1 DESCRIPTION MANAGEMENT DEVICE, MANAGEMENT METHOD, COMPUTER PROGRAM,
MANAGEMENT SYS IEM, AND MANAGEMENT METHOD S TECHNICAL FIELD [0001] The
present invention relates to technology of managing power supply to multiple areas. 10Priority is
claimed on Japanese Patent Application No. 2010-15_’[5247, filed August 20, 2010, the content of which
is incorporated herein by reference. BACKGROUND ART [0002] 15In order to charge batteries of
charging devices, a charging control method qhsgpmessionloads on power supply facilities and power
systems, thereby managing the remaining charging amount more sophisticatedly, has been proposed
(see Patent Document 1). Regarding the technology disclosed in Patent Document 1, the remaining
charging amount of a battery is monitored. Then, charging control information 20including information
of a period fonapN@IGE KNENRIEFY/ IS Ee imNAGIEN ESOTan EDAIDD fadm iaERARDBRANN Y
charging recommended period information and the remaining charging amount on the power supplying
side. Then, the battery iMerargeENIaser SYINE vh AN DIMANADG ENEENAMETHOD
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TECHNICAL FIELD
[0001]
The present invention relates to technology of managing power supply to
multiple areas.
10 Priority is claimed on Japanese Patent Application No. 2010-185247, filed
August 20, 2010, the content of which is incorporated herein by reference.
BACKGROUND ART
[0002]
15 In order to charge batteries of charging devices, a charging control method of

suppressing loads on power supply facilities and power systems, thereby managing the
remaining charging amount more sophisticatedly, has been proposed (see Patent
Document 1). Regarding the technology disclosed in Patent Document 1, the remaining
charging amount of a battery is monitored. Then, charging control information

20 including information of a period for charging the battery is determined based on control
factor information including charging recommended period information and the
remaining charging amount on the power supplying side. Then, the battery is charged

based on the charging control information.
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2 [Patent Document] [0003] [Patent Document 1] Japanese Patent Laid-Open Publication No.
2008-67418 5DISCLOSURE OF INVENTION Problems to be Solved by the Invention [0004]
Regarding the technology disclosed in Patent Document 1, it is assumed to be possible to supply
power even if all batteries are charged in the charging recommended 10 period (period in which a
power demand is lowered) on the power supplying side. However, such an assumption will be
occasionally [ferigdDubemaigctric cars are widespread, thereby causing various problems. When a
battery included in an electric car is charged, a significant amount of power is consumed. For example,
according to[eBuNt statistics, the power supplied by one nuclear power plant is sufficient only to
15charge about 20,000 electric cars. For this reason, if a large number of electric cars are widespread

and electric cars are[pitutDwRuwyCH DgRAdS P pericuRl-aa aodllvamNereosegatige effects,
such as a shortage of power supply to that area, might occur. [0005] In view of the above
situations, an object of the present invention is to provide 20technology of preventing a shortage of
power supply in a situation where batteries of
5} DISCLOSURE OF INVENTION
Problems to be Solved by the Invention
[0004]
Regarding the technology disclosed in Patent Document 1, it is assumed to be
possible to supply power even if all batteries are charged in the charging recommended
10  period (period in which a power demand is lowered) on the power supplying side.
However, such an assumption will be occasionally denied when electric cars are
widespread, thereby causing various problems. When a battery included in an electric
car is charged, a significant amount of power is consumed. For example, according to
recent statistics, the power supplied by one nuclear power plant is sufficient only to
15  charge about 20,000 electric cars. For this reason, if a large number of electric cars are
widespread and electric cars are simultaneously charged in a particular area and time in
future, negative effects, such as a shortage of power supply to that area, might occur.
[0005]
In view of the above situations, an object of the present invention is to provide

20  technology of preventing a shortage of power supply in a situation where batteries of

electric cars are charged.

Means for Solving the Problems
[0006]

25 A management device according to an aspect of the present invention includes: a



electric cars are charged. Means for Solving the Problems [0006] 25A management device according
to an aspect of the present invention includes: a 3 vehicle information receiver configured to receive
from a vehicle configured to travel by power, vehicle information relating to travel of the vehicle; a
power information receiver configured to receive frorg a local power management device configured to
control power supply to a power network in each area, power information relating to power for 5the

power netwojkhiglehiaf@inatioforesalien astiigaied apritgived tmestishidk, Jonfeqakyenicieeiyarea in
which the vehicle performs charging of power the next time, based on the vehicle information; and a

local power gonguMNeHbledafonatRIopoRIIgIHE thtrRelivale ¥ dMvier CpowgMptsmatioaustdivethe power
network in each area, based on a result of estimation by the charging information estimator and the

power informtidiguid @0 vadeive frione e gemenidexieemonayduitbennfituerl adeoatreharging amount
estimator configured to estimate the total amount of power consumption for the power network in each

area, the poweweosupplypiocngoringreawseidihedbe aearguvgeoifowedtionhel atiriyetepdnthifocase, the
local power consumption estimator is configured to estimate a power 15consumption amount for the

power ngtwatie ipoeatmeteaskhasterging iefsutharf arstistiaticor loyrifigueehloctniigitg, fonewctt estimator
and the power information. [0008] The management device may further include: a complementary
information geh@iatencradiguudedo etirplidepstigins ciasboigadeof/ar posvaxs tippdy Estolnt for the
the vehicle information; and a local power consumption estimator configured to estimate
a power consumption amount for the power network in each area, based on a result of
estimation by the charging information estimator and the power information.
10  [0007]
The management device may further include a local charging amount estimator
configured to estimate the total amount of power consumption for the power network in
each area, the power consumption being caused by the charging of power to the vehicle.
In this case, the local power consumption estimator is configured to estimate a power
15  consumption amount for the power network in each area, based on a result of estimation
by the local charging amount estimator and the power information.
[0008]
The management device may further include: a complementary information
generator configured to estimate a surplus or shortage of a power supply amount for the
20  power network in each area, based on the result of estimation by the local power
consumption amount estimator and the power information, the complementary
information generator being configured to generate complementary information for
instructing to distribute a part of all of power supply to a power network in an area

estimated to have a surplus in the power supply amount, to a power network in an area

25  estimated to be short of the power supply amount; and a complementary information



20 power network in each area, based on the result of estimation by the local power consumption
amount estimator and the power information, the complementary information generator being
configured to generate complementary information for instructing to distribute a part of all of power
supply to a power network in an area estimated to hahve a surplus in the power supply amount, to a
power network in an area 25 estimated to be short of the power supply amount; and a complementary

information #dfigmsmeitiesrtrpuiiedtedripsnansneit dathRenepteryemnfarytitoroatiendaipewagal power
management device. [0009] The management device may further include: a travel range estimator

5configured taaastjenadss deviegach vehicle, a travel range that the vehicle travels by the time at which
the vehicle performs the charging of power the next time; a surplus estimator configured to estimate a
surplus or stodagle of a power supply amount for the power network in each area, based on the result
of estimation by the local power consumption amount estimator and the power information; a power

stand database configw ethtagiornldeniosmajoinimdicaingie pesitionraige pstivedtstand at which the
charging of power to the vehicle is performed and a power network to be supplied with power; and a

reporterscontignfiggiiel seatimiamfthegeawehistandteateirasge ehpoiversticid tiavedsypplaiinith power
from the power network that is present in the travel range and estimated by the surplus estimator to

have a surplasvaiithetovetidoppoamothrtciibeying oftpovneintelfex niiige) re duip epsstiinftarmation of
the power stand to the vehicle. [0010]
configured to estimate a surplus or shortage of a power supply amount for the power
network in each area, based on the result of estimation by the local power consumption
amount estimator and the power information; a power stand database configured to store
10 information indicating a position of a power stand at which the charging of power to the
vehicle is performed and a power network to be supplied with power; and a reporter
configured to search from the power stand database, a power stand to be supplied with
power from the power network that is present in the travel range and estimated by the
surplus estimator to have a surplus of the power supply amount, the reporter being
15  configured to report information of the power stand to the vehicle.
[0010]

A management method according to another aspect of the present invention
includes: a step of receiving from a vehicle configured to travel by power, vehicle
information relating to travel of the vehicle; a step of receiving from a local power

20  management device configured to control power supply to a power network in each area,
power information relating to power for the power network; a step of estimating, for each
vehicle, an area in which the vehicle performs charging of power the next time, based on
the vehicle information; and a step of estimating a power consumption amount for the

power network in each area, based on a result of estimation by the charging information

25  estimator and the power information.



A management method according to another aspect of the present invention includes: a step of
receiving from a vehicle configured to travel by power, vehicle information relating to travel of the
vehicle; a step of receiving from a local power 20 management device configured to control power
supply to a power network in each area, power inforrgation relating to power for the power network; a
step of estimating, for each vehicle, an area in which'the vehicle performs charging of power the next
time, based fopth¢ vehicle information; and a step of estimating a power consumption amount for the
power network in each area, based on a result of estimation by the charging information 25estimator

and the power informmagiemp el0fbgtam acdsramgtidempingraspaacoddingriscanthentaspatises the
present invention causes a computer to execute: a step of receiving from a vehicle configured to travel

by power, vehigieputernadicueladiseioiracehahihrorehioktiicstepijurctivingvisbpy pdaeal 5 power
management device configured to control power supply to a power network in each area, power

information redaiitlg itefgraviabforethgngay eanetofotts vehiele of sspohtingiivigeacin wdbiale, an area in
which the vehicle performs charging of power the next time, based on the vehicle information; and a

step of &stimading apoageneangevigyicontiguwedtdaotiieo ppovedrisappty kan pavle@ieavdragad on a result
of estimation 10 by the charging information estimator and the power information. [0012] A

managemenggysies, poomdint tmaiwthelatiapestpoitiveforésepbiveramivorikcustgso management
device; a local power management device configured to control power supply to a power network in
each area; agulimatingydbicdectiardloielepadigrye thtwitiehlthoreehitbe panfarnshihiegiog bf poedetaticavel by
power. The in-vehicle device includes: a vehicle information acquirer configured to acquire vehicle
information redatitignto eawe lonf thieevek e én fandatioonantiastagiof estitnatinfigLpeado transmit the vehicle
information to the management device. The management device includes: a vehicle information
receiver contigugeditioeeaivanthtortie pewsforehatidnineepaivaeanasedtion resdivefrestimation
10 by the charging information estimator and the power information.
[0012]
A management system according to another aspect of the present invention
includes: a management device; a local power management device configured to control
power supply to a power network in each area; and an in-vehicle device configured to be
15  mounted on a vehicle configured to travel by power. The in-vehicle device includes: a
vehicle information acquirer configured to acquire vehicle information relating to travel
of the vehicle; and a communication unit configured to transmit the vehicle information
to the management device. The management device includes: a vehicle information
receiver configured to receive the vehicle information; a power information receiver
20  configured to receive power information relating to power for the power network; a
charging information estimator configured to estimate, for each vehicle, an area in which
the vehicle performs charging of power the next time; and a local power consumption
estimator configured to estimate a power consumption amount for the power network in

each area, based on a result of estimation by the charging information estimator and the

25  power information.



20 configured to receive power information relating to power for the power network; a charging
information estimator configured to estimate, for each vehicle, an area in which the vehicle performs
charging of power the next time; and a local power consumption estimator configured to estimate a
power consumption amount for the power network in6each area, based on a result of estimation by the
charging information estimator and the 25 power information. 6 [0013] Regarding the
managemenfogMsiEm, the management device may further include: a travel range estimator configured
to estimate, for each vehicle, a travel range that the vehicle travels by the time at which the vehicle

performs the chargirReghrineihteaexgehivmesyatsorhseatipaiertasiiperedydagisnaiel@surplus or
shortage of a power supply amount for the power network in each area, based on the result of

estimation by the/épeai grosveirmeenseunfit or@oesiress|matescingHid dawiel slfienyeatien; thepower
stand database configured to store information indicating a position of a power stand at which the

charging of peweldoribelyehitie isrrerformetthndehiotyrifoeiate thagisgadl gavetithd Aaxower; and
a reporter configured to search from the power stand database, a power stand to be supplied with

power fiom thim@evearpletwstiknthai i iiigaent io éhinteayealsapls anshestigwdéd pyvibessipriius
estimator to have a surplus of the power supply amount, the reporter being configured to report

information cihtberpdarehsisowkeimnteorkhiickeaclDib4] Basedgardingeth ofastgri@nbpystdotathe
in-vehicle device may further include an output unit configured to output information to a crew of the
vehicle. In thi®waseotkenssiiomamioaitastimittis endfigeped/to irdfoenatinipapatien ikl pabae stand
from the management device, and the output unit is configured to output the information of the power
stand receivedniiy tinedaorstorenifatioationiind&ifecipositen lof/eptorer stand at which the

charging of power to the vehicle is performed and a power network to be supplied with

10  power; and a reporter configured to search from the power stand database, a power stand
to be supplied with power from the power network that is present in the travel range and
estimated by the surplus estimator to have a surplus of the power supply amount, the
reporter being configured to report information of the power stand to the vehicle.

[0014]

15 Regarding the management system, the in-vehicle device may further include an
output unit configured to output information to a crew of the vehicle. In this case, the
communication unit is configured to receive information of the power stand from the
management device, and the output unit is configured to output the information of the
power stand received by the communication unit.

20
Effects of the Invention
[0015]

According to the present invention, it is possible to prevent a shortage of power

supply in a situation where batteries of electric cars are charged.

25



[0015] According to the present invention, it is possible to prevent a shortage of power supply in a
situation where batteries of electric cars are charged. 7 BRIEF DESCRIPTION OF THE DRAWINGS
[0016] FIG 1 is a system configuration diagram illustrating a system configuration of a power
management system according to a first embodimen17 5FIG 2 is a schematic block diagram illustrating
a functional configuration of a vehicle device according to the first embodiment. FIG3isa

schematic block diagram illustrag Rg=F IDESCRE TN QUFgE gfRAceMIalized management device
according to the first embodiment. FIG 4A is a flowchart illustrating a process flow relating to reception

of power 10ifgonsiation by the centralized management device according to the first embodiment. FIG
4B is a flowchart illustrating a process flow relating to reception of vehicle information by the
centralized managernpRt dR\ics aseordify teativh firisgembididistrentof G dentscarffiueitioh idfistrating a
process flow relating to transmission of complementary information by the centralized management
device acconshagitondradisichbsysrdacicoentting to a first embodiment.
5 FIG. 2 is a schematic block diagram illustrating a functional configuration of a
vehicle device according to the first embodiment.
FIG. 3 is a schematic block diagram illustrating a functional configuration of a
centralized management device according to the first embodiment.
FIG. 4Ais a flowchart illustrating a process flow relating to reception of power
10 information by the centralized management device according to the first embodiment.
FIG. 4B is a flowchart illustrating a process flow relating to reception of vehicle
information by the centralized management device according to the first embodiment.
FIG. 4C is a flowchart illustrating a process flow relating to transmission of
complementary information by the centralized management device according to the first
15 embodiment.
FIG. 5 is a sequence chart illustrating a data flow between devices in the power
management system according to the first embodiment.
FIG. 6 is a schematic block diagram illustrating a functional configuration of a
vehicle device according to a second embodiment.
20 FIG. 7 is a schematic block diagram illustrating a functional configuration of a
centralized management device according to the second embodiment.
FIG. 8Ais a flowchart illustrating a process flow relating to calculation of a local
power difference by the centralized management device according to the second

embodiment.

