiguredtoo
value obtained by measuring a current flowing to a
fromthe power line; aspecific remote-controlled ¢
whichisaremote-controlled circuitbreaker provid
power line and the specific load; and a control uni
connectedviaasignalline tothe specific current
specificremote-controlledcircuitbreaker. Theco
is configured to receive fire occurrence informatio
whetherornotafireoccurs, powerfailureoccurre
indicating whether or not a power failure of the co
supply occurs, and private power supply information
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remaining energy amount of the private power supply
operation of the plurality of panel boards based on
information including the fire occurrence informati
failure occurrence information, andthe power suppl
and transmit an operation instruction indicating th
operation to the plurality of panel boards. A cont
specific panel board among the plurality of panel b
configured to determine a threshold for the measure
on the operation instruction and control the specif
remote-controlled circuit breaker to a connected st
interruptedstatebasedontheoperationinstructio
unitinthespecificpanelboardisconfiguredtod
ornotthemeasuredvalue exceedsthethresholdand
it is determined that the measured value exceeds th
the specificremote-controlled circuitbreakertot
state.

[0010]

In accordance with states of a fire, a commercial
supply,andaprivatepowersupply,powerfromthe
supply and the private power supply can be appropri
variably distributed to a plurality of loads inside

setting remote-controlled circuit breakers and thre

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]
FIG. 1 illustrates a functional configuration of a
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supplysystemaccordingtoanembodimentofthepre

FIG. 2illustratesaconfiguration ofapowersupp

FIG. 3illustrates a configuration of a divided pa
PB;

FIG.4illustratesconfigurationsofamasterboar
board, and a control board when an existing panel b

FIG.5illustratesaninstallationmethod ofamas
a branch board, and a control board;

FIG. 6 illustrates an arrangement of a power suppl
inside a building;

FIG. 7 illustrates a configuration of an area ener
management system;

FIG. 8 illustrates mode determination;

FIG. 9illustrates a registration method of an RB
table;

FIG. 10 illustrates an RB set value table;

FIG.11illustratesaconfigurationofapanelboa
to a modification;

FIG. 12 illustrates an RB set value table of a pan
according to a modification;

FIG. 13 illustrates operations of a power supply s
the event of a power failure;

FIG. 14 illustrates operations of a power supply s
the event that a power failure has occurred but a f
occurred;

FIG.15illustratesoperationsofapowersupplys
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a BCP mode;
FIG. 16illustratesoperationsofapowersupplys
a fire has occurred during a BCP mode; and
FIG. 17 illustrates operations of a power supply s

the event that a power failure occurs after a fire

DESCRIPTION OF EMBODIMENTS

[0012]

Hereinafter, an outline of embodiments of the pres
invention will be described.
[0013]

Withanemergency powersupplyspecifiedinthe Fi
Act, the Fire Service Act specifies that the time f
of a power failure of a commercial power supply to
of voltage must be 40 seconds or less. However, a
is not always associated with a fire as exemplified
blackout or a blackout caused by an insufficient su
commercial power. Inthis case, power supplied fro
power supply is directed to a safety load and a pow
capacity for an emergency load remains as surplus p
surplus power can be effectively utilized to supply
of important equipment such as a server.
[0014]

Usually, implementing a BCP measure to a building
work for installing or enhancing a private power su
and work for installing or renovating a power line.
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advancement of BCP measures is mainly due to cost,
construction, and installation space. Specific exa

are as follows.

» The cost of private power supply equipment is hi
particular, in the case of an existing building, th
available spacetoinstall or add private power sup

*Theenhancementofprivate powersupplyequipmen
reinforcement of a floor of the building due to an
equipment weight and renovation of walls for sound-
addition, the cost of incidental work such as secur
discharging smoke to the outside of the building an
cooling equipment of a private power supply is high
applies to enhancing auxiliary equipment such as a

*Withanexistingbuilding,sincetenantsareat
thedaytimeonweekdays,constructionworkistobe
overthe weekendsandduringthe night. Asaresul
of construction increases. Generally, since premiu
to work cost for weekends and the nighttime, the du
construction must be shortened as much as possible.

* An existing line that supplies power from an exi
private powersupplymustberenovatedoranewlin
[0015]

Since surplus power of a private power supply is s
to a usable upper limit (a range of an emergency lo
aproblem in that load equipment to use the surplus
subjected to a power use limit. In addition, with
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suchasanofficebuilding,powersupplyfromapri

to a plurality of users must be controlled and conc
apowersupplyrangeinausagespacemustbeaccom
examples of the problems include the following.

*Whensurpluspowerofanemergencyloadsetwhen
the capacity described earlier is exceeded, an emer
the private power supply occurs.

* When using the surplus power or when interruptio
anemergencystopoftheprivatepowersupplyoccur
current or the like.

« Control for supplying the surplus power only to
devices such as a server must be performed to limit

*Whenafirebreaksoutduringuseofthe surplus
useofthe surpluspowermustbe stoppedandaneme
be established.

eInordertosupplypowertofire-fightingequipm
hours or more as specified by the Fire Service Act,
operabletime of a private power supply mustbe det
ofthe surplus power mustbe stopped by settingat
like.

eInordertosupplythesurpluspowertoaplural
inside the building or supply the surplus powerin
mannertoaportionofspacessuchasdisastercont
ofrespectivecompanies,asystemmustbeconstruct
apower supplying capacity ofthe entire buildingt
and a power supplying capacity of each space to be
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[0016]
SincethepowersupplysystemproposedinPTL1do

control upon detection of a fire, using an emergenc

emergency power supply as surplus power is not appr

addition, thissystemremotelyinterrupts supply of

in the event of a power failure or when conserving

of branch circuit breakers of an existing panel boa

words, a control section installed in each panel bo

switchingonoroffofremote-controlledcircuitbr

in units of branch circuit breakers. Therefore, wh

plurality of existing panel boards, a control secti

ineachofthepluralityofpanelboardsandacont

controlstheplurality ofcontrolsectionsinacen

are required. Furthermore, a corresponding number

remote-controlledcircuitbreakersarerequired. W

ofremote-controlledcircuitbreakersisnottoola

of a general household or a small-scale consumer, t

panelboardsinthe case ofalarge-scale consumer

from several tens to several hundreds and the numbe

circuitbreakersperonepanelboardisnormallyal

tens. Therefore,thenumberofremote-controlledc

of separately-installed panel boards as a whole bec

significantlylargeand,sinceasizeofaremote-c

breaker itself is larger than that of a branch circ

installation space increases.

[0017]
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Forexample,theFire Service Actrequiresthatan
generator holds enough fuel to stay operational for
more. Since an uninterruptible system utilizing th
generator proposed in PTL 2 does not enable control
automatically stopping a load due to a threshold of
fuel amount when a remaining operable time reaches
formanuallystoppingaloadaftersomehowconfirmi
fuel amount, an emergency load of the emergency gen
be appropriately used as surplus power. Furthermor
supplying capacity of the entire building cannot be
apower supplying capacity of each space cannotbe
to supply power to a plurality of users inside the
supply power in a concentrated manner to a portion
as disaster control headquarters of respective comp

[0018]

An autonomous operation system utilizing the power

storage/emergency generator and power apparatus pro

3ispremisedonbeingequippedwithpowersupplyin
is sufficient with respect to general loads and a f
on installing a dedicated line for supplying power
load, and is unable to solve the problems of cost,
construction, and installation space.

[0019]

On the other hand, when power is obtained fromac

power supply, the power supply system according to
embodimentsuppliespowertoageneralloadandal
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(hereinafter, a BCP load) and enables power intende
emergency load from a private power supply to be re
supplied to a BCP load under conditions such as dur
failureofthecommercialpowersupplywhenafire
Furthermore, by simplifying construction for enhanc
power supply apparatus or a skeleton or simplifying
construction, the power supply system enables a BCP
building to be performed while reducing cost, durat
construction, andinstallationspace. Inaddition,

a plurality of users are present inside the buildin
power to BCP loads of the plurality of users is con
wholeandapowersupplyingcapacityforeachuser,
andaveraging of power supply spaces, andthelike

set.

[0020]

The building is an office building, a factory, a h
orthe like whichincludes acommercial power suppl
power supply apparatus suchasanemergency generat
and whichincludes a service line connectedto age
anemergencylineconnectedtoasafetyloadandan
The power supply system according to the present em
a function of supplying power from a private power
event of an emergency such as a power failure and,
apluralityofcircuitbreakersontheemergencyli
line, establishing a power supply line to the gener
integrating trunk lines.
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[0021]

When using surplus power, since a determination of
or not the surplus power is usable must be made by
the circumstances such as whether an emergency has
whether afire has notoccurred, acentralized mana
apparatushasafunctionofreceivingstatesignals
failure detection signal, a fire occurrence signal,
signal regarding a state of the private power suppl
from detectors or a central monitoring apparatus or
control board of amonitoring system provided insid
inorderto manage the building and determiningwhe
surpluspowerisusablebyalogicaloperationbase
of the respective state signals.

[0022]

The centralized management controlapparatus hasa
of performing opening/closing operations of the plu
circuit breakers and selecting a suitable mode from
of modes set in advance and outputting a signal of
mode to a control unit that controls a panel board
centralized management control apparatus determines
surpluspowerisusablebasedonaresultofthelo
In addition, the centralized management control app
connected to aterminal apparatus to cause the term
to display information and warnings regarding the e
and enable set numerical values to be input to the
apparatus.
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[0023]

The control unit controls a circuit of a panel boa
supplies powerfromaservicelinetoageneralloa
to the control unit, the panel board includes a cur
aplurality of remote-controlled circuitbreakers (
breakers), and a branch circuit that distributes po
generalloadandtheBCPload. Thepanelboardmay
an electricity meter connected to a communication n
electricity meter is a sensor which is connected, v
communication network, to a systemsuch as anx-Ene
System (XEMS, where x denotes a building, a factory
acommunity, orthe like) oraMeter Data Managemen
and which measures a current, electricity, or the |
to the panel board.
[0024]

The control unitis connected to a current sensor
function of constantly measuring a currentinside t
and a function of causing an opening/closing operat
remote-controlledcircuitbreaker. Furthermore,th
has a function of receiving an RB set value table i
opening/closing set value and an interrupting curre
ofeachmodefromthecentralizedmanagementcontro

storingtheRBsetvaluetable. Amodeindicateso

of values such as a normal mode, a BCP accommodatin

interrupt mode, a maintenance mode, and a manual mo
opening/closing set value and an interrupting curre
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are registered for each mode. The opening/closing
theinterruptingcurrentsetvaluecanbevariedin

the needs of each user by a terminal apparatus conn
centralized management control apparatus.

