1 DESCRI PTI ON POAER MANAGEMENT SYSTEM AND POAER MANAGEMENT METHOD TECHNI CAL
FIELD [ 0001] The present invention relates to a power 5 mana Iy
and a power nanagenent nethod. Background ART [0002]1In receﬂ@“ﬂmmmmmm%MFion
to reduce greenhouse gases has been pronoted in civilian sectors _besides in
industrial sectors, and structures in whjch energy i s -10-consured) “such—as
buil dings and factories, are required to further conserve energy. However,

it is assumed that power consunption_inevitably increases in devel oping
countries along with econom c devel BpREREFARENt hat power consunption al so

I ncreases even bpyHRVEAGREAVEQHNEYESEMANRPNIPWNER LARAEEMPRRPULRELEALT ON Of
electric Ve@b@hﬁ%CﬂﬂdFﬁﬁﬁDl'ke- [0003]In terns of power supply, power

systens have characteristics in that stable operation fails to be achieved
unl ess the apdbamnf of Pbeerresasunphvent{denaatiytasdtdhe aowant of power
generation (suppl are constantly 20 bal anced. In_other words, the bal ance
of supplSy it BERERRENSETETT 02BE SoRCEEAt T REPRERF ABACh e er ef or e, it i o
required togpekpterge RRWer generation facilities in accordance with a peak

of power consunption and to secure |larger supply and demand adj ust nent
reserve capaéPfy) In recent years, action to reduce greenhouse

gases has been promoted in civilian sectors besides in
industrial sectors, and structures in which energy 1is

10 consumed, such as buildings and factories, are required to
further conserve energy. However, it is assumed that power
consumption inevitably increases in developing countries
along with economic development and that power consumption
also increases even in developed countries along with the

15 popularization of electric vehicles and the like.

[0003] In terms of power supply, power systems have
characteristics in that stable operation fails to be
achieved unless the amount of power consumption (demand)
and the amount of power generation (supply) are constantly

20 balanced. 1In other words, the balance of supply and demand
needs to be constantly maintained. Therefore, it is
required to reinforce power generatioﬁ facilities in
accordance with a peak of power consumption and to secure
larger suprly and demand adjustment reserve capacity.

25 [0004] Securement of demand response capability is
expected as an aspect of the supply and demand adjustment
reserve capacity. Demand response means reducing power
demand instead of increasing power generation to balance
supply and demand. By securing capability to reduce power

30 consumption when needed (demand response capability), the
capability can contribute to stable operation of power
systems as power generation reserve capacity. Furthermore,

by managing and integrating reducible power amounts in
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25[ 0004] Securenment of demand response capability is expected as an aspect
'of~t He supply and demand adj ustnent reserve capacity. Demand response means
reduci ng power demand instead of increasing power generation to bal ance
supply and dermand. By securing capability to reduce power 30 consunption
when needed (demand response capability)z the capability can contribute to
stabl e operation of power systens as power generation reserve capacity.

Furthernore, by managi ng and integrating reducible power ampunts in 2
pover  consBtEort BIE U VIUUA DOt GRS 1 THTTE: Of L r e Brot i ke,

the demand gesponse apabid i demd NET Las®Snsd GO Konvent i ededd yest here has
been develo&;d a technol ogy for predicting power consunption of custoners

irgdﬁc?inioﬁlsof OQa-Er]_eaZ tcirp%\p@fmiﬁmwbbt e lobt R %V%t%ﬂﬁﬁc%i ng
r n
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capability. pre I'ng power consunption
cust onerss iuwncltiked dweedmnot @gyudry prati et | wagw guovwes t oomsd npy i on based 10 on

tenperature and humdity in the early pprning and forecast naxi nu
t enper at ur e HNF AETEhNIF SR IR Pr i B ¥y THwe? %%n%ufn%cfkil%?\l%%%g%io’bn

weat her i nfQramtion, tisdcheRsn@UESdHiend redSamer at Wl e, phumd i & Yo r agle an
anount of solar radiation of the followi ng day. 15 Cl TATI ON LI ST PATENT

LI TERATURE {9008} FRadeniol i Reedi O end  pJapaneses Papehen Nof 3554808r's
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10 on temperature and humidity in the early morning and
forecast maximum temperature and a technoldgy for
predicting power consumption based on weather information,
such as outside air temperature, humidity, and an amount of
solar radiation of the following day.
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SUMMARY
PROBLEM TO BE SOLVED BY THE INVENTION
[0007] However, because the conventional technology for

25 securing the demand response capability described above
fails to reflect an operating plan or the like of each
customer closely, target power supplied to customers may
possibly be difficult to realize. As a result, the
conventional technology problematically fails to provide