25 FIG. 8B is a flowchart illustrating a process flow relating to transmission of



FIG 5 is a sequence chart illustrating a data flow between devices in the power management system
according to the first embodiment. FIG 6 is a schematic block diagram illustrating a functional
configuration of a vehicle device according to a second embodiment. 20FIG 7 is a schematic block
diagram illustrating a functional configuration of a celgtralized management device according to the
second embodiment. FIG 8A is a flowchart illustrating a process flow relating to calculation of a

local power déiéeremeadayitharfentialize pdrfonase metiedsryicelxegondingdmehe esenscesndiogiment.
25FIG 8B is a flowchart illustrating a process flow relating to transmission of 8 recommendation

information periey_redaecthBoemaadized management device according to the second embodiment.
FIG 9 is a sequence chart illustrating a data flow between devices in the power management system

according to the secprd erskosiguentehie iifLisratisewetasditl dlobkiaiegr dsvideistnatispevenctional
configuration of a centralized management device according to a third embodiment. BEST MODE

FOR CARRY#biagetddntl $yEtd i \AEdSid i tEOMb Gp 2O isstdodibeadiment) FIG 1is a system
configuration diagram illustrating a system configuration of a power management system 1 according
to a firsteembodimenklGheode wethamatgdloekdiyptemillusticitidgs: fuegivnalizedfipandgaeat device
10; a power management device 20; multiple local power management devices 30 (30-1, 30-2, and
the like); mubigplieah@edemanagement device according to a third embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
[0017]
10  (First Embodiment)

FIG. 1 is a system configuration diagram illustrating a system configuration of a
power management system 1 according to a first embodiment. The power management
system 1 includes: a centralized management device 10; a power management device 20;
multiple local power management devices 30 (30-1, 30-2, and the like); multiple power

15  networks 31 (31-1, 31-2, and the like); multiple power stands 40 (40-11, 40-12, 40-21,
40-22, and the like); a traffic information management device 50; a communication
network 51; a road traffic network 52; and multiple vehicle devices 60.

[0018]

The centralized management device 10 is accessible to the power management

20  device 20. The power management device 20 is accessible to each local power
management device 30. The local power management device 30 is provided for each
power network 31 in each area and controls power to be supplied to each power network
31. Each power network 31 includes a power transmission line, a substation, a power
distribution line, and the like, and implements power supply to each area. Each power

25  stand 40 is connected to the power network 31 in the area provided with the power stand



15networks 31(31-1, 31-2, and the like); multiple power stands 40 (40-11, 40-12, 40-21, 40-22, and the
like); a traffic information management device 50; a communication network 51; a road traffic network
52; and multiple vehicle devices 60. [0018] The centralized management device 10 is accessible to the
power management 20 device 20. The power managéement device 20 is accessible to each local
power management device 30. The local power management device 30 is provided for each power

network 31 in®aed ﬁg@@@@@pé\t@]pgmmm@ pmmwta@m@ﬁach power network 31. Each power
network 31 includes a power transmission line, a substation, a power distribution line, and the like, and

implements paote] supply to each area. Each power 25stand 40 is connected to the power network 31
in the area provided with the power stand 9 40, and receives power supply via the power network 31.

[0019] The centraiigzechmdegenangsiavitelddds BT aessibisibetiettkaffifficforfoatiatiomanagement
device 50. The traffic information management device 50 is accessible to 5 the multiple vehicle

devices 60 vinaihgenomdvicatsn) naivearkffit mfdrthatiwaddnatfirratwerkce B0Tibaccessiblantsation
network 51 is configured with use of a wireless or wired IP (Internet Protocol) communication network,

a comméanicgiominfigistughiolre dviteasGvig dasonammidatisiinetwetk e tkaahthéhedikeaffioe
communication network 51 relays data communicated between each vehicle device 60 and the traffic

information itwanesEmdiedevicaunitalioa neakorabicinebrfigufd iwidoodgufeduidthestser of a roadside
device provided around a road, an infrastructure network connected with each roadside device, and

the like. Morevispe ¢HiCkallyyridteProtud dEptioerneivioaki &2 risteainkigu cechmiihi cstéonfiaf mestectyrsuch as ITS
(Intelligent Transport Systems). Data is communicated between each vehicle device 60 and the
roadside de\ggehiaspecthnad oy hbnmdatiessaamruaidatiotiksuc bs ddSRUMDatboatedvGitkort Range
Communication). The road traffic network 52 relays data communicated between each vehicle device
60 and the triatfrelayodatattommaniagih betvbevi eachO/dlioR0]N et 68 ack tevicsfiodhfdadatiahe power
management system 1 is explained.
10  management device 50. The road traffic network 52 is configured with use of a
roadside device provided around a road, an infrastructure network connected with each
roadside device, and the like. More specifically, the road traffic network 52 is
configured with use of a system, such as ITS (Intelligent Transport Systems). Data is
communicated between each vehicle device 60 and the roadside device is performed by
15  wireless communication, such as DSRC (Dedicated Short Range Communication). The
road traffic network 52 relays data communicated between each vehicle device 60 and
the traffic information management device 50.
[0020]
Next, each device included in the power management system 1 is explained.
20 The centralized management device 10 is configured with use of information
processing devices, such as a mainframe, a workstation, and a personal computer. The
centralized management device 10 manages power to be supplied to the power network
31 in each area, based on power information collected by the power management device

20 and the vehicle information collected by the traffic information device 50. Here, the

25  power information is information indicating the amount of power supplied to the power



20The centralized management device 10 is configured with use of information processing devices,
such as a mainframe, a workstation, and a personal computer. The centralized management device 10
manages power to be supplied to the power network 31 in each area, based on power information
collected by the power management device 20 and vehicle information collected by the traffic
information device 50. Here, the 25 power information is information indicating the amount of power

supplied to thetpovkes1 i et Bloineeaappiyemmeinenaungiyoasloyichl anangciianological change
in the amount of power being consumed (power consumption amount). Additionally, the vehicle

information igrifonttipnesbting toiveinclespparh taekidingienvehitletflevaed@bridryettibe power

information is not necessarily the information indicating the 5 chronological change. For example, the

power informatiasienivalio ipeativana atfornaditaiigiie o weisic Ry RN AMfudihgad ghiclkateeicedtsumption
amount at a predetermined timing. [0021] The power management device 20 is configured with use of

information Heprogessingcevisamttuchs ast adoeusrayge anferrkstritindivad @ pegsonal computer. The
power management device 20 collects power information for each area, from multiple local power

managefnentiievisiegiddl. charge thé-posxamplantgaioest tifuioeafOnirang mstinfoenpeiger information for
each area to the centralized management device 10. [0022] 15The local power management device
30 is configuiraticatithguthe pdwiiosopplipamoanessihthelpuice, curciaptiomaindimne,aa workstation, and a
personal computer. The local power management device 30 is provided for each power network 31 in
each area aptedettnoindtieiminger supply to each power network 31. Additionally, the local power
management device 30 generates power information for the power network 31 in each 20 area. For
example, thg®oeal power management device 30 monitors the power supply amount and the power
consumption amount in the power network 31 in the area provided with the local power management
device 30. Then, theTbeaopmveraneagataviceics 8thfigunmwterpameef infommmation at every
predetermined timing (for example, every 30 minutes, every an hour, every several hours, or every
day). AtGhis piroegstiegldeaiqesysact? dseamagdraee; devidesli@ddsda thersooaleromfarieratioe
identification information (area

power management device 20 collects power information for each area, from multiple

local power management devices 30. Then, the power management device 20 transmits

the power information for each area to the centralized management device 10.

[0022]

15 The local power management device 30 is configured with use of information

processing device, such as a mainframe, a workstation, and a personal computer. The

local power management device 30 is provided for each power network 31 in each area

and controls the power supply to each power network 31. Additionally, the local power

management device 30 generates power information for the power network 31 in each

20 area. For example, the local power management device 30 monitors the power supply

amount and the power consumption amount in the power network 31 in the area provided

with the local power management device 30. Then, the local power management device

30 generates power information at every predetermined timing (for example, every 30

minutes, every an hour, every several hours, or every day). At this time, the local power

25  management device 30 adds to the power information, identification information (area



11 identification information) preliminarily allocated to the power network 31 in each area. Here, the
power supplied to the power network 31 includes: power generated by large-scale and centralized
power generating facilities (such as thermal power plants, wind power plants, hydro power plants, and
nuclear power plants); power generated by 5distribuﬁd power generating facilities (such as solar
power generating facilities, and wind power generatinig facilities) provided by individual or corporate

persons in eghigfieatiamnthpawatistyiadiminhargidhiaciitesisyevasielidrigariasadhairthis reason,
the local power management device 30 monitors not only power supply from the large-scale and

centralized pqwver epeleéng hatidities tiipalas powericBpmliose: thenkddsighitadbpower generating
facilities. [0023] The power stand 40 is connected to the power network 31 in each area, and

charges a batigeysssipaibeqamiraupplied jeporddieyraviktiseiverkas therhrlbsivesy grate, charged by
the power stand 40 is, for example, a battery provided in an electric car 15including the vehicle device

60. In this cagthcapdiire phfrikersigciiowar piattsingtheckehistvdepiaatdl) ponnegiastatbdbging plug to
the battery of the electric car at the power stand 40, and performs a predetermined procedure, thereby
charging thedisttienre dQiiRddr geedratiig fatilnieticGoamassgemmaeydcer aihts faonfiggreddvith use of
20information processing devices, such as a mainframe, a workstation, and a personal computer. The
traffic informatineh poasagem eningefeicit tidd oaitrdtied ehitidinthatioo pdrergherenicia dapm the multiple
vehicle devices 60. Then, the traffic information management device 50 transmits the vehicle
information cirescindpbigte $totbe ioe ohathey favdiegeentddvisledtferRs)00 X this reason,
the local power management device 30 monitors not only power supply from the
large-scale and centralized power generating facilities, but also power supply from the
10  distributed power generating facilities.
[0023]
The power stand 40 is connected to the power network 31 in each area, and
charges a battery using the power supplied from the power network 31. The battery to
be charged by the power stand 40 is, for example, a battery provided in an electric car
15  including the vehicle device 60. In this case, a driver of the electric car including the
vehicle device 60 connects a charging plug to the battery of the electric car at the power
stand 40, and performs a predetermined procedure, thereby charging the battery.
[0024]
The traffic information management device 50 is configured with use of
20  information processing devices, such as a mainframe, a workstation, and a personal
computer. The traffic information management device 50 collects vehicle information
of each vehicle from the multiple vehicle devices 60. Then, the traffic information
management device 50 transmits the vehicle information of each vehicle to the

centralized management device 10.

25 [0025]



12 The vehicle device 60 is an information processing device provided for each electric car. From
an electric car including the vehicle device 60, the vehicle device 60 collects, as vehicle information,
information such as: battery use information; vehicle use information; position information; destination
information; and identification information 5(vehicle iiifntification information) previously allocated to
the vehicle device 60. The battery use information is information indicating a chronological change in

the remaining powerrigosinicRf degipbeiy a1 th nemRiNipe vy dsvitibalitedmeserhtime. The
vehicle use information is information relating to use of a vehicle (electric car), such as information

indicating a elerielogicaFebangeciactatociiyinalabing elegisiatcihang ecin ol Gpovediclenisuiopton, and the
like. The position information is information indicating the present position of the vehicle, the route

travelled so ftlévts] teevdikieleTindodi@atioatipiionfeiioatioohsdnformatiose indicatinga desivhation toward
which the vehicle is travelling. [0026] 15FIG 2 is a schematic block diagram illustrating a functional

configuratiorirfbtheivelni plesiividefothacon:diagitatioa fikiratbodiareritehkiéice vl fiemats0
includes: a vehicle identification information storing unit 601; a car navigation device 602; a UPS
device 6)3; avenlvidédentifictoionatiftormatienipréddushpaliicrytets o itfoustatipdeoltrosor 60Hean
in-vehicle device 606; and the like. The vehicle identification information 20storing unit 601 is
configured wititerseus infoamiynde viformetibnas di ceimico tidwoislo gierheryndevictherentaiagngetic hard
disk device. The vehicle identification information storing unit 601 stores vehicle identification
information. pheecamuavigatite denice ORI anadxistipgwer aavigatothd@visentltivaecar Travigation
device 602 is operated by a driver or passenger of an electric car (hereinafter collectively referred to
as "crews") aeBislbaisikenfohmatian nandatmatide videtivg2oeseivks wepido(adarination swhtasg to a
information indicating a chronological change in velocity, a chronological change in

10  power consumption, and the like. The position information is information indicating
the present position of the vehicle, the route travelled so far, and the like. The
destination information is information indicating a destination toward which the vehicle
is travelling.