[0025]

The control unit has a function of causing an open
operation of a remote-controlled circuit breaker to
circuit when the current inside the panel board exc
interrupting current set value in the RB set value
control unit has a function of limiting demand powe
board by opening/closing operations of remote-contr
breakers respectively arranged in a circuit that su
to ageneral load and a circuit that supplies power
in the panel board.

[0026]

Forexample,ifamodethatisinstructedbythec
management control apparatus to the control unitis
the panel board only supplies power to the BCP load
modeistheinterruptmode, the panelboardinterru
loadsandBCPloadsandavoidsusingsurpluspower
or when an operating time of the private power supp
time limit. Furthermore, the centralized managemen
apparatus has a function of setting an opening/clos
and an interrupting current set value of each mode
to each of a plurality of control units.

[0027]
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The centralized management controlapparatus hasa
of differentiating a timing at which a mode signal
each control unit. When the centralized management
apparatusoutputsamodesignalforsimultaneously
of power to all control units, since power is simul
suppliedtoall panelboards, anemergency stop of
supply may occurduetoanexcessiveinrushcurrent
when the centralized management control apparatus o
signal for simultaneously stopping supply of power
units,anemergencystopofaprivatepowersupply
Is incomplete may occur due to an overrun or a UPS
power to remote-controlled circuit breakers may be
alarge load due to the instantaneous use of a sign
of power when simultaneously interrupting several t
remote-controlled circuit breakers causing a phenom
current increases abruptly and subsequently decreas
In order to prevent these effects, the centralized
controlapparatushasafunctionofselectingapri
of outputting mode signals to individual control un
function of setting an output time interval (output
atime interval of outputto anarbitrary time and
signalsto all control units within an arbitrary co
These functions are enabled when outputting mode si
respective control units.
[0028]

The centralized management controlapparatus hasa
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of constantly monitoring astate signalofaremain
ofaprivate powersupply, astate signalofapowe

of a battery, or the like and a function of computi
operating time of the private power supply. In add
centralizedmanagementcontrolapparatushasafunc
supply of power from the private power supply and i
remote-controlled circuit breakers of all panel boa
remaining operating time reaches a remaining operat
threshold setin advance. These functions are prov
that fuel or a power storage amount corresponding t
time for which power must be supplied to an emergen
specified by the Fire Service Act and the like is r
[0029]

A panel board may be constituted by a plurality of
includingamasterboardthatreceivessupplyofpo
line,abranchboardthatsupplies powerto circuit
outlets, and a control board that controls the pane
Accordingly, the panel board may be installed in a
integrated manner.

[0030]

Eachofthe plurality of panelboardsinsidetheb
controlled using modes, an opening/closing set valu
interrupting current setvalue. For example, inth
interrupting a remote-controlled circuit breaker ar
generalloadsupplycircuitconnectedtoageneral
an interrupting current set value of a remote-contr
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breaker arranged in a BCP load supply circuit conne
load to 10 amperes, the general load is interrupted

BCP load can use power up to 10 amperes. Since the
management control apparatus can calculate maximum
based on an integrated value of interrupting curren

of respective BCP modes registered and set in the ¢
management control apparatus, a BCP load in accorda
surpluspoweroftheprivatepowersupplycanbese

inthe BCP mode can be limited. Accordingly, an ef
occurrence ofanemergency stop ofthe private powe

by the power demand in the BCP mode exceeding the p
capacity can be reduced and the power supplying cap
emergency load can be used as surplus power.

[0031]

Sinceanadjustmentofdifferentiatingoutputtimi
madewhenthecentralizedmanagementcontrolappara
signals to a plurality of control units, the effect
currentto the private power supply can be reduced
simultaneously outputting the mode signals.

[0032]

Sincethecentralizedmanagementcontrolapparatus
mode signals to control units in accordance with a
inadvance foreach panelboard, powerdemands of p
bereducedinanascendingorderoftheir prioritie
with conditions such as an operating time of the pr
supply. Asaresult,theoperatingtimeofthepri
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can be extended.
[0033]

Since surpluspowerissuppliedtoloadsfromase
and circuits inside the panel board, a conventional
dedicatedlinefortheprivatepowersupplyisnol
In addition, since the number of installed dedicate
isreduced, installationspace andthe numberofpa
and a construction period is shortened.

[0034]

The use of surplus power eliminates the need to en
private power supply or perform auxiliary work on a
anexistingprivatepowersupplycanbeused. For
privatepowersupplythatexceedsaplannedpowers
is not required as the private power supply. In ad
transformerorthelikeisnotrequiredforthepri
Accordingly,installationspaceandthenumberofp
and a construction period is shortened.

[0035]

BysupplyingpowerfromaBCPloadcircuitofthe
toBCP loads such asaserverand otherimportantd
outletsinanoffice, powerneednotbesuppliedto
the private powersupplywhenapowerfailureofa
supply occurs in the event of a disaster or the lik
who are unable to return home can also be accommoda
[0036]

The centralized management control apparatus may i
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aremote-controlledcircuitbreakerconnectedtoa

power state setinadvanceinatimeslotsetinad
ofwhether or nota power failure ofacommercial p
occurred. Accordingly, since standby power of load
conditioning equipment, office automation (OA) equi
manufacturing equipment which do not operate during
on weekends can be cut, power saving is achieved.
[0037]

Byinstallingasysteminterconnectionprotection
the power supply system according to the present em
capable of constructing a line in which systems of
and an emergency line are interconnected and can su
allloads. Asaresult,inthe eventwhere a power
commercialpowersupplyhasnotoccurredandafire
hasnotoccurred,whenpowerusageofallloadsas
on ameasured value of a current sensor almost exce
power, the centralized management control apparatus
apeakcutbyactivatingtheprivatepowersupplyo
unnecessary general loads. For example, the centra
management control apparatus can acquire informatio
power usage of acommercial power supply,andwhen
exceeds a power usage threshold set in advance, the
management control apparatus canreduce power usage
the private power supply. The power usage threshol
example, a value obtained by subtracting a margin s
from contracted power.
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[0038]

Generally, power supplied from a panel board to a
determined by a fixed ampere trip such as 50 ampere
and 100 amperes of a sub-circuit breaker (distribut
breaker, molded case circuit breaker, branch circui
manualcircuitbreaker)ofeachbranchedwiringin
Therefore, when the power supply system according t
embodiment is not used, by manually controlling a s
breaker, power from the panel board is distributed
addition,powerdistributioncannotbecontrolledi
than the ampere trip of a sub-circuit breaker. In
embodiment, the use of a current sensor and a remot
circuit breaker enables an arbitrary ampere trip to
Accordingly, power supplying capacities of a commer
supply and a private power supply can be thoroughly
tenants.

[0039]

When the private power supply is being used and a
occurred in the building, the centralized managemen
apparatus interrupts supply of power to loads other
emergency load and a safety load. Accordingly, pow
suppliedtoanemergencyloadandasafetyloadsuc
equipment in preference to general loads and BCP lo

[0040]

The centralized management control apparatus const

computes a remaining operating time of the private

23

load is
s, 75 amperes,
ion circuit
t breaker,
thepanelboard.
o the present
ub-circuit
to loads. In
nunitssmaller
the present
e-controlled
be set.
cial power

supplied to

fire has
t control
than an
er can be
hasfire-fighting

ads.

antly

power supply,



PHT140251
andperformscontrolforstoppingsupplyofpowert

a result of the computation is equal to or less tha
operatingtimethresholdsetinadvance. According
time forwhich poweris suppliedtoanemergencylo
by the Fire Service Actandthe like can be maintai
computation enables the centralized management cont
to recognize a timing at which supply of power to a
tobestopped, forexample,theremainingoperating
may be set higher than a limit and notification may
bysoundinganalarmfromaspeakerbefore (forexa
before the limit) stopping the supply of power. Ac
tenants can turn off a power supply of an important
as a server through a normal process.

[0041]

A panel board may be divided into a plurality of p
Accordingly, the panel board can be carried into an
locations accessed via a narrow carry-in route and
withlimitedinstallationspacewhicharecommonly
buildings.

[0042]

When there is an existing panel board, the panel b
be installed in proximity of the existing panel boa
Accordingly, sincerenovationwork ofthe existing
be completedinashort period oftime, evenwhena
forwhichawholebuildingblackoutcanbeperforme
building is limited to about one day a year, renova
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allpanelboardsinthe building canbe completedw
period of time.

[0043]

Hereinafter, embodiments of the present invention
described with reference to the drawings.
[0044]

FIG. 1 illustrates a functional configuration of a
supplysystemaccordingtoanembodimentofthepre
[0045]

Whileapowersupplysystemappliedtoanofficeb
be described in the presentembodiment, the power s
be applied to alogistic facility, a factory, a hos
like. The power supply system includes a centraliz
controlapparatus 10, a plurality of panelboards P
(where nis aninteger), aterminal apparatus 111,
circuit breakers CB1, CB2, ..., CBk (where kis anin
uninterruptible power supply (UPS) 115. Although e
distinguishedfromeachotherbynumeralsattached
character in reference symbols, when elements need
distinguished from each other, the numerals in refe
may be omitted.

[0046]

As functions, the centralized management control a
10includes amonitoring process 101, alogical ope
102,andacontroloutputprocess103. Thecentral
controlapparatus10is,forexample,acomputeran
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inFIG. 2, includes amemory 121, a central process
122, and a communication interface (I/F) 123. The
programs and data. In accordance with the programs
memory,theCPUfunctionsasthemonitoringprocess
operation process 102, and the control output proce
[0047]

A panel board PBn includes a control unit CUn, a c
transformerCTn,ameterMn,andremote-controlled
RBn1, RBn2, ..., RBnm (where n and m are integers).
panel board PB may only include one remote-controll
breaker RB.
[0048]

Theterminalapparatusl11lisinstalledinadisas
center inside a building or the like. The terminal
is, for example, a computer and includes a memory,
communication interface, an input device, and a dis
The memory stores programs and data. The CPU execu
input/output function in accordance with a program
memory. The input device accepts an input from a m
displaydevicedisplaysinformationfromthecentra
control apparatus 10. Moreover, an input device an
device connected to the centralized management cont
10 may be used instead of the terminal apparatus 11
[0049]

The speaker 112 is connected to the terminal appar
and generates an alarm sound via the terminal appar
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accordance with an instruction from the centralized
control apparatus 10.
[0050]
TheUPS115isinstalledinadisastercontrolcen
a building or the like and supplies power to the ce
management control apparatus 10, the terminal appar
control unit CU, and the remote-controlled circuit
[0051]
Thecentralizedmanagementcontrolapparatus10is
inadisaster control centerinside abuildingort
receive a state signal of a device of the present s
communication network and perform a monitoring proc
state signal. Whenaproblemoccursinaresultof
process101, thecentralizedmanagementcontrolapp
thespeaker112togenerate analarmsoundand caus
apparatusllltodisplayawarning. Theterminala
a role as a user interface for displaying a monitor
the centralized management control apparatus 10, in
value, displaying a currentmode, and the like and
of storing data.
[0052]
Themonitoringprocess10lusesadatabaseareal4d
subjected to the monitoring process 101 includeas
ofeachdetectoroutputfromapowerfailuredetect
power supply, a fire warning board of the building,
astate signal 12 of each piece of equipment output
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board or a circuit breaker of a private power suppl
an emergency generator or a battery, and a state si
panel board PB output from a controlunit CU arrang
board PB, and are stored in the database area 14.
information,thedatabaseareal4storespowerfalil
of a commercial power supply, fire information of t
voltage establishmentinformation of the private po
power recovery information of the commercial power
recovery information, supplied power values, curren
poweramounts ofthe commercial power supply andth
supply 54, a fuel amount of the private power suppl
open/close state of each remote-controlled circuit
CB openl/close state of each circuit breaker CB, a p
amount of the private power supply 54, and the like
[0053]

The logical operation process 102 performs a logic
operationofeach state signalregisteredintheda
The logical operation process 102 constantly perfor
determinationl5basedonacombinationofrespecti
Whenachangeinmodesoccursasaresultofthemo
15 thelogicaloperationprocessl02canperforma
determination 16 of the circuit breaker CB accordin
output CB opening/closing signals 17 of the circuit
CB2, CB3, ..., CBn connected to a power line, and per
opening/closing operation of the circuit breaker CB
themodetoswitchpowerlines. Furthermore,thel
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process102performsaninterlock36undercertain
as an occurrence of a fire.
[0054]

Based on an output destination priority process 18
plurality of control units CU in a plurality of pan
in the logical operation process 102 and an output
19ofthecontrolunitsCU,thecontroloutputproc
output 20 of mode signals indicating a mode to the
control units CU. At this point, the control outpu
can reduce an inrush current to the power supply by
delayedoutput2linwhichthemodesignalsareseq
to the plurality of control units CU at timings tha
staggeredbyintervalssetinadvancesuchthatout
units CU is completed within a completion time set
[0055]

The controlunit CU has astorage areasuchasam
RB set value table 22 having been set and registere
centralized management control apparatus 10 by the
apparatus 111 is output by the centralized manageme
apparatus 10 and registered in the storage area. A
opening/closing set value defining an opening/closi
ofaremote-controlledcircuitbreakerRB connected
unit CU and an interrupting current set value defin
that interrupts the remote-controlled circuit break
and registered in the RB set value table 22.
[0056]
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Based on an input 23 of a mode signal from the cen

management control apparatus 10, the control unitC
opening/closing ofacircuitinside the panelboard
24interruptingcurrentsetvaluesoftheremote-co
breakers RBnl, RBn2, ..., RBnm connected to the contr
referring to the RB set value table 22, performing
opening/closing determination 25 based on opening/c
values, and performing a delayed output 27 of openi
signals 26 of the remote-controlled circuit breaker
..., RBnm to perform an opening/closing operation 28
remote-controlled circuit breaker RB according to t
[0057]

In addition, the control unit CU is connected by a
to a meter M housed inside the panel board PB in or
a current value 29 and a power amount 30 inside the
PB, and constantly performs atable reference 31 fo
whetherornotthecurrentvalue29exceedstheint
setvalueregisteredinthe RB setvaluetable 22.
connected to a current transformer CT and converts
detectedbythe currenttransformer CTintoameasu
example, in the case of a three-phase AC wire, the
transformer CT includes athree-phase currenttrans
meter M calculates a currentbased onan output of
currenttransformer. Hereinafter, the currenttran
the meter M will be collectively referredtoasac
When the current value 29 exceeds the interrupting
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value, the control unit CU can perform an RB openin
determination 25, output 26 an RB opening signal to
opening operation 28 of the remote-controlled circu
and interrupt a circuit.

[0058]

Accordingly, control of power lines and panel boar
centered on the centralized management control appa
be realized.

[0059]

A period of time for which power is to be supplied
emergency load by the private power supply 54 is sp
Fire Service Act and the like. For this reason, th
managementcontrolapparatus10performsaremainin
computation 32 in which a state signal of a remaini
of the private power supply 54, a state signal of a
amount of a battery, and the like are constantly mo
remaining operating time of the private power suppl
calculated, and when a result of the logic operatio
conditions set in advance, the centralized manageme
apparatus 10 outputs a mode signal for interrupting
remote-controlled circuit breakers RB of all panel
the control unit CU in order to stop the supply of
private power supply 54 to the panel board PB and i
supply of power to general loads and BCP loads. Fo
centralizedmanagementcontrolapparatusl0Oreceive
power amount, an accumulated operating time, an oll
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aremaining fuel amount, and the like of the privat
54andcalculatestheremainingoperatingtimebase
information. Alternatively,aremainingenergyamo
ofthe private power supply 54 may be usedin place
operating time. For example, the centralized manag
apparatus 10 may acquire information indicating a r
operating time, and when the remaining operating ti
falls below a time threshold set in advance, cause
apparatus 111todisplayawarning,andtransmita
controlling the remote-controlled circuit breaker R
interrupted state to a plurality of panel boards PB
[0060]

The private power supply 54 may also supply power
equipment not controlled by the present invention s
fire-fighting/smokeremovalequipmentandemergency
a power supplying capability of each power supply m
accordingtotheperformanceofthepowersupply.
occurs in which a shortage or a surplus of a power
ofthe privatepowersupply54iscreatedbecauset
supply 54 is unable to accommodate a change in load
demands of equipment abruptly increases or decrease
periodoftime,andacontrolapparatusofthe priv
54 (aprivate power supply control section55) dete
increase or decrease in the power supply amount exc
permissible range of the performance of the private
54, the private power supply 54 may take anemergen
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or may interrupt a line using a circuit breaker tha
private power supply 54 to the power line in order
failure of the private power supply 54. In order t
private power supply 54 from exceeding a permissibl
increase ordecrease inthe power supply amountdue
ordecreaseinpowerdemandcausedbytheoutput20
athresholdindicatingapowersupplying capability
power supply 54 is set to the centralized managemen
apparatus 10. The centralized management control a
constantly monitors and determines supplied power.
addition to a determination based on athreshold, a
may be made based onavoltage dropsignal,anover

or the like input from the control section of the p
supply 54. Specifically, by monitoring supplied po
private power supply 54 thataccompanies a changeii
that occurs when performing a delayed output 21 of
and predicting 33 an amount of change per unit time
centralized management control apparatus 10 determi
permissible range (a range of an amount of change s

of the private power supply 54 is exceeded, the cen
management control apparatus 10 performs a process
the delayed output 21 of the mode signal, or when p
including other equipmentnot controlled by the pre

increasesinastatewheretheprivate powersupply

power and the centralized management control appara

determines that the supplied power of the private p
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exceeds the permissible range, in order to preferen
power to specificimportant equipment such as a saf
the centralized management control apparatus 10 out
interruptmode to a specific panelboard whose prio
centralized management control apparatus 10 is low
aremote-controlled circuitbreakerand, consequent
power demand and the like.
[0061]

FIG. 2illustratesaconfiguration ofapowersupp

[0062]

A service line 50 is connected to a commercial pow

51outsideofabuilding. Apowerfailuredetector
apowerfailure ofthe commercial power supply 51,
56 that detects a fire of the building, a private p
connectedtoanemergencyline53,andaprivatepo
section 55 that controls the private power supply 5
inthe building. The centralized management contro
is connected to the power failure detector 52, the
supply control section 55, and the fire detector 56
ofsignallinesandis capable ofreceiving a state
piece of equipment.

[0063]

Theprivate powersupply54maybeageneratorusi
engine, a gas turbine engine, or the like or may be
Moreover,theprivatepowersupply54maybeconnec
tothe emergencyline 53 viaacircuitbreakerort
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line on a secondary side of a transformer TR.
[0064]

When detecting afire in the building, the fire de
enables a fire detection signal. When detecting a
of the commercial power supply 51, the power failur
enablesapowerfailuredetectionsignal. Thepriv
controlsection55controlstheprivatepowersuppl
astate ofthe private power supply 54 such as acti
establishment, and aremaining energy amount. More
detector56,thepowerfailuredetector52,thepri
control section 55, and the circuit breaker CB may
to the centralized management control apparatus 10
monitoring apparatus that is provided in a monitori
the building.

[0065]

Aplurality of panelboards PB capable of supplyin

general loads and BCP loads and a circuit breaker C
opened or closed by the centralized management cont
10 are connected to the service line 50 to create a
the service line 50 can be controlled. In a simila
circuitbreakerCB2whichiscapableofsupplyingp
load113andanemergencyloadll4andwhichcanbe
by the centralized management control apparatus 10
totheemergencyline53tocreateastatewhereth

53 can be controlled.

[0066]
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In addition, CB3 capable of connecting the service
and the emergency line 53 with each other by an ope
operation can be opened or closed by a signal outpu
centralized management control apparatus 10. There
suppliedfromthe private powersupply54 canbefe
line 50. In addition, power supplied from the comm
supply 51 can be fed to the safety load and the eme
[0067]

ThepluralityofpanelboardsPBconnectedtothe
50 have a circuit capable of branching and supplyin
general load circuit and a BCP load circuit. Remot
circuit breakers RB1 and RB2 are respectively arran
general load circuit and the BCP load circuit. The
remote-controlled circuit breakers RB1 and RB2 perf
opening/closing operations in accordance with a sig
acontrolunitCU arranged inside the panelboard P
load circuit includes a plurality of sub-circuit br
arerespectivelyconnectedtoapluralityofgenera
BCPloadcircuitincludesapluralityofsub-circui
are respectively connected to a plurality of BCP lo
Moreover,whenthe plurality ofgeneralloadsL1an
of BCPloadsL2respectivelycorrespondingtoaplu
spaces are connectedto one panelboard PB, the pan
include three or more remote-controlled circuit bre

[0068]

Each of the control units CU1, CU2, ..., CUn can cha

36

line 50
ning/closing
t from the
fore, power
dtotheservice
ercial power

rgency load.

serviceline
g power to a
e-controlled

ged in the

orm
nal output by
B. Thegeneral
eakers which
lloadsL1. The
tbreakerswhich
ads L2.
dtheplurality
rality ofusage
elboard PB may

akers RB.