[0026]

15 FIG. 2 is a schematic block diagram illustrating a functional configuration of the
vehicle device 60 according to the first embodiment. The vehicle device 60 includes: a
vehicle identification information storing unit 601; a car navigation device 602; a GPS
device 603; a vehicle use information collector 604; a battery use information collector
605; an in-vehicle device 606; and the like. The vehicle identification information

20  storing unit 601 is configured with use of a memory device, such as a semiconductor
memory device or a magnetic hard disk device. The vehicle identification information
storing unit 601 stores vehicle identification information. The car navigation device
602 is an existing car navigation device. The car navigation device 602 is operated by a

driver or passenger of an electric car (hereinafter collectively referred to as “crews”) or

25 thelike. The car navigation device 602 receives input of information relating to a



13 destination. The information relating to a destination includes an address of the destination, a
telephone number of a store to which the crews want to go (desired store), the name of the desired
store, and the like. The car navigation device 602 determines a destination based on the input
information relating to the destination. The UPS devigce 5603 is an existing UPS (Global Positioning
System) device, and acquires coordinates of the present position of the vehicle mounted with the

vehicle devigRifhalibe. vehielenfeenatormeiancol e elestinBdos ipeninretad dedaseopine or a
speedometer of the vehicle mounted with the vehicle device 60, and monitors the traveling speed and

the power cafstinapion) Dfclbphvabislenbeetgysantactingisietriclerswe Wiormajoedinedzadieyy use
10information collector 605 is connected to a battery of the vehicle mounted with the vehicle device

60, and moniteradine betkeneshedayrediettinglikalterynasan nmarigaismdéachaoltbetenavesiaformation
may be acquired by another method. [0027] The in-vehicle device 606 includes a CPU (Central

Processing destinatinebaeey, od harrpuxiligoy masionoryl stingae, tanddstinliken and edegnrvodn-vehicle
program. The in-vehicle device 606 functions as a device including a communication unit 61 and a
vehicle BiforGe8izaaesistien &2P $1eEtoRdRittdhdidisyStonclions @f tmel beyehisleodevitasQF may be
implemented by hardware, such as an ASIC (Application Specific Integrated Circuit), a PLD
(Programmatble gregiintpeyitie), afrthm FeRGIA thoatdedOnriotiranemaleledvriesdrrasthd¥@RAR]e uselhe

communication unit 61 performs wireless communication with the communication network 51 and the
road traffic netfunriatiéh Eaiesex@mspleistbennensd uoigatinginmirélspesfornesewolrs satdolenunication with
roadside devices, using 25the DSRC. The communication unit 61 instructs, at every predetermined
timing, the IMounted with the vehicle device 60, and monitors the traveling speed and the power
consumption of the vehicle, thereby collecting vehicle use information. The battery use
10 information collector 605 is connected to a battery of the vehicle mounted with the
vehicle device 60, and monitors the battery, thereby collecting battery use information.
Each of the above information may be acquired by another method.
[0027]
The in-vehicle device 606 includes a CPU (Central Processing Unit), a memory,
15 anauxiliary memory device, and the like, and performs an in-vehicle program. The
in-vehicle device 606 functions as a device including a communication unit 61 and a
vehicle information acquirer 62. Here, part or all of the functions of the in-vehicle
device 606 may be implemented by hardware, such as an ASIC (Application Specific
Integrated Circuit), a PLD (Programmable Logic Device), or an FPGA (Field
20  Programmable Gate Array).
[0028]
The communication unit 61 performs wireless communication with the
communication network 51 and the road traffic network 52. For example, the

communication unit 61 performs wireless communication with roadside devices, using

25 the DSRC. The communication unit 61 instructs, at every predetermined timing, the



vehicle information acquirer 62 to acquire vehicle information. Then, the communication unit 61
transmits the vehicle information acquired by the vehicle information acquirer 62, to the traffic
information management device 50 via the communication network 51 and the road traffic network 52.
5[0029] Upon being instructed by the communic:ﬂon unit 61 to acquire vehicle information, the
vehicle information acquirer 62 acquires vehicle information in accordance with that instruction.

Specifically, {eRivrhitiermiaianakiqoi /e @2iteraoguacauiredy lfeimagientificaiton thdormation from the
vehicle identification information 10storing unit 601; acquires destination information from the car

navigation deyine6icagenuiikspaesitionitsioenatiefinforthaiviPageavieen§@k ageidiees vehicle use
information from the vehicle use information collector 604; and acquires battery use information from

the battery uggdnfertioatiequiales2ortdb trifkcvalieiratidarmatier racoldksar &2smala bigeaccessible to the
vehicle use information collector 604 and the battery use 15information collector 605 via an in-vehicle

network, suckpasrautidsiNel U&walie Bi1adive e tha v alaigle nafaropagan acquirer 62 may be connected
directly to each unit of those devices by cables. [0030] FIG 3 is a schematic block diagram illustrating

a functicgnal ¢opdgjuration of the 20centralized management device 10 according to the first
embodiment. The centralized management device 10 includes a CPU, a memory, an auxiliary memory
device, and the like, UiatbeireydastnastteichipytHeusas ranit peofoonis 6L eenitalized ehmt@gement program.

The centralized management device 10 includes: a power information receiver 101; a power
information i¥ckAiatian;ehéclehidlerimfdromatienciveniltdr3H 2sapguvess stetridl O fdOdadoaSaharging
information estimator 105; a charging information DB 106; a local charging
accordance with that instruction.  Specifically, the vehicle information acquirer 62
acquires vehicle identification information from the vehicle identification information
10  storing unit 601; acquires destination information from the car navigation device 602;
acquires position information from the GPS device 603; acquires vehicle use information
from the vehicle use information collector 604; and acquires battery use information
from the battery use information collector 605. The vehicle information acquirer 62
may be accessible to the vehicle use information collector 604 and the battery use
15 information collector 605 via an in-vehicle network, such as a CAN-BUS. Alternatively,
the vehicle information acquirer 62 may be connected directly to each unit of those
devices by cables.
[0030]
FIG. 3 is a schematic block diagram illustrating a functional configuration of the
20  centralized management device 10 according to the first embodiment. The centralized
management device 10 includes a CPU, a memory, an auxiliary memory device, and the
like, which are connected by buses, and performs a centralized management program.
The centralized management device 10 includes: a power information receiver 101; a

power information DB 102; a vehicle information receiver 103; a power stand DB 104; a

25  charging information estimator 105; a charging information DB 106; a local charging



15 amount estimator 107; a local power consumption amount estimator 108; a complementary
information generator 109; and a complementary information transmitter 110. Here, part or all of the
functions of the centralized management device 10 may be implemented by hardware, such as an
ASIC, a PLD, or an FPGA. 5[0031] The power i%ormation receiver 101 is configured with use of a
device having a communication function. The power information receiver 101 receives from the power

managemengdigvitestindmtioneiiwee foowe confuimmaisnmagneraiaihyoiheogagh local power
management device 30. 10[0032] The power information DB 102 is configured with use of a

memory deviggnSleaieag iNBgnRetnhguhehssdEacarr aceaipisardusiomfemarydexisamitée power
information DB 102 stores the latest power information received by the power information receiver

101, while aggociatigethrulatestinsivwes foferivadion twitbeateaiddl denitipation irldomnatonaMmere
specifically, upon receiving power information from the power information receiver 101, the power

information MplélAciaie yinasiwhelhatioanat el gowrr DformatfRGas already been stored in
association with the same area identification information. If the power information has already been
stored, the pfpe81jnformation DB 102 updates old power information to the new power information. On
20 the other hand, if no power information has already been stored in association with the same area

identification informarTies ptiree pimf@niafiormatisind? B01G2 cuerilyusianadtiihat pdweevitermaatm awhile
associating the power information with the area identification information. [0033] 25The vehicle

information remaivenitafids fondigniedTvipower ohfocheation reveivgral ll6resivesUinicationfowetion. The
vehicle information receiver 103 receives from the traffic information management device 50 via the
network, vehaedgéarenationi gep@ratetidoyetiverk, power information generated by the each local
power management device 30.
10 [0032]
The power information DB 102 is configured with use of a memory device, such
as a magnetic hard disk device or a semiconductor memory device. The power
information DB 102 stores the latest power information received by the power
information receiver 101, while associating the latest power information with area
15 identification information. More specifically, upon receiving power information from
the power information receiver 101, the power information DB 102 determines whether
or not the power information has already been stored in association with the same area
identification information. If the power information has already been stored, the power
information DB 102 updates old power information to the new power information. On
20  the other hand, if no power information has already been stored in association with the
same area identification information, the power information DB 102 newly stores that
power information while associating the power information with the area identification
information.

[0033]

25 The vehicle information receiver 103 is configured with use of a device having a



vehicle device 60. The vehicle information received by the vehicle information receiver 103 may be
vehicle information generated by one vehicle device 60, or vehicle 5informations of respective vehicles
which are generated by multiple vehicle devices 60. [0034] The power stand DB 104 is configured
with use of a memory device, such as a magnetic h"iréi disk device or a semiconductor memory
device. The power stand DB 104 stores a power stand information table. The power stand information

table includesoifiinfoicaatio fumdioating Hee/énsthll et drasitionscepn éhedelondirg Repathwifaffespect to
the multiple power stands 40. The belonging area is information indicating from which power network

31 the poweirfitanthiéhimtmagesbdie povies SURRIhEdbIK & shialgintinietimatencegtimiaiahd 05
estimates, for each vehicle information 15received from the vehicle information receiver 103, charging

information redaiitlg devite ehicienanidrdndmtintoviebidivsiehictéOdinatasriftertransmissiversource of
the vehicle information. The charging information is information including: the position of the power

stand 40 at WwbEmilyehbatkioloirtfoenvaivelgdscchrtied omeicHidditeeiat Bdioh ibkiclbarging is
performed, and power consumption at the time of charging at the power stand 20 40. [0036] For
examples, bagefdramtions emeabpegipewetidssouhicatieepriesasd bynmangitheeshicle devices 60.
[0034]
The power stand DB 104 is configured with use of a memory device, such as a
magnetic hard disk device or a semiconductor memory device. The power stand DB
104 stores a power stand information table. The power stand information table includes
10 information indicating the installed positions and the belonging areas with respect to the
multiple power stands 40. The belonging area is information indicating from which
power network 31 the power stand 40 is to receive power supply.
[0035]
The charging information estimator 105 estimates, for each vehicle information
15  received from the vehicle information receiver 103, charging information relating to the
vehicle mounted with the vehicle device 60 that is the transmission source of the vehicle
information.  The charging information is information including: the position of the
power stand 40 at which the battery of the vehicle is charged next; the time at which the
charging is performed; and power consumption at the time of charging at the power stand
20  40.
[0036]
For example, based on the remaining power amount at the present time and the
chronological change in power consumption per unit time which are included in the

vehicle information, the charging information estimator 105 calculates the distance that

25  the vehicle can travel without being charged (allowable travel distance). Then, based on



chronological change in power consumption per unit time which are included in the vehicle information,
the charging information estimator 105 calculates the distance that 25the vehicle can travel without
being charged (allowable travel distance). Then, based on 17 the present position of the vehicle, the
destination toward which the vehicle is traveling, anqll'he calculated allowable travel distance, the
charging information estimator 105 estimates one or more routes (estimated travel route) where the

vehicle is likehy irdsavebeitorest travedhidlb ot kit i gedlarth@Rich eheNeribNg inderBitipn

estimator 105 5refers to the power stand information table stored in the power stand DB 104, and

searches ongnarthrarsl qudared stiandd kQraosiidvnectalangoiegiag indteshdtRvetsoniawri@yicinity thereof.
[0037] Additionally, based on the present traveling speed of the vehicle and the present 10time, the

charging infagtiaties estornort0bessifpaiamtéarteaeh posijiomektie penicke seaikkyaseatehed, the
time at which the vehicle arrives at the power stand 40 and the charging is performed. Additionally, the

charging infaiitdati@rrastinathodife crjchkatesl. folrashthrositarimf khfempaien skimads searched,
calculates the distance from the present position of the vehicle to the position of the power stand 40,

and estipatasfire toawepdodiShenddnfarmetion @bostirad énvitid jbweatistant© BavaleghdThen, based on
a result of the estimation and the present remaining power amount, the charging information estimator

105 estimatesgrokesrobensunuptipoad tbrmwerzisitidndéd wibeg theaxginatsipevelmetsy as to achieve
the 100% charging amount. By the above process, the charging information is estimated. Here, the
above specifiicptigessrivfust an example, and 20 charging information may be estimated by another
process.
[0037]
Additionally, based on the present traveling speed of the vehicle and the present
10  time, the charging information estimator 105 estimates, for each position of the power
stand 40 searched, the time at which the vehicle arrives at the power stand 40 and the
charging is performed. Additionally, the charging information estimator 105 calculates,
for each position of the power stand 40 searched, calculates the distance from the present
position of the vehicle to the position of the power stand 40, and estimates the power to
15  be consumed in accordance with the distance traveled. Then, based on a result of the
estimation and the present remaining power amount, the charging information estimator
105 estimates power consumption at the power stand 40 when charging is performed so
as to achieve the 100% charging amount. By the above process, the charging
information is estimated. Here, the above specific process is just an example, and
20  charging information may be estimated by another process.
[0038]
The charging information DB 106 is configured with use of a memory device,
such as a magnetic hard disk device or a semiconductor memory device. The charging

information DB 106 stores the latest charging information estimated by the charging

25 information estimator 105, while associating the latest charging information with the



[0038] The charging information DB 106 is configured with use of a memory device, such as a
magnetic hard disk device or a semiconductor memory device. The charging information DB 106
stores the latest charging information estimated by the charging 25information estimator 105, while
associating the latest charging information with the Jlr§ vehicle identification information. More
specifically, upon receiving the charging information ffom the charging information estimator 105, the

charging infojghasie BRI fiEkiidetiefarinas onhe ROk meificel shafpngctdieinptierchagiajeady been
stored in association with the same vehicle identification information. If the charging 5information has

already beenrgtarastisharehargengandaigiationaion QetinnaataD ) eholchahsirg e drfeativatlios to the new
charging information. On the other hand, if no charging information is stored in association with the

same vehicle (dentiéicaiies inietheatonothiseattarging informaitmhasaliegdyesin stores ithat charging
information while associating that charging information with the vehicle identification information.

10[0039] askbeiddoalwhhatgnshmmoetnic Rsigatficatiibh ésfonaieivithe [6dad chatging amount for the
power network 31 in each area, based on the charging information stored in the charging information

DB 106 5T heihdoahsatiatidingahrralyiidadstates, tthe thtad e dnfotwbionvBBCIIG Uptiatstiwithiin a
predetermined period, which is caused by charging an 15electric car at the power stand 40. For
example, thechaeginghafgmtdonaunhestimateirdifg tdtectstidrom @mvrgtieaiging, iffesmation of each
vehicle stored in the charging information DB 106, charging information indicating that the estimated
time at whicliedrgigino fisrpatfonnestoredithissagiacidateithi trecspas adt{fde édentifiatioithin 3 hours) from
the present time. The local charging amount estimator 107 clusters each charging 20 information
searched, foindachaticens tice whaedi tlge foment staumiB4D 6 meebp stocs ghat therghvay difigrmdaomation
belongs. Then, the local charging amount estimator 107 calculates, for each belonging area, the total
amount of pavirie cesstiatipiicthat shiargieg itdenaation altvihspehititz idectfisasqushmmeationple, and the
local charging amount may be estimated by another process.
10 [0039]
The local charging amount estimator 107 estimates the local charging amount
for the power network 31 in each area, based on the charging information stored in the
charging information DB 106. The local charging amount indicates the total amount of
power consumption within a predetermined period, which is caused by charging an
15  electric car at the power stand 40. For example, the local charging amount estimator
107 detects, from among charging information of each vehicle stored in the charging
information DB 106, charging information indicating that the estimated time at which
charging is performed is within a predetermined period (for example, within 3 hours)
from the present time. The local charging amount estimator 107 clusters each charging
20  information searched, for each area to which the power stand 40 corresponding to the
charging information belongs. Then, the local charging amount estimator 107
calculates, for each belonging area, the total amount of power consumption estimated.
Here, the above specific process is just an example, and the local charging amount may

be estimated by another process.

25 [0040]



25[0040] 19 The local power consumption estimator 108 estimates the amount of local power
consumption for the power network 31 in each area, based on the result of the estimation of the local
charging amount performed by the local charging amount estimator 107 and the power information
stored in the power information DB 102. The local cq sumption 5 power amount represents the total
amount of power consumption within a predetermined period for the power network 31 in each area.