nge an



PHT140251
interrupting current set value by referring to the
table 22 set and registered in advance for each mod
signal is input by the centralized management contr
10 and by performing opening/closing operations of
remote-controlled circuitbreakersRBland RB2ina
opening/closing set values.
[0069]
Inaddition,thecontrolunitCUconstantlymonito
value inside the panel board PB using the current t
and the meter M and constantly refers to an interru
set value in the RB set value table 22 stored in a
inside the control unit CU by the centralized manag
apparatus 10, and when the measure current value ex
interrupting current set value, the control unit CU
theremote-controlledcircuitbreakerRBlorthere
circuit breaker RB2.
[0070]
Sincethecentralizedmanagementcontrolapparatus
an interrupting current set value for each mode wit
allcontrolunitsCUinadvancebasedonaninputf
apparatus111,thecentralizedmanagementcontrola
setpowersuppliedtothe panelboard PBsothatth
does not exceed a power supplying capacity of the p
supply 54 for an emergency load.
[0071]
Accordingly,thecentralizedmanagementcontrolap
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establishes supply of power to the panel board PB s
supplied power does not exceed a power supplying ca
private power supply 54 foranemergencyload byis
foranopeningoperationtoCBluponreceivingapo
from the power failure detector 52 to interrupt the
50 from the commercial power supply 51 and issuing
a closing operation to CB2 after receiving an activ
and a voltage establishment signal of the private p
fromtheprivatepowersupplycontrolsection55to
of power to the emergency line 53 from the private
54 and by issuing a command for a closing operation
state where there is no fire signal from the fire d
supply power to the service line 50 and outputting
totherespective control units CUto adjustpower
panel board PB. Inthe case of an existing buildin
panel board 65 may be connected to the remote-contr
breaker RB21 to supply power to the general load L2
connected to the existing panel board 65.
[0072]

Hereinafter,amethod ofdividing the panelboard
described.
[0073]

FIG. 3illustrates a configuration of a divided pa
PB.
[0074]

InFIG.3,aleftsideillustratesafrontviewof
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panel board PB and a right side illustrates a right
thedividedpanelboardPB. ThepanelboardPBmay
amasterboard 60 for receiving supply of power fro
abranchboard 61 for supplying powertoaBCP load
board 62 for controlling a remote-controlled circui
Accordingly, a person installing the panel board PB
andinstallthepanelboardPBinpieces. Whenins
supply system in an existing building, spaces in th
buildingsuchasaninternalwallsurfaceofanele
(EPS) are often limited in size due to the existing
65 and existing equipment 66 illustrated in FIG. 5
installed therein, and conditions such as a door co
carry-in route being small may also exist. In cons
thereof, the panel board PB is designed so that the
PB canbeinstalled afterbeingdivided. The maste
branch board 61, and the control board 62 are provi
63 and a lock 64 and can be locked.

[0075]

FIG.4illustratesconfigurationsofthemasterbo
branch board 61, and the control board 62 when an e
board exists.

[0076]

The master board 60 includes a terminal board TBa,
circuitbreaker (sub-circuitbreaker) MCBa, acurre
CT,aremote-controlledcircuitbreakerRB1,aterm
ameterM,andacase160(firstcase)thathouses
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The terminal board TBa is connected to the service
circuitboreakerMCBaandthecurrenttransformerCT
connected, via a power line (panel board wire), to
board TBa. Thepowerlineconnectedtothe manual
MCBa branches into two power lines (branch wires).
remote-controlled circuit breaker RB1 and the termi
are connected to one of the power lines. The branc
connectedtothe otherpowerline. Theexistingpa
connected to the terminal board TBb. The meter M i
asignalline(denotedbyadashedlineinthedraw
transformer CT. The manual circuit breaker MCBa pr
overcurrent.

[0077]

The branch board 61 includes a remote-controlled ¢

breaker RB2, a plurality of manual circuit breakers
case 161 (second case) that houses these components
remote-controlledcircuitbreakerRB2isconnected
extending fromthe manualcircuitbreaker MCBa oft
60. A power line extending from the remote-control
breaker RB2 branches into a plurality of power line
plurality of manual circuit breakers MCBb are conne
pluralityof BCPloadsarerespectivelyconnectedt
of manual circuit breakers MCBDb.
[0078]

The control board 62 includes a voltage regulator
manualcircuitbreakerMCBc,acontrolunitCU,and
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case) thathouses these components. Thevoltagere
connectedtoapowerline extendingfromthe UPS 11
of manual circuit breakers MCBc are connected to th
regulator AVR. The control unit CU, the meter M, t
remote-controlled circuit breaker RB1, and the remo
circuitbreaker RB2 are respectively connected via
the plurality of manual circuit breakers MCBc. Acc
in the event of a power failure, power is supplied
unit CU, the meter M, the remote-controlled circuit
and the remote-controlled circuit breaker RB2. In
controlunitCU,themeterM,theremote-controlled
RB1, and the remote-controlled circuit breaker RB2
by signal lines (denoted by dashed lines in the dia
in a state where various signals can be input and o
[0079]
Theexistingpanelboard65includesaterminalbo
a plurality of manual circuit breakers MCBe. The't
TBeisconnectedtoapowerline extending fromthe
TBbofthemasterboard60. Apluralityofmanual
MCBeareconnectedtotheterminalboardTBe. Apl
loadsarerespectivelyconnectedtothepluralityo
breakersMCBe. Whenthe numberof manualcircuitb
the existing panel board 65 is larger than the numb
circuit breakers MCBDb in the branch board 61, dimen
branchboard61canbesetsmallerthanthose ofth
board 65.
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[0080]

FIG. 5illustrates a method of installing the mast
60, the branch board 61, and the control board 62.
[0081]

In the diagram, an upper side is a front view illu
anEPSinternalwallsurface. Priortoinstalling
PB, the existing panel board 65, existing equipment
like are installed on the EPS internal wall surface
[0082]

In the diagram, a lower side is a plan view illust
floor plan of the building. The master board 60 is
proximity of the existing panelboard 65. The bran
the control board 62 may be installed in available
theEPSormaybelockedandinstalledinaspaces
[0083]

Basically, the masterboard 60, the branch board 6
controlboard 62 are installed onasamefloor. Si
aspowerlinesandsignallinesthatinterconnectt
60, the branch board 61, and the control board 62 a
the service line 50, work for connecting the wiring
and shortened as compared to work on the service li
wiring is performed in a height direction along the
building. Inaddition, since connectionofthe ser
the masterboard 60isperformedlast,the commerci
51 neednotbe placedinablackoutstate duringin
ofthe master board 60, the branch board 61, and th
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62 and the installation work can be performed witho
stopimportantdevicesinthebuildingsuchasase
connectionwork canbe performedevenonweekdayso
arepresentinthebuilding,anddurationofthewo

as compared to work on a power line which necessita
and which is limited to the nighttime and weekends.
[0084]

Workforconnectingthe masterboard 60 andthe se
50 to each other can be performed after the master
branch board 61, and the control board 62 are insta
building blackout day or the like which is necessar
a year for the purpose of building maintenance. Si
involvesconnectingthemasterboard60andtheexi
65 to each other by disconnecting the service line
to the existing panel board 65, reconnecting the se
to the master board 60 installed in proximity, and
power line 67 prepared in advance, the work can be
a short period of time.

[0085]

Hereinafter, a relationship between a structure of
building and the power supply system will be descri
[0086]

FIG.6illustratesanarrangementofthe powersup
inside a building.

[0087]
The terminal apparatus 111, the centralized manage
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control apparatus 10, and the UPS 115 are installed
control center inside the building or the like. Th
PBisinstalledintheEPSofeachfloororthelik
is extended from the centralized management control
to each panel board. A power line for supplying po
foroperationisarrangedfromtheUPS115tothet
111,thecentralizedmanagementcontrolapparatusl
board PB and the UPS 115 can operate for a certain
evenwhenapowerfailure ofthecommercialpowers
As a result, even when a power failure occurs, the
management control apparatus 10 can perform control
interrupting remote-controlled circuit breakers arr
the panel board PB or the like.
[0088]
Thecentralizedmanagementcontrolapparatus10ca
an interrupting current set value of each panel boa
arangeofsurpluspowerinaccordancewithaninpu
apparatuslllbyamanager. Therefore,thepowers
supply surplus power of the entire building to a sp
inaconcentratedmanner. Forexample, bysupplyin
in a concentrated manner to a floor on which disast
headquartersarelocatedortoaserverroomorthe
supply system can effectively utilize limited power
[0089]
Onefloormaybedividedintoapluralityofusage
the panel board PB may be installed in each usage s
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case, the power supply system can supply power in a
manner to a local point that is a unit smaller than
[0090]

Hereinafter,acasewherethe powersupply system
to an area energy management system will be describ
[0091]

In recent years, area energy management businesses
accommodate power or thermal energy between buildin
suchascollectivereceivingcommercialpowerinth
developed. By applying the power supply system acc
presentembodimentto an area energy managementsys
powerto a plurality of buildings can be controlled
center.

[0092]

FIG. 7 illustrates a configuration of an area ener
management system.
[0093]

BuildingsB1,B2,...,B5andanenergycenterECla
inan area C1. Buildings B6, B7, ..., B10 and an ene
are provided inan area C2. An area power supply s
supply of power to a plurality of buildings B in th
C2. Thecentralized management control apparatus 1
intheenergycenterECofeachareaC. Thecentra
control apparatus 10 is connected to the panel boar
in each of the plurality of buildings B in a same a
communication or wireless communication.
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[0094]

Thecentralizedmanagementcontrolapparatus10is
toacloudserverll6outsideoftheareasClandC
Functions,setvalues,andstoreddataofthecentr
control apparatus 10 are backed up by the cloud ser
tothepowersupplysystemadoptingsuchaduplexs
tobecomingdisasterresistant,remoteresponsecan
by a manager of another area when responding to an
as a disaster. For example, when the area C1 is im
disaster,amanageroftheenergycenteroftheare
by the disaster can provide supporttotheareaC1
response. Examples of anemergencyresponse includ
state of the panel board PB and preparing for unfor
circumstancessuchasequipmentfailure,adjusting
current set value in order to reduce unnecessary po
arranging for procurement and delivery of fuelwhen
fuel used by a private power supply occurs.
[0095]

Hereinafter,informationusedbythepowersupply
be described.
[0096]

The mode determination 15 in the logical operation
102 will now be described.
[0097]

FIG. 8 illustrates the mode determination 15.
[0098]
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Themodedetermination15includesconditioninfor
each mode. The conditioninformation of one mode i
name,amodenumber,and mode conditions. Themode
aname ofthe mode. Examples of mode namesinclude
an interrupt mode, a BCP mode, a manual mode, and a
mode. Theinterruptmode canbe furtherdividedin
failure,duringpowerfailureandduringfire,atl
amount,andduringpowerrecovery. Themodenumber
indicating the mode and is transmitted as a mode si
centralized management control apparatus 10 to the
CU. Moreover, the device state after controlin Fl
anoperatingstateaftereachmodeisappliedunder
thepresentsystemcontrolsthedevicesofthecirc
the circuit breaker CB2, the circuit breaker CB3, t
remote-controlled circuit breaker RB1, and the remo
circuit breaker RB2.

[0099]

Themodeconditionsrefertoconditionsformaking
atransitiontothemode. Themodeconditionsare
failuredetectionsignalindicatingastateofthe
supply51,afireoccurrencesignalindicatingast
a private power supply voltage establishment signal
stateoftheprivatepowersupply54,circuitbreak
information related to an emergency line which indi
oftheemergencyline53,andaremainingamountwa
adeterminationresultofaremainingoperatingtim
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powersupply54. Thepowerfailuredetectionsigna
whenapower failure ofthe commercial power supply
by the power failure detector 52. The fire occurre
enabledwhen afire of abuildingis detected by th

56. The voltage establishmentsignalis enabled wh
powersupplycontrolsection55detectsthatvoltag
power supply 54 has been established andis within

set in advance. The emergency line connection info
enabled when the circuit breaker CB3isinaconnec
and the panel board PB is connected to the emergenc
the centralized managementcontrolapparatus 10or
load and the emergency load are connected to the se
bythecentralizedmanagementcontrolapparatus10.
amount warning is enabled when the private power su
section 55 or the centralized management control ap
detects that the remaining operating time of the pr
supply 54 has equaled or fallen below a remaining o
threshold setinadvance. The remaining operating
isavalueobtainedby,forexample,addingamargi

time of a legal emergency load 114. Alternatively,
energy amount of the private power supply 54 may be
oftheremainingoperatingtime. Theremainingamo
be enabled when it is detected that the remaining e
hasfallen outside ofaremainingamountrange set
example, equaltoorunderaremaining energy amoun
in advance).
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[0100]

Thelogical operation process 102 can cause the mo
a transition to the normal mode when the power fail
signalisoff,thefireoccurrencesignalisoff,a
informationofthecircuitbreakerCB3ison. The
process 102 can determine that a power failure has
cause the mode to make atransition tothe interrup
power failure detection signal is on, the fire occu
isoff,thevoltageestablishmentsignalisoff,an
information of the circuit breaker CB3 is off. The
operationprocessl02candeterminethatapowerfa
by a fire has occurred and cause the mode to make a
the interrupt mode when the power failure detection
the fire occurrence signal is on, and the voltage e
signalison. Thelogicaloperationprocess102ca
fuel level is low and cause the mode to make a tran
interrupt mode when the power failure detection sig
voltageestablishmentsignalison,andtheremaini
is on. In addition, in response to an input indica
recovery to the terminal apparatus 111 made by the
logicaloperationprocess102cancausethemodeto
to the interrupt mode when the power failure detect
off and the voltage establishment signal is on. Th
operation process 102 can cause the mode to make a
the BCP mode when the power failure detection signa
fire occurrence signal is off, the voltage establis
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is on, the connection information of the circuit br

on, and the remaining amount warning is off. Furth
response to an input indicating the manual mode to
apparatus 111 made by the manager, the logical oper
102 cancausethe modetomakeatransitiontothe
thefire occurrence signalis off. Inaddition,in

input indicating the maintenance mode to the termin
111madebythemanager,thelogicaloperationproc

the mode to make a transition to the maintenance mo
[0101]

Accordingly,thecentralizedmanagementcontrolap
can cause a transition to be made to an appropriate
accordance with states of a fire of the building, t
power supply 51, and the private power supply 54.
[0102]

FIG. 9illustrates aregistration method of an RB
table.

[0103]

The opening/closing set value and the interrupting
set value of each of the plurality of modes are reg
RBsetvaluetableinthe centralized managementco
10basedoninputtotheterminalapparatuslllmad
The centralized management control apparatus 10 tra
opening/closingsetvaluesandtheinterruptingcur
toapluralityofcontrolunitsCU. Theplurality
CU receive the respective opening/closing set value
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interrupting currentsetvalues and store the value
value table 22.
[0104]

FIG. 10 illustrates an RB set value table.
[0105]

The RB set value table 22 has an entry field for e
The entry field of one mode includes a value of am
opening/closingsetvalueofeachremote-controlled
RB,andaninterruptingcurrentsetvalue. Anopen
value is represented by either opened (interrupted)
(connected) for each remote-controlled circuit brea
interrupting current set value is represented by a
[0106]

Uponreceivingamodesignalfromthe centralized
control apparatus 10, each control unit CU causes t
remote-controlled circuit breaker RB to operate by
signal of an opening/closing operation in accordanc
opening/closing set value corresponding to the mode
by updating and setting the interrupting current se
corresponding to the mode signal, constantly compar
measured value of the meter M with the interrupting
value. When the control unit CU determines that th
measured value has exceeded the interrupting curren
thecontrolunitCUcontrolstheremote-controlled
RBinaconnected statetoaninterrupted state. F
control unit CU1 of the panel board PB1 controls th
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remote-controlledcircuitbreakerRB11toaninterr

the remote-controlled circuit breaker RB12 to a con
in the BCP mode, and when the control unit CU1 dete
sum of currents flowing through the remote-controll
breakers RB exceeds 15 [A] that is the interrupting
value,thecontrolunitCUZ1controlstheremote-con
breaker RB12 in a connected state to an interrupted
Accordingly, the panel board PB1 can supply power u
the general load L11 and the BCP load L12 in the no
cansupply powerupto 15 [A]tothe BCPload L12i

For example, the control unit CU2 of the panel boar
the remote-controlled circuit breaker RB21 and the
remote-controlledcircuitbreakerRB22toaconnect
BCP mode, and when the control unit CU2 determines
currents flowing through the remote-controlled circ
RB exceeds 30 [A] thatis the interrupting current
control unit CU2 controls the remote-controlled cir
RB21andtheremote-controlledcircuitbreakerRB22
state to an interrupted state. Accordingly, the pa

can supply power up to 60 [A] to the general load L
load L22 in the normal mode and can supply power up
thegeneralloadL21andthe BCPloadL22inthe BC
case,intheBCPmode,thepanelboardPB2cansupp
tothe sameloads asinthe normalmode. Forexamp
unit CU3 of the panel board PB3 controls the remote
circuitbreakerRB3landtheremote-controlledcirc
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to an interrupted state in the BCP mode. According
board PB3 can supply power up to 60 [A] to the gene
andthe BCP load L32inthe normalmode. The panel
not supply power to the loads in the BCP mode. For
control unit CU4 of the panel board PB4 controls th
remote-controlledcircuitbreakerRB41toaninterr

the remote-controlled circuit breaker RB42 to a con
in the BCP mode, and when the control unit CU4 dete
sum of currents flowing through the remote-controll
breakers RB exceeds 30 [A] that is the interrupting
value,thecontrolunitCU4controlstheremote-con
breaker RB42 in a connected state to an interrupted
Accordingly, the panel board PB4 can supply power u
the general load L41 and the BCP load L42 in the no
can supply power upto 30[A]tothe BCP load L42i

By setting the interrupting current set value of th

the RB setvaluetable 22 ofthe controlunit CU4t

the interrupting current set value of the BCP mode
value table 22 of the control unit CU1, a larger di
power than the power supplied to the BCP load L12 ¢
tothe BCP load L42. Inaddition, inthe RB setva

the control unit CU1, the RB12 opening/closing set
BCPmodemayindicateaconnectedstateandtheint
setvaluemayindicateO. Inthiscase,RB12enter
state in the BCP mode. Furthermore, inthe RB set

of the control unit CU2, respective set values of t
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maybeequaltorespectivesetvaluesoftheBCPmo

the panel board PB2 performs the same control in th
and the BCP mode.

[0107]

Accordingly, when a condition of a sum of all inte
currentsetvalues beingequaltoorlessthanthe
capability is satisfied, the centralized management
apparatus 10 can freely set the plurality of remote
circuit breakers RB of the plurality of panel board
supplypowerwithoutwasteregardlessofcapacities
breakers. For example, the centralized management
apparatus 10 can distribute the power supplying cap
plurality of floors in the normal mode and concentr
supplying capability to the panel boards PB on a sp
in a specific usage space, or the like in the BCP m
[0108]

Moreover, instead of transmitting a mode signal, t
centralized management control apparatus 10 may tra
opening/closing set value and an interrupting curre
corresponding to a mode to the control unit. In th
control unit CU stores the received opening/closing
interrupting currentsetvalue instead of storingt
table 22.

[0109]

Hereinafter, apanel board according to amodifica

be described.
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[0110]
FIG.11illustratesaconfigurationofapanelboa

to a modification.

[0111]

In FIG. 11, an upper diagram illustrates an exampl

parts, circuits, and functions constituting the mas
the branch board 61, and the control board 62 are h

case. The panel board PB1 includes three current t

CT11, CT12, and CT13, three meters M11, M12, and M1

remote-controlled circuit breakers RB11, RB12, and
controlunitCU1. Apowerline extendingfromthe
branches into three power lines (branch wires) tow
current transformers CT11, CT12, and CT13 are respe
connected. The three meters M11, M12, and M13 are
connectedtothethree currenttransformers CT11,C
ThegeneralloadL1landtheBCPloadsL12andL13
connected to the three remote-controlled circuit br
RB12, and RB13. The control unit CU1 is connected
meters M11, M12, and M13 and the three remote-contr
breakersRB11,RB12,andRB13. Moreover,asillust
diagram, the CU1 may be installed outside of the pa
and may control a plurality of panelboards PBn. |
numbers of current transformers CT, meters M, remot
circuitbreakersRB,andloadsinthepanelboardP

to three.

[0112]
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Inasimilarmannertothedividingmethoddescrib
the panel board PB1 according to the present modifi
dividedintoandinstalledasonemasterboard60,

61, and one control board 62. In this case, the ma
includes the current transformer CT11, the meter M1
remote-controlled circuit breaker RB11. A first br
includes the current transformer CT12, the meter M1
remote-controlled circuitbreakerRB12. Asecondb
includes the current transformer CT13, the meter M1
remote-controlled circuit breaker RB13. The contro
includes the control unit CUL.

[0113]

Duetotheconfigurationdescribedabove,themete
and M13 respectively measure currents flowing throu
remote-controlled circuit breakers RB11, RB12, and
[0114]

FIG. 12illustratesan RB setvalue table ofthe p
according to the modification.

[0115]

An entry field of one mode in the RB set value tab
according to the modification includes a value of a
an opening/closing set value of each remote-control
breaker RB, and an interrupting current set value o
remote-controlled circuit breaker RB.