For example, the locghpoyear sewsticoption Riietim 08 et issateadt ehtoial cumasi o oAIguel
consumption (general power consumption amount) obtained by subtracting the power consumption at

the power stanebdidftiom fhetRopRUGaRSWOTRIBIN WERIN & g asisterorinke restiodfmrastiraatibpfrom the
present time. This estimation process is performed based on an existing estimation algorithm or the

like. Then, thsf tacabnawrirgimsamplinpasimrdby 6@ tatattiagiagamoohthetieawt adhengstimation
of the local charging amount performed by the local charging amount estimator 107 and the result of

the estimatiaheopéhe girfarahponved censLimpionsrimoimhativer B Eximatiildoel leaaupgtien
consumption amount. 15Here, the above specific process is just an example, and the local power

consumptiompamweatmhooay ropresstimsated diyl anwber ¢frpoees cidiiption Witkincnppiebremtanyd
information generator 109 generates complementary information with respect to the power network 31

in each areapédsg: tborththeoresutienf thie ZDieshohedien. of Ebedraabimn ey looalspuwetion performed by
the local power consumption power estimator 108 and the power information stored in the power

information REN3NApiitwe estimpten@stasyiinfeotiaimalsantmmiatipowkacorsiogtdo @istdlaite part of
the power supply to the power network 31 in the area estimated to have a surplus in the amount of
power supplypoteete psurgtioatarncki®) obttiredrea sebtiracting tiee pewbocbofuhgénamient of power
supply. For example, the complementary information represents area
power stand 40 from the power consumption within a predetermined period measured
10  from the present time. This estimation process is performed based on an existing
estimation algorithm or the like. Then, the local power consumption estimator 108
calculates a sum of the result of the estimation of the local charging amount performed
by the local charging amount estimator 107 and the result of the estimation of the general
power consumption amount, thereby estimating the local power consumption amount.
15  Here, the above specific process is just an example, and the local power consumption
amount may be estimated by another process.
[0041]
The complementary information generator 109 generates complementary
information with respect to the power network 31 in each area, based on the result of the
20  estimation of the local power consumption performed by the local power consumption
power estimator 108 and the power information stored in the power information DB 102.
The complementary information is information that instructs to distribute part of the
power supply to the power network 31 in the area estimated to have a surplus in the

amount of power supply, to the power network 31 in the area estimated to be short of the

25  amount of power supply. For example, the complementary information represents area



20 identification information of the power network 31 to be a destination (or a source) of the surplus
power, the amount of the surplus power to be supply (or to be supplied), and the time at which power
supply is performed. [0042] 5For example, the complementary information generator 109 estimates
the total amount of power supply within a predeterm%ed period from the present time (for example,
within three hours), based on information indicating a chronological change in the amount of power

supply in eagteatdrativh Par sigtich o3 teagoiverlikawbhissesiratiar areasss (sr pedarcegdfaased on an
existing algorithm or the like. Then, the 10complementary information generator 109 subtracts the

result of the qgiplatiRwer tihe dpealmafeiccarpliy pticefiomethg g drab thesappmalomafibae total

amount of power supply, thereby estimating the amount of surplus power. At this time, if the result of
the subtractigmisaa wegatpeveakigplydy pstiboiidghe estimation indicates a shortage (the deficient

power amount). The complementary information generator 109 estimates the 15surplus power amount
or the deficiqoopgjver amount for each power network 31. Then, the complementary information
generator 109 determines to distribute power from the power network 31 estimated to have a surplus
in powes, to the poweonetarapte3 hesimpleadotay dfforhaitionwenciien] dsestihanethiseresalt, the
complementary information generator 109 generates, as complementary information, information
20indicating andostrofodioncosdigiiyonichio £pritlécaahipewvperiod fegantergreeyvictid (fdere, the above
specific process is just an example, and the complementary information may be generated by another
process. [0042drple, coihihetmeatasyrs)fhuseation itoramiiter ihdRas mpafidrorolvgitaLseanfi@ir2 1
the amount of power supply in each area, the past statistics, and the like. This
estimation process is performed based on an existing algorithm or the like. Then, the
10  complementary information generator 109 subtracts the result of the estimation of the
local power consumption from the result of the estimation of the total amount of power
supply, thereby estimating the amount of surplus power. At this time, if the result of the
subtraction is a negative value, the result of the estimation indicates a shortage (the
deficient power amount). The complementary information generator 109 estimates the
15  surplus power amount or the deficient power amount for each power network 31. Then,
the complementary information generator 109 determines to distribute power from the
power network 31 estimated to have a surplus in power, to the power network 31
estimated to be short of power. Then, based on this result, the complementary
information generator 109 generates, as complementary information, information
20 indicating an instruction to distribute to each local power management device 30. Here,
the above specific process is just an example, and the complementary information may
be generated by another process.
[0043]

The complementary information transmitter 110 is configured with use of a

25  device having a communication function. The complementary information transmitter



110 transmits the complementary information generated by the complementary information generator
109, to the power management device 20 via the network. The power management device 20
transmits the complementary information to each local power management device 30. Upon receiving
the complementary information, each 5 local power E}Lanagement device 30 supplies the surplus power
to the power network 31 in another area or receives power from the power network 31 in another area,

in accordance withri$igiin sheucsinpieinehiglgd ifoitatongrergstasy thiosomiemdMaAs] FIGS. 4A to 4C
are flowcharts illustrating process flows for the centralized 10 management device 10 according to the

first embodimeoinfatiortdeiraitewobais ihdgionnRanigaasst ftevice20int i deeaptnn offrewer
information. FIG 4B is a flowchart illustrating a process flow relating to reception of vehicle information.

FIG 4C is a flowehatnligstratingexipeareasafiovitselrtingriol¢eraptionrdbeantiole oeath yodiormation.
Hereinafter, each process flow for the centralized management device 10 15is explained. [0045]

Firstly, the ppovesisnietategéntrésapéia0. of Ppurerdedivimptiercingiptaeneshyiiforafetienceath FIG 4A.
When the power information receiver 101 receives power information from the local power

managefneniodelpeavap risie St déhpowauplici anmalipiudibher tettre pdier ateaiop Ber
information received while associating the latest power information with the vehicle identification
information (stepdiid 2ref00d@LeiveiNexdhf@rabesoralatisgvierkSleptnbkveatve/énnformation is
explained with reference to FIG 4B. If the vehicle information receiver 103 receives vehicle
25informatioactramtative twitfithinfosmationssriagehie thaeshos dbe(gtep Bidratioa.charging 22
[0044]
FIGS. 4Ato 4C are flowcharts illustrating process flows for the centralized
10  management device 10 according to the first embodiment. FIG. 4Ais a flowchart
illustrating a process flow relating to reception of power information. FIG. 4B is a
flowchart illustrating a process flow relating to reception of vehicle information. FIG.
4C is a flowchart illustrating a process flow relating to reception of complementary
information. Hereinafter, each process flow for the centralized management device 10
15 isexplained.
[0045]

Firstly, the process relating to reception of power information is explained with
reference to FIG. 4A. When the power information receiver 101 receives power
information from the local power management device 30 (step S101), the power

20  information DB 102 stores the latest power information received while associating the
latest power information with the vehicle identification information (step S102).
[0046]
Next, the process relating to reception of vehicle information is explained with

reference to FIG. 4B. If the vehicle information receiver 103 receives vehicle

25 information from the traffic information management device 50 (step S111), the charging



information estimator 105 estimates charging information based on the received vehicle information
(step S112). Then, the charging information DB 106 stores the latest charging information estimated
by the charging information estimator 105, while associating the latest charging information with the
vehicle identification information 5(step S113). [0047£2 Next, the process relating to transmission of
complementary information is explained with reference to FIG 4C. The local charging estimator 107 is

in an idle stajigforntdtonredipharon nes demingdstearGihg infithailhietpredeletmines isingmay be, for
10example, at a predetermined time interval (such as every thirty minutes, every an hour, every half a

day, every diprannongsaipv@1ich) anThetiuskahisgimguhfeemationtDe 5ysoneariy |aigsanager, or
another timing. [0048] At the predetermined timing (step S121: YES), the local charging amount 15

estimator 10¢hagjinpiefthationalstinea@ii 9\ame udrtsing aso@ieaoh astaaor theschaiging information
stored in the charging information DB 106 (step S122). Then, the local power consumption estimator

108 estimategshddtinglthouessconggmgtiofoanadontitthebeheiek (gtenifid2idoh fermation
complementary information generator 109 estimates the total amount of power supply to each area
(step SI4).(Fteprs1ttdy.complementary 20 information generator 109 generates complementary
information based on the result of the estimation of the power supply to each area and the result of the
estimation ofobé7dpcal power consumption (step S125). At this time, the complementary information
generator 109 adds the area identification information to the complementary information for each area.
Then, the complemetxty tinf@roese neleaingniitteantifstiansyhdsrip ldrachfapointormaiiergsment device

20, the complementary information generated by the 23 complementary information generator 109
(step S126).4Ra0K4Red with reference to FIG. 4C. The local charging estimator 107 is in an idle state
until a predetermined timing (step S121: NO). The predetermined timing may be, for
10 example, at a predetermined time interval (such as every thirty minutes, every an hour,
every half a day, every day), a timing at which an instruction is input from another
system or by a manager, or another timing.
[0048]
At the predetermined timing (step S121: YES), the local charging amount
15  estimator 107 estimates the local charging amount for each area, based on the charging
information stored in the charging information DB 106 (step S122). Then, the local
power consumption estimator 108 estimates the local power consumption amount for
each area (step S123). Then, the complementary information generator 109 estimates
the total amount of power supply to each area (step S124). Then, the complementary
20 information generator 109 generates complementary information based on the result of
the estimation of the power supply to each area and the result of the estimation of the
local power consumption (step S125). At this time, the complementary information
generator 109 adds the area identification information to the complementary information

for each area. Then, the complementary information transmitter 110 transmits to the

25  power management device 20, the complementary information generated by the



FIG 5 is a sequence chart illustrating a data flow among devices in the power management system 1
according to the first embodiment. The local power management 5device 30 that manages the power
network 31 in each area transmits the local power information to the power management device 20 at
every predetermined timing. In the case of FIG 5, th?éocal power management device 30-1 that
manages the power network 31-1 transmits the local'power information to the power management

device 20 (stepnpleddontaddititoralbtichgdasalmoroer (signsageyent device 30-2 that manages the power
10 network 31-2 transmits the local power information to the power management device 20 (step

S132). Here[tbag)redetermined timing may be, for example, at a predetermined time interval (such as
every thirty minutes, every an hour, every half a day, every day), a timing at which an instruction is

input from another sy igraequsnapapert iluanatingatimin @ohbiaiiid] devicdd rverypoweaetermined
timing, the power management device 20 transmits to the centralized management device 10, the

power informatinysaeeivesdtom eecirdieptpmweirsnanbgdiment. deviee Sl pepebiddhgkiatet the
predetermined timing may be a timing at which local power informations are received from all the local

power 29 makagrraenhaevitegsaicopnestedtiodhe3pdwedsharnagemsnitd evidecad powat a
predetermined time interval (for example, every thirty minutes, every an hour, every half a day, every
day), a timinghfdrwaiiinan tins powke misageidiiodedoe tkatsysignpred&graninanagangr the tie, or
another timing. [0051] 25Each vehicle device 60 transmits the vehicle information to the traffic 24
information roemeagddti@ra, dieyioedh @ aweavennpyedett nouies 3iTiingalstandsi84)e berer tetwork

predetermined timing may be, for example, a timing at which the communication unit 61 receives a
vehicle infor@atdaransmitsht dooah poadsidéoteutie to tipoase niaragsnitsiddeded @ stepided around
a road transmits the vehicle information request. Then, 5in accordance with the vehicle information
received fror81BE) roakiiitodeicehdhecabpuwanmatiaye meiitGb w33 et mahegjesitifepoagon acquirer
62 to acquire vehicle information. Then, the communication unit 61 transmits via the roadside device,
the veHiGle imketvmosii Ga-adcansedtbyhthincad nolecmifcionatiionatochir POB2r iaadgemenadevinel2the
roadside device transmits the vehicle information request may be a

(step S132). Here, the predetermined timing may be, for example, at a predetermined

time interval (such as every thirty minutes, every an hour, every half a day, every day), a

timing at which an instruction is input from another system or by a manager, or another

timing.

15 [0050]
At every predetermined timing, the power management device 20 transmits to

the centralized management device 10, the power information received from each local

power management device 30 (step S133). Here, the predetermined timing may be a

timing at which local power informations are received from all the local power

20  management devices 30 connected to the power management device 20, or at a

predetermined time interval (for example, every thirty minutes, every an hour, every half

a day, every day), a timing at which an instruction is input from another system or by a

manager or the like, or another timing.

[0051]

25 Each vehicle device 60 transmits the vehicle information to the traffic



10 predetermined cycle measured by a clock or the like provided in the roadside device, a timing at
which the roadside device receives from an external device (such as the centralized management
device 10 or the traffic information management device 50), an instruction to transmit a vehicle
information request, or another timing. Additionally, %1 above predetermined timing may be at a
predetermined time interval (for example, 15every thirty minutes, every an hour, every ten hours, every

half a day, ofrfygnatiayhisaaydheitaevedeBuch ayghietelsnonnied witthth@teplichuyievigerds powered
on, a timing at which a destination is set, a timing at which an instruction is input from another system

or by a manaigeprdtie e dti aneihesyi oenG: O 120 At Rvedapradetar® aranimicetithe tiaffic

information management device 50 transmits to the centralized management device 10, the vehicle

information recedeenldsanvetiich vefictetiayvieq Gt(Bian Sisolidéalevidee predeictasinektiming may be,
for example, every time one vehicle information is received, every time a predetermined number of

vehicle informoatiside deeiteqavdedtropnedeteatingdrimetivteskill (Sucbraat?areneyetirtyrgnutes,
every an hour, every ten hours, every half a day, or every day), a 25 timing at which an instruction is

received frorn aboshdnsysier tiae wetialgen for tivgti bkiere ogiaed frem tineinga €106 3k Vie, centralized
management device 10 generates complementary information at 5the aforementioned predetermined

timing. Thencdhenaeriteizrednin dndgsroenithe vistdcle itfonsraisntading repdtoaansgeneeidlieevice 20,
the complementary information with respect to the local power management device 30 in each area
(step S136).infeerpavear MahageheatintaviteaZionrams Bty @achits aiaptiemendside idéoiceatien to the local
power management device 30 corresponding to the area identification information. In the case 10 of
FIG 5, the paeleiciminfagaatientadquiced 21y tiansshitdeinfioentatiahzoy@renénag® heciihilteyate 30-2
managing the power network 31-2, the complementary information added with the area identification
information cehielsplochadsidetbaviaedea(stajisInd vihiotid inforalsti shequoest nmpibagement device 20
transmits to the local power management device 30-1 managing the power network 31-1, the
completfentprydettymirsgtboyatbd@dasured by a clock or the like provided in the roadside device, a

timing at which the roadside device receives from an external device (such as the

centralized management device 10 or the traffic information management device 50), an

instruction to transmit a vehicle information request, or another timing.  Additionally,

the above predetermined timing may be at a predetermined time interval (for example,

15  every thirty minutes, every an hour, every ten hours, every half a day, or every day) from

the time at which a vehicle mounted with the vehicle device is powered on, a timing at

which a destination is set, a timing at which an instruction is input from another system

or by a manager or the like, or another timing.

[0052]

20 At every predetermined timing, the traffic information management device 50

transmits to the centralized management device 10, the vehicle information received

from each vehicle device 60 (step S135). Here, the predetermined timing may be, for

example, every time one vehicle information is received, every time a predetermined

number of vehicle informations are received, at a predetermined time interval (such as

25  every thirty minutes, every an hour, every ten hours, every half a day, or every day), a



15with the area identification information corresponding to that area (step S138). Thereafter, each
local power management device 30 performs power control in accordance with the received
complementary information. For example, if the complementary information with respect to the local
power management device 30-1 indicates an instrucéliaon to supply 50% of the surplus power to the
power network 31-2, 20 the local power management device 30-1 supplies 50% of the surplus power

to the powertheirgoakwiich itndaceudaoaeswiteival fréaraaing: pstbin, casantgerloceidmkeor
management device 30-2 receives the supply of the surplus power from the local power management

device 30-1 ynaweoritanee with the complementary information (step S139). [0054] 25In the power
management system 1 according to the first embodiment which has 26 the above configuration,
vehicle inforijo@san is collected from the vehicle device 60 mounted on an electric car. Then, the area,
the time, and power consumption, at which a battery of each electric car is charged, are estimated.

Then, based on the rEsutenfriiiz @btimaadipmdhedsuipdus peweanr@mb lenihiaaeficfehpgavestamount
for the power 5network 31 in each area is estimated. Based on the result of that estimation, power

supply feom the gfoveareneivrodkptdd estimiatertimingve arurphéscenpalivet tmihagpmaetr deeieotld 31
estimated to be short of power is implemented. For this reason, it is possible to prevent a shortage of

power supplyrinsesictp ovegrovrasnask ik methelsiica?on théesmpl dratietyrofrdorelgddrnondar is charged.
10[0055] Additionally, in the power management system 1 according to the first embodiment,
power informaspsttgenkedtedl powacmivegk pewedevies 30d meavhdewic@tap #186)lecd powkethe total
amount of power supply and the total amount of power consumption for the power network 31 in each
area are estimsariegbnidrihie vices2 0headHpivsvercintompitios rake snftonatiosi te thdi docalgpewer to be
generated and supplied by distributed power generating facilities provided in the power network 31.
For this reasmanédgsnmesslblécto30remendistiog ag ¢hofapeanaergifigationhinéoefietitnelylotihizicas¢he power
generated by distributed power generating facilities. [0056] 20 (Modified Example)
10 of FIG. 5, the power management device 20 transmits to the local power management
device 30-2 managing the power network 31-2, the complementary information added
with the area identification information corresponding to that area (step S137).
Additionally, the power management device 20 transmits to the local power management
device 30-1 managing the power network 31-1, the complementary information added
15  with the area identification information corresponding to that area (step S138).
Thereafter, each local power management device 30 performs power control in
accordance with the received complementary information. For example, if the
complementary information with respect to the local power management device 30-1
indicates an instruction to supply 50% of the surplus power to the power network 31-2,
20  the local power management device 30-1 supplies 50% of the surplus power to the power
network 31-2 in accordance with that information. In this case, the local power
management device 30-2 receives the supply of the surplus power from the local power
management device 30-1 in accordance with the complementary information (step S139).

[0054]

25 In the power management system 1 according to the first embodiment which has



The system configuration shown in FIG 1 is just an example, and may be modified according to need.
For example, the configuration may be such that only one of the communication network 51 and the
road traffic network 52 is used. Additionally, in a case the power management device 20 can directly
control and monitor the power 25 network 31 in eacréélrea, the power management system 1 may be
configured not to 27 include the local power management device 30. On the other hand, in a case

where each tpeabipowesTignagiemarhigyicgosadshdy estiyceanfronnicatgmitie teicersnalized
management device 10, the power management system 1 may be configured not to include the power

managemenindevied a0 afreléaeric de. Confign)riianeaa) abidaenss)chdive poeneab evvat wisibagement
device 30 controls and monitors multiple power networks 31. [0057] Additionally, the charging

information estiantatgrof @acmealg hiei coufig eyl eatirostieateR idendifidaisen onfarenation of tap area
where a battery of each vehicle is 10charged, instead of estimating the position of the power stand 40

at which a batiématbeabb yabickepsveheagedni@phd defickamthewshaenehargfogtinfpowation estimator
105 may be configured to, when multiple charging informations are estimated from one vehicle

informaton, neighrkesich tachareing ésfinaedionBazddlvereteyr esalk o et etalvalion gfaiverpower
consumption at the time of charging for all the charging informations identical to a value of the power

consumptiorsappheftometné pbargingtwidiBardstiongedtargng andfamphatiopsestionhieddnem one vehicle
information. According to this configuration, it is possible to prevent the total value of the power
consumptiomatvibekiBhesincitadgingdehait tigohardgingnplemented.  For this reason, it is
possible to prevent a shortage of power supply to each power network 31 in the situation
where a battery of an electric car is charged.
10  [0055]

Additionally, in the power management system 1 according to the first
embodiment, power information generated by each local power management device 30 is
collected, and the total amount of power supply and the total amount of power
consumption for the power network 31 in each area are estimated. At this time, the

15  power information takes into consideration, the power to be generated and supplied by
distributed power generating facilities provided in the power network 31. For this
reason, it is possible to prevent a shortage of power supply while effectively utilizing the
power generated by distributed power generating facilities.

[0056]

20  (Modified Example)

The system configuration shown in FIG. 1 is just an example, and may be
modified according to need. For example, the configuration may be such that only one
of the communication network 51 and the road traffic network 52 is used. Additionally,

in a case the power management device 20 can directly control and monitor the power

25  network 31 in each area, the power management system 1 may be configured not to



20 informations from being greatly deviated from a value of power consumption at the time of actual
charging. Accordingly, it is possible to enhance the accuracy of the complementary information
generated by the centralized management device 10 and achieve precise management of power
among areas. [0059] 25Moreover, the centralized méuﬂagement device 10 may be configured to
receive 28 information relating to the weather from a weather monitoring system and perform a

process basgstRiddhecideanaiian resatigenterthgeweater. BortRxampiehadite Iacaddseweeapnsumption
amount estimator 108 increases or decreases by some amount based on the weather, and thereby

estimates, thex@metttpaieewenbgsache ddiiecoaantdifdedwesmaanecated il selacmmamgegeneration,
which is included in the supplied power included in the power information. In other words, if the

weather foregrshigiirat theikcad nowpowensiamiiomnangstohestinagaios définaydmotaase by the
predetermined amount, and thereby estimate, the amount of power based on the amount of power

generated bynstiae panvge medatigaméhtiizviesgoer fouetasttis donliyuraion onsnoysutietteeal power
10 consumption amount estimator 108 may decrease by the predetermined amount, and thereby

estimaté, theoagrioualt privwmweinbgsedmndhiz@atoeontal pandmgriteraied tinl s pavgowargraeration.
Additionally, for example, the local power consumption amount estimator 108 increases or decreases
by some am@unt based on the weather, and thereby estimates, the 15 amount of power based on the
amount of power generated by wind power generation, which is included in the supplied power
included in tfi@opdjver information. In other words, if the forecast is strong wind, the local power
consumption amount estimator 108 may increase by the predetermined amount, and thereby estimate,
the amount of powerAztitidnatlthiaechargih@infoment gerstatetoby 06inthy beeofimeration. If the
forecast is 20 weak wind, the local power consumption amount estimator 108 may decrease by the
predeterminestiamteLartaaiddntiécetiynastionatst dh e an aued whpaveardiese dfwathearivdaiist of power
generated by wind power generation. [0060]
10  charged, instead of estimating the position of the power stand 40 at which a battery of
each vehicle is charged.
[0058]
Further, the charging information estimator 105 may be configured to, when
multiple charging informations are estimated from one vehicle information, weight each
15  charging information and thereby make the total value of the power consumption at the
time of charging for all the charging informations identical to a value of the power
consumption at the time of charging when only one charging information is estimated
from one vehicle information. According to this configuration, it is possible to prevent
the total value of the power consumption at the time of charging for all the charging
20  informations from being greatly deviated from a value of power consumption at the time
of actual charging. Accordingly, it is possible to enhance the accuracy of the
complementary information generated by the centralized management device 10 and
achieve precise management of power among areas.

[0059]

25 Moreover, the centralized management device 10 may be configured to receive



Further, the centralized management device 10 may be configured to receive 25from an event
management system, information relating to an event held in each area, 29 and perform a process
based on the information relating to the event. For example, the local charging amount estimator 107
may be configured to set, based on the information rféating to the event, in accordance with the scale
of the event, a predetermined value to the local charging amount for the area in which the event is

held, regardiggerafdienydialiagtecivenicienifaunationalereaidtoring pasemigntbperfyigieaa service that
notifies, from several days before the date of the event, a driver of a vehicle who is a resident of the

area in whichibesverkisdreltk niftifasmstiandmncicating iatitbe peoesdemanthwibde soneentrated
locally according to a time zone or a location because of the event, such as you should charge your

car before thenaaimpfithexevant beiasee T0R Jrstigead PRSI Brpanteasidontihe certain
date" [0061] (Second Embodiment) Hereinafter, a power management system la according to a

second embodutient dactpirbedstibanstittenireiemertpaléheeuven thanagemeafigystem la of the
second 15 embodiment, which are the same as those of the power management system 1 of the first
embodimentgarerappeydethnitvwibegsaanatitefengnce isimkrddd,ianckexplsnationsshirdofer¢nomitted
here. [0062] A system configuration of the power management system la of the second 20

embodimentthiifisowéranfahrabwdiihe postiesrmandg ehtieniveysienfoleshih s fis eheblodiineswen that a
local power management device 30a is included in lieu of the local power management device 30 and
that a vehicleasvioptfifiaindnatugidchindicl0® ity inerdabe e viecpbétictexadpédamtbest atite schematic

system configuration of the power management system la of the second embodiment is the same as
that of the pameeslBbestimmageaienhsyaterhpbwétadicsbe thie cenmentofhowerigdrkEatedandstiarefore
power generation. If the weather forecast is cloudy, rain, or snow, the local power
10  consumption amount estimator 108 may decrease by the predetermined amount, and
thereby estimate, the amount of power based on the amount of power generated by solar
power generation.
Additionally, for example, the local power consumption amount estimator 108
increases or decreases by some amount based on the weather, and thereby estimates, the
15  amount of power based on the amount of power generated by wind power generation,
which is included in the supplied power included in the power information. In other
words, if the forecast is strong wind, the local power consumption amount estimator 108
may increase by the predetermined amount, and thereby estimate, the amount of power
based on the amount of power generated by wind power generation. If the forecast is
20  weak wind, the local power consumption amount estimator 108 may decrease by the
predetermined amount, and thereby estimate, the amount of power based on the amount
of power generated by wind power generation.
[0060]

Further, the centralized management device 10 may be configured to receive

25  from an event management system, information relating to an event held in each area,



30 explanations thereof are omitted here. Additionally, configurations of the power management
device 20, the power network 31, the power stand 40, the traffic information management device 50,
the communication network 51, and the road traffic network 52 are the same as those of the first
embodiment, and therefore explanations 5thereof ars, omitted here. [0063] The local power
management device 30a of the second embodiment 3iﬁ‘ers from the local power management device

30 of the firsgeinedimeabiodaatihe dosatrowRirmanaormeant de e déia. doesr RebgsIeiBe
complementary information from the 10 centralized management device 10a and does not perform

power managsaienkitiageaidamncssivithitne Tomplars eptdiyurni tnatiopastb @ ienedimingnagofigurations
of the local power management device 30a of the second embodiment are the same as those of the

local power meanagein e dlevicen3Rairthedi stiemheodialeof. thbeveshielgrdasieer il ohithe tsecond
embodiment differs from the vehicle 15device 60 of the first embodiment in that the vehicle device 60a

receives andiauigsdiscrecgimgrenclaticoritiorrationfhich theeventrlizslid, maaaflesnenttdevice 10a. The
remaining configurations of the vehicle device 60a of the second embodiment are the same as those

of the veéhicledlkiied Gehidlthafirstaivbodimasb0R4$ POSsiGIEtis pradtie madivibtoditciag fis)
illustrating a functional configuration of the vehicle device 60a according to the second embodiment.

The vehicle fievicsetélalideysdrsoreGiRi Hateroethoryeand drivanfiaryehieln ayods dcesingnichf are
connected by buses, and performs an in-vehicle program. The vehicle device 60a differs from the
vehicle deviahetdiaaf itheviiingt thabeelirientlo, hkihfoenvatival indiedideyGhat el pdesade 2 veihicle device
606a in lieu of the in-vehicle device 606. The remaining
be concentrated locally according to a time zone or a location because of the event, such
as “you should charge your car before the date of the event because congestion at power
10  stands is expected from the certain date”
[0061]
(Second Embodiment)
Hereinafter, a power management system la according to a second embodiment
is explained. Constituent elements of the power management system 1a of the second
15  embodiment, which are the same as those of the power management system 1 of the first
embodiment, are appended with the same reference numerals, and explanations thereof
are omitted here.
[0062]
A system configuration of the power management system la of the second
20  embodiment differs from that of the power management system 1 of the first embodiment
in that a local power management device 30a is included in lieu of the local power
management device 30 and that a vehicle device 60a is included in lieu of the vehicle
device 60. Except for these, the schematic system configuration of the power

management system la of the second embodiment is the same as that of the power

25  management system 1 of the first embodiment shown in FIG. 1, and therefore



31 configurations of the vehicle device 60a are the same as those of the vehicle device 60 of the first
embodiment. Additionally, a communication unit 61 and a vehicle information acquirer 62 of the
in-vehicle device 606a of the second embodiment are the same as those same-named configurations
of the in-vehicle device 606 of the first embodiment. 5[0065] Upon the communication unit 61
receiving recommendation information, the output unit 63 performs an outputting in accordance with

the recommengriiatidniatmabeareldiaiaednirenit Additiayidngludafysperkeroptibedier and perform
the outputting in accordance with the recommendation information, by sound from that 10speaker.