[0116]
The control unit CU1 in the panel board PB1 contro

56

edearlier,
cation can be
twobranchboards
ster board 60
1, and the
anch board 61
2, and the
ranch board 61
3, and the

| board 62

rsM11,M12,
gh the

RB13.

anelboard

le 22

mode signal,

led circuit

f each

Is the



PHT140251
remote-controlledcircuitbreakerRB11toaninterr
ameasuredvalue ofthe meterM11 exceedstheinter
set value of the remote-controlled circuit breaker
similarmanner,thecontrolunitCUZlcontrolsther
circuitbreakerRB12toaninterrupted statewhena
ofthe meter M12 exceedsthe interrupting currents
remote-controlled circuitbreaker RB12. Inasimil
control unit CU1 controls the remote-controlled cir
RB13 to an interrupted state when a measured value
M13 exceeds the interrupting current set value of t
remote-controlled circuit breaker RB13. According|
centralizedmanagementcontrolapparatus10canset
current set value for each remote-controlled circui
[0117]

Hereinafter, operations of the power supply system
event of a power failure will be described.
[0118]

FIG. 13illustratesoperations ofthe power supply
the event of a power failure.
[0119]

Whenaremainingfuelamountorapowerstorageam
privatepowersupplyissufficientandapowerfail
but a fire has not occurred, the centralized manage
apparatusl0performscontrolintheBCPmode. Mor
wherethe remaining fuelamountorthe power storag
private power supply hasbeendepletedorisinsuff
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mode is not executed due to the private power suppl
operating time computation 32. However, generally,
IS rare.
[0120]

The centralized management control apparatus 10 re
power failure detection signal from the power failu
(step S10). Whenthere is no power failure detecti
centralizedmanagementcontrolapparatus10repeats
S10: no). When there is a power failure detection
centralized management control apparatus 10 starts
circuit breakers CB on the power lines (step S10:y
centralized management control apparatus 10 control
breaker CB1betweenthecommercial powersupply51
line 50 and the circuit breaker CB3 between the ser
and the emergency line 53 to an interrupted state (
performsthelogicaloperationprocess102. Whena
signalis received from the fire detector 56 (step
centralized management control apparatus 10 determi
mode isto make atransitionto the interrupt mode
when there is no fire detection signal (step S12: n
centralized management control apparatus 10 determi
mode isto make atransition to the BCP mode (step
[0121]

Sincethe private power supply 54 isactivatedwhe
makesatransitiontotheinterruptmode thecentr
control apparatus 10 receives a private power suppl
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signalfromtheprivatepowersupplycontrolsectio
Sincetheprivatepowersupplycontrolsection550
establishment signal when necessary voltage is esta
theprivatepowersupplys4isactivated,thecentr

control apparatus 10 receives the voltage establish
(step S14). By controlling the circuit breaker CB2
private power supply 54 and the emergency line 53 t
state (step S15), the centralized management contro
supplies power to the safety load 113 and the emerg
(step S16). Furthermore, the centralized managemen
apparatus 10outputsaninterruptmode signaltoea
CU (step S17). Atthis point, the centralized mana
apparatus 10 performs an optimization process of pr
control units CU that are output destinations and a
(step S18), and performs the delayed output 21 in w
signals are output at timings that have been stagge
timeintervals setinadvance foreach control unit
Moreover, the output time interval can be arbitrari
receiving the interrupt mode signal, each control u
the opening/closing set value inthe RB setvalue t
inastorage area of the control unit CU and output
causes the remote-controlled circuit breaker RB to
opening/closingoperation(stepS20). Inthecase
mode, the control unit CU controls all remote-contr
breakers RB to the interrupted state (step S21).
[0122]
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When itis determined that the mode is to make a t
to the BCP mode (step S12: no), since the private p
is activated, the centralized management control ap
receivesaprivate powersupplyactivationsignalf
powersupplycontrolsection55(stepS31). Since
supply control section 55 outputs a voltage establi
whennecessaryvoltageisestablishedafterthepri
54 is activated, the centralized management control
receives the voltage establishment signal (step S32
controllingthecircuitoreakerCB2betweenthepri
54 and the emergency line 53 to a connected state (
connectingthecircuitbreaker CB3betweentheserv
theemergencyline53(stepS34),thecentralizedm
apparatus 10 creates a state that enables power to
thepanelboard PBfromthe private powersupply 54
line 50. Inthiscase,theemergencyload114isn
does not consume power.

[0123]

Thecentralizedmanagementcontrolapparatus10pe

logical operation process 102 and, in order to redu
ofaninrushcurrentfromthe private powersupply
outputsaninterruptmodesignaltoeachcontrolun

to control all remote-controlled circuit breakers R
RB21,RB22,...,RBn1l,RBn2)inallpanelboardsRBt
state, and interrupts all loads connected to all pa
(stepS42). Thisinterruptionoperationisperform
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manner to steps S19 to S21.
[0124]
Thecentralizedmanagementcontrolapparatus10pe
logical operation process 102 upon receiving a sign
that the circuit breaker CB3 has been connected, an
result of acomputation of surplus power or aremai
time of the private power supply 54, the centralize
controlapparatus10performsanoptimizationproce
ofcontrolunitsCUthatareoutputdestinationsof
andanoutputorder (step S44). Forexample, ahig
a BCP load connected to a certain panel board PB me
priority of the panel board PB is high. Accordingl
preferentially supply power to the panel board PB,
surplus powerortheremaining operatingtime ofth
supply54,thecentralizedmanagementcontrolappar
a process of not supplying power to a panel board P
an unnecessary load. Once the centralized manageme
apparatus 10 determines control units CU that are o
destinations, the centralized management control ap
selectscontrolunitsCUinadescendingorderofp
destinations, and performs the delayed output 21 in
modesignalisoutputtotheselectedoutputdestin
timings that have been staggered by output time int
S45).
[0125]
Upon receiving the BCP mode signal from the centra
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management control apparatus 10, each control unit
signal that causes the remote-controlled circuit br
perform an opening/closing operation in accordance
opening/closing set value in the RB set value table

a storage area of the control unit CU (step S46) an
interrupting current set value (step S47). Inthe
present flow, the control unit CU connects the remo
circuit breakers RB12, RB22, ..., RBn2 (step S48).
[0126]

Since powerhasalready beensuppliedfromthe pri
supply54tothepanelboardPBinstepS34andthe
circuit breaker RBn2 is connected in step S48, powe
to the BCP load L2 connected to the remote-controll
breaker RBn2 (step S49).

[0127]

When the central monitoring apparatus described ea
provided for the purpose of building management, ba
failure detection signal, the central monitoring ap
interrupt the service line 50 by controlling the ci
CB1 and the like and may activate the private power
controlling the private power supply control sectio
[0128]

According to the operations described above, when
failure has occurred andafire hasnotoccurred, t
system can supply power from the private power supp
safety load 113 and the BCP load L2. In addition,
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failurehasoccurredandafirehasalsooccurred,

system can supply power from the private power supp
safety load 113 and the emergency load 114.

[0129]

Hereinafter, several specificexamples of operatio
powersupplysystemintheeventofanemergencywi
[0130]

First, a case where a power failure has occurred b
has not occurred will be described.

[0131]

FIG.14illustratesoperationsofthepowersupply
a remaining fuel amount or a power storage amount o
power supply is sufficient and a power failure has
a fire has not occurred.

[0132]

The diagram illustrates cooperative operations amo
powerfailuredetector52,thefiredetector56,mo
devices such as the private power supply control se
terminal apparatus 111, the centralized management
apparatus 10, the circuit breakers CB, the control
the remote-controlled circuit breakers RB.

[0133]

The power failure detector 52 enables a power fail
detectionsignalwhenapowerfailureofthecommer
5lisdetected(stepS101). Whenthepowerfailure
is enabled (step S102), the centralized management
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apparatus 10 interrupts the circuit breaker CB1 and
breaker CB3 (step S103) and causes the terminal app
displaytheoccurrenceofapowerfailure(stepS10

the centralized management control apparatus 10 may
speaker112togenerate analarmsound. Whenthef
has disabled a fire detection signal (step S105), t
management control apparatus 10 recognizes that a f
occurred(stepS106),andsincealogicaloperation
thatapowerfailurehasoccurred,afirehasnoto
oftheprivatepowersupplyhasnotbeenestablishe
breaker CB3isinaninterruptedstate,thecentral

control apparatus 10 causes the mode to make a tran
interrupt mode (during power failure) (step S107) a
terminal apparatus 111 to display that the present
interrupt mode (step S108). Subsequently, the cent
managementcontrol apparatus 10 reads an outputdes
setting (step S109) and performsadelayed outputo
modesignalinaccordancewiththeoutputdestinati

(step S110). For example, when the output destinat
setting indicates an order of the control units CU1

and the output time interval is 2 seconds, the cent
management control apparatus 10 outputs the interru
to the control unit CU1, after 2 seconds, outputs t
mode signal to the next control unit CU2, and after
outputs the interrupt mode signal to the next contr
[0134]
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Upon receiving the interrupt mode signal (step S11
control unit CU outputs an interrupt signal to all
remote-controlled circuit breakers (step S112). Up
the interrupt signal, the remote-controlled circuit
interrupt circuits (step S113).

[0135]

The private power supply control section 55 activa
private power supply 54 in response to a power fail
signal and enables a private power supply activatio
indicating the activation of the private power supp
S114). Whenthe private powersupplyactivationsi
(stepS115),thecentralizedmanagementcontrolapp
theterminalapparatus111todisplaythatthepriv
54 has been activated (step S116).

[0136]

The private power supply 54 establishes voltage wi
activation time (for example, 40 seconds) setinad
powerfailuredetectionsignal,andenablesavolta
signal (step S117). When the voltage establishment
enabled (step S118), the centralized managementcon
10 causes the terminal apparatus 111 to display tha
of the private power supply 54 has been established
[0137]

Thecentralizedmanagementcontrolapparatus10co
private power supply 54 and the emergency line 53 t
by connectingthe circuitbreaker CB2 (step S120).
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the centralized managementcontrolapparatus 10 ena
line connection information (step S121) and causes
apparatus 111 to display that the emergency line 53
to be used (step S122). In addition, the centraliz
controlapparatus10connectstheemergencyline53
line 50 to each other by connecting the circuit bre
S123), enables connection information of the circui
(stepS124),andcausestheterminalapparatus111
the emergency line 53 and the service line 50 have
to each other (step S125). Moreover, the central m
apparatus may interrupt the circuit breakers and th
[0138]

Sincealogicaloperationprocessrevealsthatap
has occurred, a fire has not occurred, the circuit
in a connected state, voltage of the private power
been established, and a remaining operating time of
power supply 54 is greater than a limit value, the
managementcontrolapparatus10causesthemodeto
to a BCP mode (step S126) and causes the terminal a
to display that the present mode is the BCP mode (s
Subsequently thecentralizedmanagementcontrolap
an output destination order setting (step S128) and
delayed output of a BCP mode signal in accordance w
destination order setting (step S129). At this poi
centralized management control apparatus 10 may sel
units CU that are output destinations by the output
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priority process 18.
[0139]

Uponreceiving the BCP mode signal (step S130), th
unit CU reads the interrupting current set value of
(stepS131)andoutputsaninterruptsignaltothe
circuit breaker RB1 (step S132). Upon receiving th
signal, the remote-controlled circuit breaker RB1 i
generalload circuit (step S133). Subsequently, th
CUoutputsaconnectsignaltotheremote-controlle
RB2 (step S134). Upon receiving the connect signal
remote-controlled circuitbreaker RB2 connectsaBC
(step S135). Output of interrupt signals and conne
the remote-controlled circuit breakers RB1 and RB2
at an operating time interval set in advance (for e
seconds).