Additionally, iiayeipehudit i3 pTyhie philer aglispirz 12k perderstait agiakttimgric accordance with
the recommendation information, by displaying a screen image on that display. Further, the output unit

63 may instriffothtagan Nevigainemdesicest0R te perfonom ratipetiegk s Beorr danemavithftie
recommendation information. In this case, the outputting is performed by a speaker or a display

included in thetaaird Spavigatgardewickh G HoBist emibdindeist canghiereficeigokustieignam illustrating
a functional configuration of the centralized management device 10a according to the second
embodimentthEre tertmtired mavagement device 10a includes a CPU, a memory, and an auxiliary
memory 20 device, which are connected by buses, and performs a centralized management program.
The centralifedespnagement device 10a includes: the power information receiver 101; the power
information DB 102; the vehicle information receiver 103; the power stand DB 104; the charging
information estimatoT A®¥ydilepohargiepagtonemideni 2B30896f the Jeasi Cbatgidgrentaliffessftionator 107,

the local power consumption amount estimator 25108; a travel range estimator 111; a local power
difference calmulatal jdkeenaoalpoererdSacdierenbe st thdicairaconivtaadied kiealgoetermining unit
114; and a recommendation information transmitter 115. Here, part or all of the functions of the
centralized mamagemen tddeide 8 d0dossano bredeipteropliechbytdrgrohfiarreatiorcfraw dre ASIC, a PLD, and
10  centralized management device 10a and does not perform power management in
accordance with the complementary information. The remaining configurations of the
local power management device 30a of the second embodiment are the same as those of
the local power management device 30 of the first embodiment.
The vehicle device 60a of the second embodiment differs from the vehicle
15  device 60 of the first embodiment in that the vehicle device 60a receives and outputs
recommendation information from the centralized management device 10a. The
remaining configurations of the vehicle device 60a of the second embodiment are the
same as those of the vehicle device 60 of the first embodiment.
[0064]
20 FIG. 6 is a schematic block diagram illustrating a functional configuration of the
vehicle device 60a according to the second embodiment. The vehicle device 60a
includes a CPU, a memory, and an auxiliary memory device, which are connected by
buses, and performs an in-vehicle program. The vehicle device 60a differs from the

vehicle device 60 of the first embodiment in that the vehicle device 60a includes an

25 in-vehicle device 606a in lieu of the in-vehicle device 606. The remaining



an FPGA. Additionally, among the configurations of the centralized management 5device 10a, the
power information receiver 101, the power information DB 102, the vehicle information receiver 103,
the power stand DB 104, the charging information estimator 105, the charging information DB 106, the
local charging amount estimator 107, and the local ppwer consumption amount estimator 108 are the
same as those same-named configurations of the centralized management device 10 of the first

10embodimeshfaddtiene ishehexelatrtmsciherealarreanritest itsss PV ehicld bevicavsd tinge
estimator 111 estimates, for each vehicle information received by the vehicle information receiver 103,

a travel ranggé¢iadtrgnisoaivehicle Auoltidad i th dhenvahickeicievitie i0athat/shible irdosnagsion source
of the vehicle information. The 15travel range includes a preferred travel range and an allowable travel

range. The prejerradt afehedngeliscie rdadeciooshichttesaminic lenitadbiscinvuey ththeasiersgnhokestination
and indicates the range in which the vehicle can travel until the next charging is performed. The

allowable traygghsanpeets infiyjyratiomgss imavnishiilte\wvicke a0 0 dvefivntdnbediexiheharging is
performed, regardless of the position of the destination, 20and indicates the range excluding the
preferred traf@asnge. [0068] For example, based on the present remaining power amount
included in the vehicle information and a chronological change in power consumption per unit time, the

travel range estimataygiohlticatunmtes itati eiloniable rbeaiel rdjsteooeribaddtienviehiciratian, 2btravel. Then,
based on the present position of the vehicle, the destination toward which 33 the vehicle is traveling,

and the allowsatpettianst 3l siefonacalalgietinipintiaveldangendstitmatecdithe@stitiates, as the preferred
travel range, a range in which the vehicle is likely to travel and can travel without being charged. Then,
the travel rangi®esttioator THel cespion atds R enaljancble trapedkangetirabikel andtberfmesend position of
the vehicle, the
outputting in accordance with the recommendation information, by sound from that
10  speaker. Additionally, the output unit 63 may include a display, and perform an
outputting in accordance with the recommendation information, by displaying a screen
image on that display. Further, the output unit 63 may instruct the car navigation device
602 to perform an outputting in accordance with the recommendation information. In
this case, the outputting is performed by a speaker or a display included in the car
15  navigation device 602.
[0066]
FIG. 7 is a schematic block diagram illustrating a functional configuration of the
centralized management device 10a according to the second embodiment. The
centralized management device 10a includes a CPU, a memory, and an auxiliary memory
20  device, which are connected by buses, and performs a centralized management program.
The centralized management device 10a includes: the power information receiver 101;
the power information DB 102; the vehicle information receiver 103; the power stand
DB 104, the charging information estimator 105; the charging information DB 106; the

local charging amount estimator 107; the local power consumption amount estimator

25  108; a travel range estimator 111; a local power difference calculator 112; a local power



5allowable travel distance, and the preferred travel range. By the above process, the travel range is
estimated. At this time, the travel range estimator 111 adds to the information of the travel range,
vehicle identification information included in the vehicle information used for the process. Here, the
above specific process is just an example, and the t%el range may be estimated by another process.
10[0069] The local power difference calculator calculates the local power difference for the

power netwaiiff3leiit€BEh ABa lRasAteNdIaEtesdiiabihendsiiondationohiteaeanpadRiagensumption
performed by the local power consumption estimator 108 and the power information stored in the

power informafiom&B i iidnshhietépaabpowmerd]iffatencel bhindicated dhe dfiffereanealieéyeen an
estimated value of the total amount of power supplied within a predetermined period and an estimated

value of the tntabgenmidel pevies arysberiag witkintdh@phactiars)inah pedak31ar exampndhe local
power difference calculator 112 estimates the total amount of power supplied within a predetermined

period from treAREgent Advit(fonByamoy wighiontigeeationy 9f thasedtenitee indasgatien 20 indicating a
chronological change in the amount of power supply to each area, the past statistics, and the like. This
estimation przeéss o) entosovest heseadaivarcexigtingesthvaborciglithation M 10% fecal power
difference calculator 112 subtracts the result of the estimation of the local power consumption from the
result of the esttiiclatiofowhitierp@ssivaupisy tibemiy salot DB YO eHocakpimeinfiiiextivce. Here, the

above 25specific process is just an example, and the local power difference may be estimated by 34
another proosssisn§@ii 7115, the Thardmogipovweatibfed8ntes PiBellbSaischanfiay cebwitestbaatb e mory
device, such as a magnetic hard disk device or a semiconductor memory device. The local 5power
difference DBniilBeskorsisptivectatontloustigosves ditfestmatocaBs btetthdsathe dotadse
same-named configurations of the centralized management device 10 of the first
10 embodiment, and therefore explanations thereof are omitted here.
[0067]
The travel range estimator 111 estimates, for each vehicle information received
by the vehicle information receiver 103, a travel range relating to a vehicle mounted with
the vehicle device 60a that is the transmission source of the vehicle information. The
15  travel range includes a preferred travel range and an allowable travel range. The
preferred travel range is a range in which the vehicle travels toward the current
destination and indicates the range in which the vehicle can travel until the next charging
is performed. The allowable travel range is simply a range in which the vehicle can
travel until the next charging is performed, regardless of the position of the destination,
20  and indicates the range excluding the preferred travel range.
[0068]
For example, based on the present remaining power amount included in the
vehicle information and a chronological change in power consumption per unit time, the

travel range estimator 111 calculates the allowable travel distance that the vehicle can

25 travel. Then, based on the present position of the vehicle, the destination toward which



power difference calculator 112, while associating the latest power difference with the area
identification information. More specifically, upon receiving the local power difference from the local
power difference calculator 112, the local power difference DB 113 determines whether or not the local
power difference has already been stored in 10asso§' tion with the same area identification
information. If the local power difference has already been stored, the local power difference DB 113

updates the theakpivieis diferingeatl the alkwiatakpeewlelistifferetteu@edheotheehaingeif no local

power difference has already been stored in association with the same area identification information,

the local poveerisidterancedimis aewly sisfeerthedveralmpweraijteiengechindiienddsasiating that
local power difference with the area identification information. [0071] The recommended stand

determining Likélyl {dtteieieraninesnthaveosilibonfiidiapeviriestantd tthberaecommessteddmeach
electric car, based on the local power difference stored in the local power difference DB 113 and the

power stand tabksisteed PR iltheblewerstant DB ddrolAnd Blesent posiaxarniptre ehicteoimimended
stand determining unit 114 searches from the power stand DB 103, the positions of all the power
stands 40 inalislesbis the¢lireisared, sadaheangteirmludsdlinathe traBglthargevd pesceignhéhe power
stands 40 found by the 25search, the recommended stand determining unit 114 further searches from
the power 3fatendagtdseanched, thapoisaimtactt 4Q\ecngngstintiterarehasisaoigted with the local

power difference having a positive value, that is, the power stand 40 provided in the power network 31
having the sinfousgionef tistrabelhaneywehittnid<dificeeivieirdd ramtae ndivokthin skavehjdlire
recommended stand determining unit 114 determines the position
information used for the process. Here, the above specific process is just an example,
and the travel range may be estimated by another process.
10 [0069]

The local power difference calculator 112 calculates the local power difference
for the power network 31 in each area, based on the result of the estimation of the local
power consumption performed by the local power consumption estimator 108 and the
power information stored in the power information DB 102. The local power difference

15 indicates the difference between an estimated value of the total amount of power supplied
within a predetermined period and an estimated value of the total amount of power
consumed within the predetermined period. For example, the local power difference
calculator 112 estimates the total amount of power supplied within a predetermined
period from the present time (for example, within three hours), based on the information

20  indicating a chronological change in the amount of power supply to each area, the past
statistics, and the like. This estimation process is performed based on an existing
estimation algorithm. Then, the local power difference calculator 112 subtracts the
result of the estimation of the local power consumption from the result of the estimation

of the power supply, thereby calculating the local power difference. Here, the above

25  specific process is just an example, and the local power difference may be estimated by



50f the power stand 40 searched, as the position of the power stand 40 to be recommended. [0073]

If the power stand 40 belonging to the area associated with the local power difference having a
positive value cannot be found by the search from among the power 10stands 40 included in the
preferred travel range, the recommended stand deteﬁnining unit 114 searches from the power stand
DB 103, the positions of all the power stands 40 included in the allowable travel range. Then, from the
power standarg@htryredeysthe search, the recommended stand determining unit 114 further searches
the power stand 40 belonging to the area associated with the local power difference having a positive
value, 15 thgoezahe power stand 40 provided in the power network 31 having the surplus power. If
such the power stand 40 is retrieved as a result of the search, the recommended stand determining

unit 114 determines e poaitioowed iigf@enwsr DRNIIQ toufidlrydhdthestchi amtmeoppgaiineof the
power stand 40 to be recommended. From whichever travel range the result of the determination is

obtained, thguelcasumeaged stand diskataviongr uniéthich2dugen emates yatsicsemiaieahformation
indicating the position of the power stand 40 determined, and adds to the recommendation

information, pasveebitierédentiBatiarsinfey thatianasadistad sowee ditferdnangdoukaddioy tihe tetdrmining
process. [0074] Here, whichever of the preferred travel range and the allowable travel range is 36 to

be most recpoweentlifferetive palosasiatt 40 fite videdian thear bacassow@tdiffeithdbevigcaigoower
difference having the greatest value. The recommended stand determining unit 114 may generate
recommendaiiemi teidtification Ugingnatibnthe\posispecifidhikypoeopoeszidtanihet beal thengositions of
multiple power stands 40. 5The recommendation information transmitter 115 is configured with use of
a device hawiiffeaeaoeninoum ibatlocafypustiand iffeeneccalcnéztolatitd) thédiooatimwieaddferdecelDB transmits
to the traffic information management device 50, the recommendation information generated by the
recommenddd Stheteldates wiratiguoindi the local power difference has already been stored in
10  association with the same area identification information. If the local power difference
has already been stored, the local power difference DB 113 updates the local power
difference to the new local power difference. On the other hand, if no local power
difference has already been stored in association with the same area identification
information, the local power difference DB 113 newly stores that local power difference
15  while associating that local power difference with the area identification information.
[0071]
The recommended stand determining unit 114 determines the position of the
power stand 40 to be recommended to each electric car, based on the local power
difference stored in the local power difference DB 113 and the power stand table stored
20  inthe power stand DB 104.
[0072]
For example, the recommended stand determining unit 114 searches from the
power stand DB 103, the positions of all the power stands 40 included in the preferred

travel range included in the travel range. Then, from the power stands 40 found by the

25  search, the recommended stand determining unit 114 further searches from the power



[0075] 10FIGS. 8A and 8B are flowcharts illustrating process flows for the centralized management
device 10a of the second embodiment. FIG 8A is a flowchart illustrating a process flow relating to
calculation of the local power difference. FIG 8B is a flowchart illustrating a process flow relating to
transmission of the recommendation information. 15Eirstly, the process relating to calculation of the
local power difference is explained with reference to FIG 8A. Here, in the flowchart shown in FIG 8A,

the processegainisiepseartRddatlphera it 38rhel ariyihg $e theoaeasesosiavitirike 46cappended
with the same reference numerals, and therefore explanations thereof are omitted here. After the

process shoyswisrsife@hedhihintpeposnivevditferances, 20qaaiiadand Ud padsidatemtine local power
difference for each area (step S201). Then, the local power difference DB 113 stores the latest local

power differgregecattulated bidhiadanalspamuey shference stalctiatonidiktaviilgoas socisting dbe latest
local power difference with the area identification information (step S202). [0076] 25Next, a process

flow relating iestlaoshisséarchf receaunensiatiadsinidrdeaionnmginixdlainedrwitieseferposieida FIG 8B.
Here, in the flowchart shown in FIG 8B, the processes in steps S111 to 5113 are the same as those

processgs shte fowks stihappspaetiaditistine pasittonedé thapewerneaialsiGiuctherefore explanations
thereof are omitted here. After the process shown in step S113, the travel range estimator 111
5estimates adtavehemage. with respect to the vehicle information received by the vehicle information
receiver 103 (step 5211). Then, the recommended stand determining unit 114 determines the position
of the power[8Gx3J 40 to be recommended (recommended stand) (step 5212). Then, the
recommendation information transmitter 115 transmits to the vehicle device 60a, information indicating
the determined positibthefthecpetaed 4tabeldiyitg to the reepassoeiatbivith teedooah@odation information

(step 5213). [0077]

difference having a positive value cannot be found by the search from among the power

10  stands 40 included in the preferred travel range, the recommended stand determining unit
114 searches from the power stand DB 103, the positions of all the power stands 40
included in the allowable travel range. Then, from the power stands 40 found by the
search, the recommended stand determining unit 114 further searches the power stand 40
belonging to the area associated with the local power difference having a positive value,

15 that is, the power stand 40 provided in the power network 31 having the surplus power.
If such the power stand 40 is retrieved as a result of the search, the recommended stand
determining unit 114 determines the position of the power stand 40 found by the search,
as the position of the power stand 40 to be recommended. From whichever travel range
the result of the determination is obtained, the recommended stand determining unit 114

20  generates recommendation information indicating the position of the power stand 40
determined, and adds to the recommendation information, the vehicle identification
information added to the travel range used for the determining process.
[0074]

Here, whichever of the preferred travel range and the allowable travel range is

25  used, the recommended stand determining unit 114 may determine, as the power stand 40



FIG 9 is a sequence chart illustrating a data flow among devices included in the power management
system la of the second embodiment. Here, in the sequence chart shown in FIG 9, the processes in
steps S131 to S135 are the same as those processes of 15 the first embodiment shown in FIG 5
appended with the same reference numerals, and thgrefore explanations thereof are omitted here.
After the process shown in step S135, the centralized" management device 10 determines the position

of the powertstagehdél tedognregivdnedssiier figndett grodiried tha apchgRRRIBER BB Mendation
information indicating this position. Then, the centralized management device 10 transmits the 20

generated rejigeanmeacadioriniosmaliog toetheraiticinformatio ncovanagedes staheMieebifsigp S221).
Upon receiving the recommendation information, the traffic information management device 50

determines theivehiciggeine H0 eecomenpaatdond ifoiheariehictenigentificatiosinidorofationrrdded to the
received recommendation information, and transmits the recommendation information to that vehicle

device 60a (ptapebaany. £6H0eBposRions of heultipiponieastandsmp 61 of the vehicle device 60a
receives the recommendation information. Based on the received recommendation information, the

output Ukt 63 outputkhbespositiendatibrei pfananstanchAshintbelrecsroon¢igdest Wwith e@sanfale, the output
unit 63 outputs by sound a message indicating the position of the 5 power stand 40. At this time, the
output unit 63eNriay lavipgtdleeramumitiition fuspieker Theweehiméhdatiovidhfolendevice oi36dttor from a
speaker included in the car navigation device 602. Alternatively, the output unit 63 may output by
image a mafd i agasshiconthéteaffasitiforobtion paneysstentldéQiodtan shemesothenendptibrinit 63 may
output the image with a display included in the in-vehicle device 606a, or with a display 10included in
the car navigaformegwicgefiO2tdsybihthe usponoidhded utpnd deiérBdinihg ené@vit4ecognize the position of
the recommended stand. [0079] In the power management system la of the second embodiment
having the afa#bEonfiguration, vehicle information is collected from the vehicle device 60a
15mounted on an electric car. Then, an area, a time, and power consumption, where a battery of each
electriclOar is charged G8e8#stintied8charB éloedctioarta iidmiibohghe essefows foinehio cahtpalived difference
for the power network 31 in each area is estimated. Then,

management device 10a of the second embodiment. FIG. 8Ais a flowchart illustrating a

process flow relating to calculation of the local power difference. FIG. 8B is a

flowchart illustrating a process flow relating to transmission of the recommendation

information.

15 Firstly, the process relating to calculation of the local power difference is

explained with reference to FIG. 8A. Here, in the flowchart shown in FIG. 8A, the

processes in steps S121 to S124 are the same as those processes shown in FIG. 4C

appended with the same reference numerals, and therefore explanations thereof are

omitted here.  After the process shown in step S124, the local power difference

20  calculator 112 calculates the local power difference for each area (step S201). Then, the

local power difference DB 113 stores the latest local power difference calculated by the

local power difference calculator 112, while associating the latest local power difference

with the area identification information (step S202).

[0076]

25 Next, a process flow relating to transmission of recommendation information is



the position of the power stand 40 in the power network 31 estimated to have a surplus in power is
searched based on the result of the estimation. Then, the position of the power 20stand 40 to be
recommended is determined and transmitted to each vehicle device 60a. A driver of the electric car
moves to the position of the recommended power stand 40 and charges the electric car, thereby
preventing a shortage of power supply to each power network 31. [0080] 25Additionally, in determining

the position ekpdrrewgtstafdeAtetraG38Becemragindad fibedreteredirmvel caggetand the
allowable travel range are estimated as a travel range for each vehicle. Then, if the position of the

power standt9dssdes nesepnsandes %3 fouinethy sensch froge redesstsrsroliraver rangs, the position of
the power stand 40 in the preferred travel range is transmitted as recommendation 5information,

regardless ofygeatieanaitinictbanrowisiandicialbandabseierdsg lisnpriese thérctifau@llowable travel
range. For this reason, the driver of the electric car can go to the recommended power stand 40 on the

way from theoprieediicpasitiafidotheg destin sitionn AcsridBigly, thésieasienhige eswnalovet1o charge an
electric car at the recommended power stand 40. Consequently, the number of drivers following the 10

recommgndattimatey aasas) thagehyitfiesivelyotevesitior infhrontaion afddiegddyahsvppiyiéo each
power network 31. [0081] (Modified Example)

information receiver 103 (step S211). Then, the recommended stand determining unit

114 determines the position of the power stand 40 to be recommended (recommended

stand) (step S212). Then, the recommendation information transmitter 115 transmits to

the vehicle device 60a, information indicating the determined position of the power stand

10 40 to be recommended, as recommendation information (step S213).

[0077]

FIG. 9 is a sequence chart illustrating a data flow among devices included in the
power management system l1a of the second embodiment. Here, in the sequence chart
shown in FIG. 9, the processes in steps S131 to S135 are the same as those processes of

15  the first embodiment shown in FIG. 5 appended with the same reference numerals, and
therefore explanations thereof are omitted here.  After the process shown in step S135,
the centralized management device 10 determines the position of the power stand 40 to
be recommended to the vehicle device 60a, and generates recommendation information
indicating this position. Then, the centralized management device 10 transmits the

20  generated recommendation information to the traffic information management device 50
(step S221). Upon receiving the recommendation information, the traffic information
management device 50 determines the vehicle device 60a corresponding to the vehicle
identification information added to the received recommendation information, and
transmits the recommendation information to that vehicle device 60a (step S222).

25  [0078]



The recommended stand determining unit 114 may be configured to add to the 15 recommendation
information, coupon information that can be used when charging is performed at the recommended
power stand 40. Additionally, the recommended stand determining unit 114 may be configured not to
add the coupon information when the power stand 498t0 be recommended is found by search from the
preferred travel range, and add the coupon information when the power stand 40 to be recommended

is found 20by searchThiggbihe @icuti & tiaselobimga.chivihesyibesuantgeiraiiancof the power
management system la of the second embodiment may be modified similarly to the modification of the

power managearanicayation ihfortheitinst epabasinend. r(HeeR2H(Fatsehmendatinemo ARNent.thee power
management system Ib according to the third embodiment is 40 explained. Here, constituent elements

of the powerompoagemEnbeysiethipositientbirthe pvosh ient, A0hicheate dhereane as tbpse of the
power management system 1 of the first embodiment, are appended with the same reference

numerals, angta@nplanat @usplitareiobareugiuitied swred aPR83lge indidati Ry sterpositifigof @ton of the
power management system Ib of the third embodiment differs from that of the vehicle device 60 of the

first emisodirpenkirstirat 40vealehiderines, fideoispocludeddmigwofpltehetalaldeice §idakscept for
this, the schematic system configuration of the power management system Ib of the third 10
embodimentiig lidedamb i thehiyistesnico60gur atibroof d3peakevanchakaddenterdasysidgatlonf the first
embodiment shown in FIG 1, and therefore explanations thereof are omitted here. Additionally, the
configuratiordevicth@opowai teraakegsyn € olapineudn, 6h entycalipongy imagagenarithgeice 30, the
power network 31, the power stand 40, the traffic information management device 50, the
communicatshovwety tk ok ttordahine padviredtand 40. At this time, the output unit 63 may output
the image with a display included in the in-vehicle device 606a, or with a display
10 included in the car navigation device 602. By the output of the output unit 63, the
crews recognize the position of the recommended stand.
[0079]
In the power management system 1a of the second embodiment having the
above configuration, vehicle information is collected from the vehicle device 60a
15 mounted on an electric car. Then, an area, a time, and power consumption, where a
battery of each electric car is charged, are estimated. Based on a result of the estimation,
the local power difference for the power network 31 in each area is estimated. Then,
the position of the power stand 40 in the power network 31 estimated to have a surplus in
power is searched based on the result of the estimation. Then, the position of the power
20  stand 40 to be recommended is determined and transmitted to each vehicle device 60a.
A driver of the electric car moves to the position of the recommended power stand 40 and
charges the electric car, thereby preventing a shortage of power supply to each power
network 31.

[0080]

25 Additionally, in determining the position of the power stand 40 to be



15network 52 are the same as those of the first embodiment, and therefore explanations thereof are
omitted here. Further, the configuration of the vehicle device 60a is the same as that of the second
embodiment, and therefore explanations thereof are omitted here. [0084] 20FIG 10 is a schematic
block diagram illustrating a functional configuration %fga centralized management device 10b according
to the third embodiment. The centralized management device 10b includes a CPU, a memory, an

auxiliary memeoyngiearided and paerdiked whieh rargcandaried dydblsgavandieriveasimeratelized
management program. The centralized management device 10b includes: the power information

receiver 101, 25w payefontaomatnieieB T102h thetve pislieitnfofmraticswacsiver 408 lbe power stand
41 DB 104; the charging information estimator 105; the charging information DB 106; the local

charging amasohestndatois ¥0unadhs et ip ver thepserepeo i asaunyestinpbeitibdifthe
complementary information generator 109; the complementary information transmitter 110; the travel

range estimagowarlstatioeldirpieqvefc ddterenckeraadelibtendhidathe tocahprwedtibfference DB 113; a
recommended stand determining unit 114a; and the recommendation information transmitter 115.

Here, part ornglbohibierfurchedisssioheathéralizest thapagemseaidieyitehiGbcorambedsvdemented by
hardware, such as an ASIC, a PLD, or an FPGA. Additionally, among the configurations of the
centralized measageimen alexich kGpvisle poeer Fipthisitianoe b eritérlofitie puoeiciofortaation DB
10102, the vehicle information receiver 103, the power stand DB 104, the charging information
estimator 1050 toerehaxgimgninfoethpdiwerBRntDE) tretthecaby firigitie: anesenttpesitioatr the7, and the
local power consumption amount estimator 108, the complementary information generator 109, and
the complenuzstamtioviorAaitordirayhg ititesatikd fuectivd deives @sctimnge sashesin@roadhtthefigurations of
the centralized 15management device 10 of the first embodiment, and therefore explanations thereof
are omitted heremihenelesgro\aenctandhi® coditpsegtioms$yofibawebtralizedveradeldeniegticevice 10b, the
travel range estimator 111, the local power difference calculator 112, the local power difference DB
113, arid thereecommeretatiatianciretses) dtierebraefSeotited \ e eert e Sshoraae tfdhe sauvee supplgd

configurations of the centralized management device 10b
to each power network 31.
[0081]
(Modified Example)
The recommended stand determining unit 114 may be configured to add to the
15 recommendation information, coupon information that can be used when charging is
performed at the recommended power stand 40. Additionally, the recommended stand
determining unit 114 may be configured not to add the coupon information when the
power stand 40 to be recommended is found by search from the preferred travel range,
and add the coupon information when the power stand 40 to be recommended is found
20 by search from the allowable travel range. Further, the configuration of the power
management system l1a of the second embodiment may be modified similarly to the
modification of the power management system 1 of the first embodiment.
[0082]

(Third Embodiment)

25 Next, the power management system 1b according to the third embodiment is



200f the second embodiment, and therefore explanations thereof are omitted here. [0085] The
recommended stand determining unit 114a differs from the recommended stand determining unit 114
of the second embodiment in that the recommended stand determining unit 114a rewrites the charging
information stored in the charging 25information DBLE(S)G, while associating that charging information
with the vehicle 42 identification information added to the travel range used in the determining

process. Thegihghannfiguratisumstilitne sreammendedstachiipigiminmgysntil 14 afate thegame as
those of the recommended stand determining unit 114 of the second embodiment, and therefore

explanationssihpoaihee amidtesd eiesait08ohose ok thegwiliereviritiggnpincsstefartbethedasimended
stand determining unit 114a is explained here. The recommended stand determining unit 114a

searches frosmaotimeriharchigingeioimaiiosasiorefbiendrenchaigin gamiepritatidaBthé@othe
charging information stored in association with the vehicle identification information that has been 10
added to thegiaysliteddrrgsed for the determining process. Then, the recommended stand
determining unit 114a rewrites the searched charging information under the assumption that charging
is perforned[e088¢ determined power stand 40 to be recommended. In other words, the recommended
stand determining unit 114a rewrites the position of the power stand 40 at which the battery of the
vehicle is charged, viffielystdibinohfitgdaticinefahargingimharaggmenttoytenpositibthetird power stand
40 to be recommended. Additionally, the recommended stand determining unit 114a estimates the
time at whickrtimdiehicledéffines ah tihetpdstiorebideal pave6 G it etrto debeiomm anttedaand

rewrites the time at which charging is performed, which is included in the charging information, to the
estimated tinrehi€leanfeviice 66adsr nudundbeld istiswdo? thd etehiviin teyicni6 (L 14Bxecelouiateisishthgower
consumption at the time of performing charging at that power stand 40 by the same algorithm as used
by the chargsehemiicssemesinfigtoatl@bohitd pamwetasdhaypoeersystesu diptibtheviich is included in
the charging information, to the calculated power consumption. [0087] 25In the power management
systemlb of ¢l dlalird exinib dokrsamt adibb dyatetheonfiguration of the power management system 1

of the first embodiment shown in FIG. 1, and therefore explanations thereof are omitted

here. Additionally, the configurations of the power management device 20, the local

power management device 30, the power network 31, the power stand 40, the traffic

information management device 50, the communication network 51, and the road traffic

15  network 52 are the same as those of the first embodiment, and therefore explanations
thereof are omitted here. Further, the configuration of the vehicle device 60a is the
same as that of the second embodiment, and therefore explanations thereof are omitted
here.

[0084]

20 FIG. 10 is a schematic block diagram illustrating a functional configuration of a
centralized management device 10b according to the third embodiment. The centralized
management device 10b includes a CPU, a memory, an auxiliary memory device, and the
like, which are connected by buses, and performs a centralized management program.