[0140]

Subsequently, the control unit CU constantly acqui
current measured value of the meter M, and when the
CU determines that the current measured value has e
interrupting currentsetvalue foraperiod oftime
(forexample, 10seconds) (step S136), the control
a interrupt signal to the remote-controlled circuit
(step S137). Upon receiving the interrupt signal,
remote-controlled circuit breaker RB2 interrupts th
circuit (step S138).

[0141]
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Subsequently,the controlunitCU outputsan RB st
indicating that the remote-controlled circuit break
interrupted (stepS139). Uponreceivingthe RBsta
S140), the centralized management control apparatus
terminal apparatus 111 to display an interruption w
indicating that the remote-controlled circuit break
interrupted(stepS141). Atthispoint,thecentra
controlapparatus10maycausethespeakerl12tog
sound.

[0142]

Subsequently,themanagerconfirmsusageoftheBC
whentheloadislarge, performsadjustmentinorde
demand (current). Subsequently, when the terminal
receives an input of a reset operation of the remot
circuitboreakerRB2madebythemanager(stepS142)
management control apparatus 10 outputs a reset com
controlunitCU(stepS143). Uponreceivingthere
control unit CU outputs a connectsignalto the rem
circuit breaker RB2 (step S144). Upon receiving th
signal, the remote-controlled circuit breaker RB2 o
connects the BCP load circuit (step S145).

[0143]

FIG. 15illustrates operations ofthe powersupply
aremainingamountlimitoftheprivatepowersuppl
recovery of the commercial power supply after the B
[0144]
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Subsequently, the centralized management control a
10 receives power supply information indicating a s
private power supply 54 from the private power supp
section 55 (step S153), calculates a remaining oper
the private power supply 54 basedonthereceivedi
when it is determined that the remaining operating
toorlessthanalimitvalue, the centralized mana
apparatus 10 enables a remaining amount warning (st
Subsequently, by performing a logical operation pro
centralizedmanagementcontrolapparatus10causes
atransition to the interrupt mode (at limit of rem
(step S156). At this point, the centralized manage
apparatus 10 may causethe speaker112togenerate
Subsequent operations (steps S157 to S163) of the i
are similar to operations (steps S108 to S113) of t
mode described earlier. The centralized management
apparatuslOinterruptsthecircuitbreakerCB3(st
interruption information of the circuit breaker CB3
andcausestheterminalapparatus111todisplayth
line 53andthe service line 50 have beeninterrupt
[0145]

When the commercial power supply 51 recovers, the
failure detector 52 disables the power failure dete
(step S167). Whenthe power failure detection sign
(step S168), the centralized management control app
interrupts the circuit breaker CB3 (step S169) and
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terminal apparatus 111 to display that power has re
S170). Subsequently, by performing a logical opera
the centralized management control apparatus 10 cau
tomakeatransitiontotheinterruptmode (during
(step S171). At this point, the centralized manage
apparatus 10 may causethe speaker112togenerate
Subsequent operations (steps S172to S177) of the i
are similar to operations (steps S108 to S113) of t
mode described earlier.
[0146]
Subsequently, the centralized management control a
10 interrupts the circuit breaker CB2 to interrupt
line 53 and the service line 50 (step S178), enable
informationofthe circuitbreaker CB2 (step S179),
terminal apparatus 111 to display that the emergenc
been interrupted (step S180). In addition, by conn
circuit breaker CB1 and the circuit breaker CB3 (st
centralized management control apparatus 10 switche
supplying power to the panel board PB from the emer
to the service line 50. Alternatively, the central
apparatus may connect the circuit breaker CB1 and t
breaker CB3 and the like.
[0147]
Whenthecentralizedmanagementcontrolapparatus
thesystemtotheserviceline50bycontrollingth
CB (step S181), the centralized management control
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disablestheemergencylineconnectioninformation
causes the terminal apparatus 111 to display that t
line 53 is no longer the system used (step S183).
[0148]

Subsequently,themanagerpreparesforthenormal
the terminal apparatus 111 accepts an input of a no
operation made by the manager (step S184), the cent
managementcontrol apparatus 10 reads an outputdes
setting (step S185) and performs adelayed outputo
signalinaccordancewiththeoutputdestinationor
S186).
[0149]

Uponreceivingthenormalmodesignal(stepS187),
unitCUreadstheinterruptingcurrentsetvalue of
(step S188) and outputs a connect signal to all con
remote-controlled circuit breakers (step S189). Up
theconnectsignal,theremote-controlledcircuitb
circuits(stepS190). WhenthecontrolunitCUout
signalindicatingastateoftheremote-controlled
tothecentralizedmanagementcontrolapparatus10,
management control apparatus 10 causes the terminal
to display that the present mode is the normal mode
[0150]

Next, a case where afire occurs duringthe BCP mo
described.
[0151]
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FIG.16illustratesoperationsofthepowersupply
a fire has occurred during the BCP mode.
[0152]
Upon detecting that a fire has occurred, the fire
56 enables a fire detection signal (step S202). Wh
detectionsignalisenabled(stepS203),thecentra
control apparatus 10 causes the terminal apparatus

thatafirehasoccurred(stepS204). Atthispoin

management control apparatus 10 may cause the speak

generateanalarmsound. By causingthe modetoma
to the interrupt mode (during power failure and dur

to a logical operation process (step S206), the cen
management control apparatus 10 interrupts all remo
circuitbreakers,stopssupplyofpowertotheBCP
surplus power to be used by the emergency load. Su
operations (steps S207 to S213) of the interrupt mo
tooperations (steps S108to S113) oftheinterrupt
earlier. Subsequently, the centralized management
apparatus 10 interrupts the circuit breaker CB3 to
emergency line 53 and the service line 50 (step S21
interruption information of the circuit breaker CB3
andcausestheterminalapparatus111todisplayth

line 53 andthe service line 50 have beeninterrupt
Moreover thecentralmonitoringapparatusmayperf

of the circuit breakers and the like.

[0153]
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The centralized management control apparatus 10 se
interlock (step S217).
[0154]

Subsequently, upon detecting that a fire has not o
thefiredetector56disablesthefiredetectionsi
When the fire detection signal is disabled (step S2
centralized management control apparatus 10 causes
apparatus 111todisplaythatafire hasnotoccurr
Atthispoint,the centralizedmanagementcontrola
cause the speaker 112 to generate an alarm sound.
confirmsthe state ofthe system. Whenthetermina
acceptsinputofafirerecoveryoperationmadeby
S221), the centralized management control apparatus
the interlock (step S222).
[0155]

Subsequently, the centralized management control a
10 connects the emergency line 53 and the service |
other by connecting the circuit breaker CB3 (step S
connectioninformationofthecircuitbreaker CB3(
causes the terminal apparatus 111 to display that t
line 53 and the service line 50 have been connected
(stepS225). Subsequentoperations(stepsS226to
modearesimilartooperations(steps S126t0S135)
described earlier.
[0156]

Next, a case where a power failure occurs after a
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occurred will be described.
[0157]
FIG. 17illustratesoperations ofthe power supply
the event that a power failure occurs after a fire
[0158]
First,operations(stepsS301toS303)duringthe
of a fire are similar to operations (steps S202 to
the occurrence of a fire described earlier.

[0159]

Subsequently, operations (steps S304 to S307) duri

occurrence of a power failure of a commercial power
similar to operations (steps S101 to S104) during t
ofapowerfailure ofacommercial powersupplydes
Operations (steps S308 to S313) for activating the
supply and establishing voltage of the private powe
the power failure of the commercial power supply ar
operations (steps S114 to S119) for activating the
supply described earlier.

[0160]

By performing a logical operation process, the cen
managementcontrolapparatus10causesthemodeto
totheinterruptmode (during powerfailure and dur
S314). Subsequentoperations(stepsS315t0S320)
modearesimilartooperations(stepsS108toS113)
mode described earlier. In addition, an interlock
until recovery from the fire is performed (step S32
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Hereinafter, due to the interlock, the centralized
control apparatus 10 does not change modes until a
operationisperformed. Moreover,whiletimingsof

of a fire and the occurrence of a power failure of
power supply may vary, since the centralized manage
apparatus 10 adopts conditions that enable a transi
interruptmodeduringpowerfailureandduringfire

on a combination of the fire detection signal, the
detection signal, and the voltage establishment sig
conditionsaresatisfiedevenifthesignalsarein
timings.

[0161]

Thecentralizedmanagementcontrolapparatus10co
private power supply 54 and the emergency line 53 t
by connecting the circuitbreaker CB2 (step S322).
the centralized managementcontrolapparatus 10 ena
line connection information (step S323) and causes
apparatus 111 to display that the emergency line 53
tobeused(stepS324). Moreover,thecentralmoni
may perform connection of the circuit breaker CB2.
[0162]

Once recovery from the fire is made, the fire dete
disables the fire detection signal (step S325). Su
operations (steps S326 to S342) for fire recovery a
operations(stepsS219toS235)forfirerecoveryd
When the commercial power supply 51 recovers, the p
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detector52disablesthepowerfailuredetectionsi
When the power failure detection signal is disabled
the centralized management control apparatus 10 int
circuitbreaker CB3 (step S345) and causes the term
111todisplaythatpowerhasrecovered(stepS346)
the centralized management control apparatus 10 may
speaker 112 to generate an alarm sound. Subsequent
performingalogicaloperationprocess,thecentral
control apparatus 10 causes the mode to make a tran
interruptmode(duringpowerrecovery)(stepS347).
the centralized management control apparatus 10 may
speaker 112 to generate an alarm sound. Subsequent
(stepsS348toS353)oftheinterruptmodearesimi
(steps S108 to S113) of the interrupt mode describe
Subsequentoperations (steps S354 to S367) for powe
similar to operations (steps S178 to S191) for powe
described earlier.
[0163]

Accordingtotheoperationsdescribedabove,thep
systemcandetermineanappropriatemodeandcontro
PB based on states of a fire of a building, the com
supply 51, the private power supply 54, the circuit
CB2,CB3, andthelike. The manager canconfirma
of the power supply system by a display on the term
11l1andcanmakeaninputtothe powersupplysyste
on the terminal apparatus 111.
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[0164]

Terms used in the expressions of the present inven
willbedescribed. Asthepowersupply,aprivate
the like may be used. As the private power supply,
generation equipment such as a safety power supply,
power supply, and abackup power supply may be used
line, the service line 50 or the like may be used.
apparatus, the centralized management control appar
like may be used. Asthe specificload, the BCP lo
the like may be used. As the remote-controlled cir
theremote-controlledcircuitbreakersRB12,RB22,
maybeused. Asthedesignatedremote-controlledc
theremote-controlledcircuitbreakersRB11,RB21,
maybeused. Asthefireoccurrenceinformation,a
signal or the like may be used. As the power failu
information, a power failure occurrence signal ort
used. As the power supply information, a private p
activation signal, avoltage establishmentsignal,
connection information, a remaining amount warning,
operating time, and the like may be used. As the o
instruction,amodesignalorthelikemaybeused.
operation,aBCPmodeorthelikemaybeused. As
operation,aninterruptmodeorthelikemaybeuse
operation,thenormalmodeorthelikemaybeused.
information, the RB set value table 22 or the like
As the specific panel board, the panel board PB sel
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output destination priority process 18 or the like

[0165]

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24:

25:

26:

27:

28:

29:

30:

31:

32:

33:

centralized management control apparatus,

state signal of each detector,

state signal of each piece of equipment,

state signal of CU,

database area of centralized management control

mode determination,

CB opening/closing determination,
CB opening/closing signal,

output destination priority process,
output order process,

mode signal output,

delayed output,

RB set value table,

mode signal input,

interrupting current set values update,
RB opening/closing determination,
RB opening/closing signal output,

RB delayed output,

RB opening/closing operation,

current value,

power amount,

table reference,

remaining operating time computation,

supplied power change prediction,
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34:

35:

50:

51:

52:

53:

54:

55:

56:

60:

61:

62:

63:

64:

65:

66:

67:

111

112

113:

114:

115:

116:

121:

122:

123:

output stopping process,
specific panel board interrupt mode signal,
service line,

commercial power supply,
power failure detector,
emergency line,

private power supply,
private power supply control section,
fire detector,

master board,

branch board,

control board,

lid,

lock,

existing panel board,
existing equipment,

power line,

. terminal apparatus,

. speaker,

safety load,

emergency load,

UPS,

cloud server,

memory,

CPU,

communication interface,
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160-162: case,

CB: circuit breaker,

CT: current transformer,
CU: control unit,

M: meter,

PB: panel board,

RB: remote-controlled circuit breaker,
TR: transformer,

C: area,

B: building,

EC: energy center
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What is Claimed is:

1. A power supply system, comprising:
a plurality of panel boards connected via a circui
and a power line to a commercial power supply and a
supply; and
acontrolapparatusconnectedviaacommunication
plurality of panel boards, wherein
each of the plurality of panel boards includes:
a specific current sensor configured to output a
measuredvalueobtainedbymeasuringacurrentflow
load from the power line;
aspecificremote-controlledcircuitbreakerprov
between the power line and the specific load; and
a control unit connected via a signal line to the
specificcurrentsensorandthespecificremote-con
breaker,
the control apparatus is configured to receive fir
occurrence information indicating whether or not a
power failure occurrence information indicating whe
power failure of the commercial power supply occurs
supplyinformationindicatingaremainingenergyam
supply, determine an operation of the plurality of
based on state information including the fire occur
information, the power failure occurrence informati
power supply information, and transmit an operation
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indicating the determined operation to the pluralit
boards,
acontrolunitinaspecificpanelboardamongthe
of panel boards is configured to determine a thresh
measured value based on the operation instruction a
specific remote-controlled circuit breaker to a con
or interrupted state based on the operation instruc
the control unit in the specific panel board is co
todeterminewhetherornotthemeasuredvalueexce
andcontrols,whenitisdeterminedthatthemeasur
the threshold, the specific remote-controlled circu
the interrupted state.
2. The power supply system according to claim 1, wh
the specific panel board includes:
a panel board wire connected to the power line;
apluralityofbranchwireswhichrespectivelypr
for a plurality of loads including the specific loa
between the panel board wire and the plurality of |
a plurality of remote-controlled circuit breakers
which include the specific remote-controlled circui
which are respectively provided on the plurality of
a specific current sensor in the specific panel bo
configured to measure a current flowing through the
wire, and
thecontrolunitinthespecificpanelboardisco
asignallinetothepluralityofremote-controlled
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and configured to control the plurality of remote-c

circuit breakers based on the operation instruction

3. The power supply system according to claim 2, wh
the plurality of remote-controlled circuitbreaker

a designated remote-controlled circuit breaker,

when the control apparatus determines based on the

information that a power failure of the commercial
occurs,afiredoesnotoccur,voltageofthepower
a predetermined voltage range, and an remaining ene
the powersupplyiswithinapredeterminedremainin
the control apparatus determines an emergency opera
operation, and
when the operation instruction indicates the emerg
operation, the control unit in the specific panel b
thedesignatedremote-controlledcircuitbreakerto
state and controlsthe specificremote-controlled c
to the connected state.
4. The power supply system according to claim 3, wh
in any of the case where the control apparatus det
basedonthestateinformationthatapowerfailure
power supply occurs and voltage of the power supply
established,the casewherethecontrolapparatusd
onthe state information thatafire occurs, orthe
control apparatus determines based on the state inf
the remaining energy amount is outside of the remai
range, the controlapparatus determinesaninterrup
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as the operation, and
when the operation instruction indicates the inter
operation, the control unit in the specific panel b
the plurality of remote-controlled circuit breakers
interrupted state.
5. The power supply system according to claim 4, wh
when the control apparatus determines, based on th
information, that a power failure of the commercial
doesnotoccur,thecontrolapparatusdeterminesa
as the operation, and
when the operation instruction indicates the norma
operation, the control unit in the specific panel b
at least the designated remote-controlled circuit b
connected state, and
when it is determined that the measured value exce
threshold, the control unit in the specific panel b
thedesignatedremote-controlledcircuitbreakerto
state.
6. The power supply system according to claim 1, wh
the control apparatus is configured to transmita
of pieces of operation information that differ from
the plurality of panel boards respectively,
each of the plurality of pieces of operation infor
indicates control of the specific remote-controlled
breaker, and
each control unit in the plurality of panel boards
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configured to receive corresponding operation infor
perform control indicated in the corresponding oper
information on the specific remote-controlled circu
accordance with the operation instruction.
7. The power supply system according to claim 1, wh
the specific panel board includes a plurality of
remote-controlled circuit breakers including the sp
remote-controlled circuit breaker, and
aloadisconnectedtothespecificremote-control
breakerviaapanelboarddifferentfromthe specif
8. The power supply system according to claim 1, wh
the specific panel board includes:
a first case housing the specific current sensor;
a second case housing the specific remote-control
circuit breaker; and
a third case housing the control unit.
9. The power supply system according to claim 1, wh
the control apparatus is configured to receive inp
information inputted to an input device, generate,
input information, operation information indicating
remote-controlled circuit breaker corresponding to
plurality of operations and the threshold correspon
ofapluralityofoperations,andtransmittheoper
to the plurality of panel boards, and
the control unit is configured to store the operat
information and select, from the operation informat
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specific remote-controlled circuit breaker and the
corresponding to an operation indicated by the oper
instruction.
10. The power supply system according to claim 1, w
after determining the operation, the control appar
transmits the operation instruction every time a pr
output time lapses to the plurality of panel boards
predetermined order.
11. The power supply system according to claim 1, w
thecontrolapparatusisconfiguredtocauseadis
to display information indicating any of the state
the operation.
12. The power supply system according to claim 1, f
comprising
an uninterruptible power supply configured to supp
tothe controlunit, the specificcurrentsensor, a
remote-controlled circuit breaker.
13. The power supply system according to claim 1, w
the plurality of panelboardsare arrangedinapl
buildings.
14. The power supply system according to claim 1, w
the control apparatus is configured to acquire inf
indicating power usage of the commercial power supp
the powerusageexceedsapredeterminedpowerusage
control apparatus activate the power supply to redu
usage.
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15. The power supply system according to claim 1, w
the specific panel board includes:
apluralityofbranchwireswhichrespectivelypr
for a plurality of loads including the specific loa

between the power line and the plurality of loads;

a plurality of current sensors which include the

specificcurrentsensorandwhicharerespectively

plurality of branch wires; and

a plurality of remote-controlled circuit breakers

which include the specific remote-controlled circui
which are respectively provided on the plurality of
the plurality ofcurrentsensorsinthe specificp
are configured to measure currents flowing through
of branch wires respectively, and
thecontrolunitinthespecificpanelboardisco
asignallinetothepluralityofcurrentsensorsa
ofremote-controlledcircuitbreakersandisconfig
the plurality of remote-controlled circuit breakers
operation instruction.
16. The power supply system according to claim 1, w
the controlapparatusacquiresinformationindicat
of the power supply in response to the determinatio
operation, is configured to calculate an amount of
powerofthepowersupply,andwhenthecontrolapp
thatthe amountof change is outside of arange of
amount of change, the control apparatus transmits a
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for stopping the transmission of the operation inst
plurality of panel boards.
17. The power supply system according to claim 1, w
the controlapparatusacquiresinformationindicat
of the power supply in response to the determinatio
operation, and when the power of the power supply e
predetermined powerthreshold, the controlapparatu
instructionforcontrollingthespecificremote-con
breaker to the interrupted state to the specific pa
18. The power supply system according to claim 1, w
the control apparatus is configured to acquire inf
indicatingaremainingoperatingtimeofthe power
theremainingoperatingtime equalsorfallsbelow
time threshold, the control apparatus causes a disp
displayawarningandtransmitsaninstructionfor
specificremote-controlledcircuitbreakertothei
to the plurality of panel boards.
19. A power supply method, comprising:
receiving, using a control apparatus, fire occurre
informationindicatingwhetherornotafireoccurs
occurrence information indicating whether or not a
of acommercial power supply occurs, and power supp
indicatingaremainingenergyamountofapowersup
apparatus being connected viaa communication line
of panelboards, the plurality of panelboards bein
acircuit breaker and a power line to the commercia
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andthepowersupply,eachofthepluralityofpane
a specific current sensor being configured to outpu
value obtained by measuring a current flowing to a
fromthe power line, aspecific remote-controlled ¢
being provided between the power line and the speci
a control unit being connected via a signal line to
currentsensorandthespecificremote-controlledc
determining,usingthecontrolapparatus,anopera
plurality ofpanelboardsbasedonstateinformatio
fire occurrence information, the power failure occu
information, and the power supply information;
transmitting, using the control apparatus, an oper
instruction indicating the determined operation to
of panel boards;
determining, using a control unitin a specific pa
among the plurality of panel boards, a threshold wi
the measured value based on the operation instructi
controlling, using the control unit in the specifi
board, the specific remote-controlled circuit break
connected state or interrupted state based on the o
instruction;
determining, using the control unit in the specifi
board, whether or not the measured value exceeds th

and

when it is determined that the measured value exce

threshold,controlling,usingthecontrolunitint
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board, the specific remote-controlled circuit break er to an

interrupted state.
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