The centralized management device 10b includes: the power information receiver 101,

25  the power information DB 102; the vehicle information receiver 103; the power stand



43 above configuration, transmission of complementary information to the local power management 30
and transmission of recommendation information to the vehicle 60 are performed respectively. For this
reason, it is possible to achieve similar effects to those achieved by the power management system 1
of the first embodiment and the power 5managemenilsystem la of the second embodiment, or
synergistic effect caused by a combination of those two systems. Additionally, when the power stand

40 to be recoypmended ishseatgeafieriagoresitladevios e theaaliagdine intaropabsnswred in the
charging information DB 106 is rewritten. For this reason, it is possible to generate the complementary

information mwetg eeeyladelndheresinmielazctialebabievenicarsharitioa AMafmesttnaiapply to each
power network 31. [0088] (Modified Example) The power management system Ib of the third

embodiment1ogytiecoragiéedraimyl iy indtiengeckiigeiiaoDftHecpopyemanagiemenagyatem 1 of the
first embodiment 15 and the modification of the power management system la of the second

embodimenttrévitmitigh 1he; e hedehemgealstheduesent tiny Riid pdvesralffgiaive dathgx@ir tgtail with
reference to the drawings, specific configurations are not limited to those embodiments, and various

design raoditicatisvas poaidi ffeeate sudBoLi]epactingfentedeandaenhthingedent 4ayemdice 20
INDUSTRIAL APPLICABILITY [0089]

recommendation information transmitter 115. Here, part or all of the functions of the
centralized management device 10b may be implemented by hardware, such as an ASIC,
aPLD, or an FPGA. Additionally, among the configurations of the centralized
management device 10b, the power information receiver 101, the power information DB

10 102, the vehicle information receiver 103, the power stand DB 104, the charging
information estimator 105, the charging information DB 106, the local charging amount
estimator 107, and the local power consumption amount estimator 108, the
complementary information generator 109, and the complementary information
transmitter 110 are the same as those same-named configurations of the centralized

15  management device 10 of the first embodiment, and therefore explanations thereof are
omitted here. Moreover, among the configurations of the centralized management
device 10b, the travel range estimator 111, the local power difference calculator 112, the
local power difference DB 113, and the recommendation information transmitter 115 are
the same as those same-named configurations of the centralized management device 10b

20  of the second embodiment, and therefore explanations thereof are omitted here.
[0085]

The recommended stand determining unit 114a differs from the recommended

stand determining unit 114 of the second embodiment in that the recommended stand
determining unit 114a rewrites the charging information stored in the charging

25 information DB 106, while associating that charging information with the vehicle



The present invention is applicable to a power management system for charging electric cars, and the
like. 44 DESCRIPTION OF REFERENCE NUMERALS [0090] 10: centralized management device

(management device) 20: power management device 530: local power management device 31: power
network 40: power stand 50: traffic information man%%ement device 51: communication network 1052:
road traffic network 60: vehicle device 101: power information receiver 102: power information

DB

10

15

20

25

identification information added to the travel range used in the determining process.
The other configurations of the recommended stand determining unit 114a are the same
as those of the recommended stand determining unit 114 of the second embodiment, and
therefore explanations thereof are omitted here.

[0086]

A specific rewriting process for the recommended stand determining unit 114a is
explained here. The recommended stand determining unit 114a searches from among
the charging information stored in the charging information DB 106, the charging
information stored in association with the vehicle identification information that has been
added to the travel range used for the determining process. Then, the recommended
stand determining unit 114a rewrites the searched charging information under the
assumption that charging is performed at the determined power stand 40 to be
recommended. In other words, the recommended stand determining unit 114a rewrites
the position of the power stand 40 at which the battery of the vehicle is charged, which is
included in the charging information, to the position of the power stand 40 to be
recommended. Additionally, the recommended stand determining unit 114a estimates
the time at which the vehicle arrives at the position of the power stand 40 to be
recommended, and rewrites the time at which charging is performed, which is included in
the charging information, to the estimated time. Then, the recommended stand
determining unit 114a calculates the power consumption at the time of performing
charging at that power stand 40 by the same algorithm as used by the charging
information estimator 105, and rewrites the power consumption, which is included in the
charging information, to the calculated power consumption.

[0087]

In the power management system 1b of the third embodiment which has the



103: vehicle information receiver 15104: power stand DB 105: charging information estimator 106:
charging information DB 107: local charging amount estimator 108: local power consumption amount
estimator 20109: complementary information generator 110: complementary information
transmitter 111: travel range estimator 112: local poyer difference calculator (surplus estimator)

113: local power difference DB 25114: recommended stand determining unit (communication unit) 45

115: recomna@bd@tontigipamatjaratkanissidierf Canprivaaio o409 i0ehids deviee
management 30 and transmission of recommendation information to the vehicle 60 are
performed respectively. For this reason, it is possible to achieve similar effects to those
achieved by the power management system 1 of the first embodiment and the power

5 management system la of the second embodiment, or synergistic effect caused by a
combination of those two systems.  Additionally, when the power stand 40 to be
recommended is reported to the vehicle device 60, the charging information stored in the
charging information DB 106 is rewritten.  For this reason, it is possible to generate the
complementary information more accurately, thereby more accurately prevent a shortage

10  of power supply to each power network 31.
[0088]
(Modified Example)
The power management system 1b of the third embodiment may be modified
similarly to the modification of the power management system 1 of the first embodiment
15 and the modification of the power management system 1a of the second embodiment.
Although the embodiments of the present invention have explained above in
detail with reference to the drawings, specific configurations are not limited to those
embodiments, and various design modifications may be made without departing from the
scope of the present invention.
20
INDUSTRIAL APPLICABILITY
[0089]
The present invention is applicable to a power management system for charging
electric cars, and the like.

25



61: communication unit 62: vehicle information acquirer 563: output unit 46 CLAIMS 1. A
management device comprising: a vehicle information receiver configured to receive from a
vehicle configured to 5travel by power, vehicle information relating to travel of the vehicle; a power
information receiver configured to receive from a Ioclg\Jl power management device configured to control
power supply to a power network in each area, power information relating to power for the power

network; a charging informatiomesigrarar o g FEFRRISt ORI UM ERGAD gehicle, an 10area in which
the vehicle performs charging of power the next time, based on the vehicle information; and a

local power ¢opgojmption estimator configured to estimate a power consumption amount for the power
network in each area, based on a result of estimation by the charging information estimator and the

power information. 1802 cdiealiratagemgaela\deei ecooringiteataisvitefurther comprising: a local
charging amount estimator configured to estimate the total amount of power consumption for the

power network in eagh: p@aethtapayeatepotsvicyption being caused by the charging of power to the
vehicle,
5 30: local power management device

31: power network
40: power stand
50: traffic information management device
51: communication network

10 52: road traffic network
60: vehicle device
101: power information receiver
102: power information DB
103: vehicle information receiver

15 104: power stand DB
105: charging information estimator
106: charging information DB
107: local charging amount estimator
108: local power consumption amount estimator

20 109: complementary information generator
110: complementary information transmitter
111: travel range estimator
112: local power difference calculator (surplus estimator)

113: local power difference DB

25 114: recommended stand determining unit (communication unit)



20wherein the local power consumption estimator is configured to estimate a power consumption
amount for the power network in each area, based on a result of estimation by the local charging
amount estimator and the power information. 3. The management device according to claim 1 or 2,
further comprising: 25a complementary information gnerator configured to estimate a surplus or 47
shortage of a power supply amount for the power network in each area, based on the result of
estimation by the local oeshHaBsHTIDHONfENMALIOH ealiRalas R itruRagsANfar ation, the
complementary information generator being configured to generate complementary information for
instructing to distribuge ipavepictdl divixawver supply to a 5 power network in an area estimated to have
a surplus in the power supply amount, to a power network in an area estimated to be short of the
power supply amourgl agghmmunicg@snplementary information transmitter configured to transmit the
complementary information to the local power management device. 10 4.The management device
according to claim 1&%: eficlbénfopmyisingquirera travel range estimator configured to estimate, for
each vehicle, a travel range that the vehicle travels by the time at which the vehicle performs the
charging of power thesnextgimenia surplus estimator configured to estimate a surplus or shortage of a
power 15supply amount for the power network in each area, based on the result of estimation by the
local power consumption amount estimator and the power information; a power stand database
configured to store information indicating a position of a



power stand at which the charging of power to the vehicle is performed and a power network to be
supplied with power; and 20a reporter configured to search from the power stand database, a power
stand to be supplied with power from the power network that is present in the travel range and
estimated by the surplus estimator to have a surplus48f the power supply amount, the reporter being
configured to report information of the power stand to the vehicle. 48 a step of receiving from a
vehicle configured to travel by power, vehicle infagmatigrsrelating to travel of the vehicle; a step of
receiving from a local power management device configured to control power supply to a power
network in each area, power information relating to power for 5 the power network; a step of
estimating, for each vehicle, an area in which the vehicle performs charging of power the next time,
based on the vehicleAnfaragingtaidice compsisipgf estimating a power consumption amount for the
power network in each area, based on a result of estimation by the charging information estimator and
the power 10informadioehilé infonpationpeegiven cmfijned@toatrive fioneasehiele configsied of
receiving from a vehicle configured to travel by power, vehicle information relating to travel of the
vehicle; 5.5a stepl ofyrpoisingefriicte mfocahonelananageavenbilthdeetdonrfigured to control power
supply to a power network in each area, power information relating to power for the power network;

a step of estimating, {poeacinieimcitoareasaiconfiighrédeo/ i Ferformscahpogivg of power the next
time, based on the vehicle information; and 20a step of estimating a power consumption amount for
the power nehaaemeacievice configured to control power supply to a power network in each area,

power information relating to power for the power network;
a charging information estimator configured to estimate, for each vehicle, an
10 area in which the vehicle performs charging of power the next time, based on the vehicle
information; and
a local power consumption estimator configured to estimate a power
consumption amount for the power network in each area, based on a result of estimation

by the charging information estimator and the power information.

15
2. The management device according to claim 1, further comprising:

a local charging amount estimator configured to estimate the total amount of
power consumption for the power network in each area, the power consumption being
caused by the charging of power to the vehicle,

20 wherein the local power consumption estimator is configured to estimate a

power consumption amount for the power network in each area, based on a result of

estimation by the local charging amount estimator and the power information.

3. The management device according to claim 1 or 2, further comprising:

25 a complementary information generator configured to estimate a surplus or



area, based on a result of estimation by the charging information estimator and the power information.
7.A management system comprising: 49 a local power management device configured to control
power supply to a power network in each area; and an in-vehicle device configured to be mounted
on a vehicle configured to travel by power, 5Wherein4t;1e in-vehicle device comprises: a vehicle
information acquirer configured to acquire vehicle information relating to travel of the vehicle; and

a communicghigmagpibEepiigieiestpltyansuitte teelednfeimation wthernamnagamenhdevice, 10the
management device comprises: a vehicle information receiver configured to receive the vehicle

information; resulagiestehanienmatian| seeepoavcohgungstitn eneive aowarkdinteinat govelating to
power for the power network; a charging information estimator configured to estimate, for each

vehicle, an lipgseadtionnind coepehietedpgitdonasivargineratpasiegtbenfigktdime ganerate  a local
power consumption estimator configured to estimate a power consumption amount for the power

network in eachpleaeitaseihfonnatsuUitb ofrestintiitpto bysthieutbarpangoindtiroiploove estispates and the
power information. 208.The management system according to claim 7, wherein the management
device 5 power network in an area estimated to have a surplus in the power supply amount, to a

power network in an area estimated to be short of the power supply amount; and

a complementary information transmitter configured to transmit the

complementary information to the local power management device.

10 4. The management device according to claim 1 or 2, further comprising:

a travel range estimator configured to estimate, for each vehicle, a travel range
that the vehicle travels by the time at which the vehicle performs the charging of power
the next time;

a surplus estimator configured to estimate a surplus or shortage of a power

15  supply amount for the power network in each area, based on the result of estimation by
the local power consumption amount estimator and the power information;

a power stand database configured to store information indicating a position of a
power stand at which the charging of power to the vehicle is performed and a power
network to be supplied with power; and

20 a reporter configured to search from the power stand database, a power stand to
be supplied with power from the power network that is present in the travel range and
estimated by the surplus estimator to have a surplus of the power supply amount, the

reporter being configured to report information of the power stand to the vehicle.

25 5. A management method comprising:



further comprises: a travel range estimator configured to estimate, for each vehicle, a travel range
that the vehicle travels by the time at which the vehicle performs the charging of power the next time;
25a surplus estimator configured to estimate a surplus or shortage of a power 50 supply amount for
the power network in each area, based on the result4%f estimation by the local power consumption
amount estimator and the power information; a power stand database configured to store information

indicating a position gt@poervecsitang Rbmhiceitecinfiingoto aweas tytheweahiriiteerformed and a
power 5 network to be supplied with power; and a reporter configured to search from the power

stand databasforenpeaverkiang tothe dugmtiedswicigower from the power network that is present in the
travel range and estimated by the surplus estimator to have a surplus of the power supply amount, the

reporter being configusag f repsivt iigf tronati docal poevpowaiagi@nehtaithvicrebidliguid YoTdudtrol
management system according to claim 8, wherein the in-vehicle device further comprises an output

unit configurpavieraumly farpoatipméondik éneattineedepisier informaths colatmy nicesinsr Joit is
configured to receive information of the power stand 15 from the management device, and the

output uhit isleopbigoredtioonkitput the information of the power stand received by the communication
o a step of estimating, for each vehicle, an area in which the vehicle performs
charging of power the next time, based on the vehicle information; and
a step of estimating a power consumption amount for the power network in each

area, based on a result of estimation by the charging information estimator and the power

10  information.

6. A computer program causing a computer to execute:
a step of receiving from a vehicle configured to travel by power, vehicle
information relating to travel of the vehicle;

15 a step of receiving from a local power management device configured to control
power supply to a power network in each area, power information relating to power for
the power network;

a step of estimating, for each vehicle, an area in which the vehicle performs
charging of power the next time, based on the vehicle information; and

20 a step of estimating a power consumption amount for the power network in each
area, based on a result of estimation by the charging information estimator and the power

information.

7. A management system comprising:

25 a management device;
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a local power management device configured to control power supply to a
power network in each area; and

an in-vehicle device configured to be mounted on a vehicle configured to travel
by power,

wherein the in-vehicle device comprises:

a vehicle information acquirer configured to acquire vehicle information relating
to travel of the vehicle; and

a communication unit configured to transmit the vehicle information to the
management device,

the management device comprises:

a vehicle information receiver configured to receive the vehicle information;

a power information receiver configured to receive power information relating
to power for the power network;

a charging information estimator configured to estimate, for each vehicle, an
area in which the vehicle performs charging of power the next time; and

a local power consumption estimator configured to estimate a power
consumption amount for the power network in each area, based on a result of estimation

by the charging information estimator and the power information.

8. The management system according to claim 7, wherein the management device
further comprises:

a travel range estimator configured to estimate, for each vehicle, a travel range
that the vehicle travels by the time at which the vehicle performs the charging of power
the next time;

a surplus estimator configured to estimate a surplus or shortage of a power
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supply amount for the power network in each area, based on the result of estimation by
the local power consumption amount estimator and the power information;

a power stand database configured to store information indicating a position of a
power stand at which the charging of power to the vehicle is performed and a power
network to be supplied with power; and

a reporter configured to search from the power stand database, a power stand to
be supplied with power from the power network that is present in the travel range and
estimated by the surplus estimator to have a surplus of the power supply amount, the

reporter being configured to report information of the power stand to the vehicle.

9. The management system according to claim 8, wherein the in-vehicle device
further comprises an output unit configured to output information to a crew of the
vehicle,

the communication unit is configured to receive information of the power stand
from the management device, and

the output unit is configured to output the information of the power stand

received by the communication unit.