30 accuracy expected for reduction in power consumption.
Furthermore, in the conventional technology for predicting
power consumption described above, accuracy of power

consumption depends on accuracy of the weather information



Lai d- open No. 2005-90780 SUMMARY PROBLEM TO BE SOLVED BY THE | NVENTI ON
10007] However, because the conventional technol ogy for 25 securing the
dermand response capability described above fails to reflect an operating
plan or the like of each custoner closely, target power supplied to
custoners may possibly be difficult to rgalize. As a result, the
conventional technol ogy problematically fails to provide 30 accuracy

expected for reduction in power consunption. Furthernore, in the
coﬁventiona{w?%b%%5lgﬁ§e?%$tbre |%t?n€g%%§Ef CORsTAPY TR 9R8Lri bed above,

accuracy oftHomes] Sen thOHs HePENES DNt ACHHEACYe OhctiLamBabREECted
information 3 émeather orecast). As a result, the conventional technol ogy

may possi bl §°0¥F af Preea pt 09 deodrE WP e UBR bRl edePORdi g ceasthof vpaheer
consunptiomqﬂéﬁﬁﬁg%%gTogotgg Weat her information to be used. 5 MEANS FOR

SOLVI NG P A power nmanagenent system according to an enbodi nent
i ncl ude$ cusEamerEoRrHOLALNG aPROBLEOWer nanagenent apparatus connected to
t he CUStOﬂE{%é§%n1Ha|S. Each of the custoner term nal s i ncludes a weat her

forecast 10 | sitiOrPURTE RHE FEHONer SHT BT cEFONTGRTE, Eand t he power

nmanagenent appad ahaist | N6k UEeSs atud NdRaF at &R AL E - adbea Weakber forecast
acquisition unit acquires a |l ocal weather forecast for a correspondi ng

cust omer t EPMRFZETCTH2PRWER TP BT ORCANF® PRedFesEomepoRRFMEBASENPL | ON
and an ano 5, pf r c%g e u f a_ pr Loe i od

based on tﬁ%éﬂia? e?gggg%%ggﬁér elﬁﬁ?%gga ?%%ug%ftai%%%gég%gggf %Q%%mer

consunpbi onscands 1 hecanouht saed powere t hatedant benredilcpdatbathar power

predicted for the respective custoner termnals to calculate a total power

consunpt i oM PR AHEEAL t RF L AnbUnt "Of 1 No%e? t HAtSeRATbRIr Bdtited fBF all of
the custonmefederdi nabsec BRE B QESCR BT Oh OF DRAWNGS [ 00083 Fi&atdd - FIG 1

is a schematic of a configuration of a power managenent system according to
an enbodi mekerecast for a corresponding customer terminal. The power

prediction unit predicts a power consumption and an amount

15 of poWer that can be reduced for a predetermined period
based on the weather forecast. The integrating unit
integrates the power consumptions and the amounts of power
that can be reduced that are predicted for the respective
customer terminals to calculate a total power consumption

20 and a total amcunt of power that can be reduced for all of
the customer terminals.

BRIEF DESCRIPTION OF DRAWINGS
[0009] [FIG. 1] FIG. 1 is a schematic of a configuration
of a power management system according to an embodiment.

25 [FIG. 2] FIG. 2 is a block diagram of an exemplary
functional configuration of a weather information providing
apparatus, a customer terminal, and a power management
apparatus according to the embodiment.

[FIG. 3] FIG. 3 is a graph schematically illustrating

30 an example of wide—area weather forecast information.

[FIG. 4] FIG. 4 is another graph schematically
illustrating an example of the wide-area weather forecast

information.



25[FIG 2] FIG 2 is a block diagramof an exenplary functional
confi'guration of a weather information providing apparatus, a custoner
termnal, and a power managenent apparatus according to the enbodi nent.
[FIG 3] FIG 3 is a graph schematically illustrating 30 an exanpl e of
w de-area weat her forecast information. g4 [FIG 4] FIG 4 is another
graph schematically iIIustrating an exanpl e of the w de-area weat her
forecast information. 5 is a schematic of an

exenpl ary data c ﬁF?guPétrBﬁ of g cﬁs?ShﬁWaFﬁFoPﬁa?Poﬁxﬁge AEVatfhg unit

il lustratedcbArbh@raiohFbE ab6tubt&ne® hararsaaphnf abcaxphakihggudi®
rel ati onshi p between reference weather forecast and a change range

accordi ng toliheteabedi rentIG. 2. [FIG 7] FIG 7 is another graph for

explaining the r i opsh be n_the_reference r. forecast and the
change range accikgénggfok?ﬁ %ﬁggd? n?pglgfﬁléfp£%§bﬁ is a schematic

of an exanpkeiaetianskliptbensben befmeencpoweathemsﬁﬁmébaltaaddacreducibIe
power anount accordlng to the enbodi nent. [FIG 9] FIG 9is a
schematic of NARBEhERNERaRPFRTSFNEhECr 6'&t PBREALPSBEL ween power consumpti on

and a reducible lbrgowey amguny @gceﬁewgrt grkBe %BQOng@atmmg the [FIG
10] FIG 10 is a flowhart of an exanple of "'weather forecast notification

processi ng p@lﬁbnﬁﬁahbp @heWpemetnﬁanaééﬁenpeawpatasmsf@é@@a@tngnﬁot@ﬁe
enbodi nent . % g. 11L FIG 11..s a flg hgmgogf an exanple of 20 individua
S

?ccordl 18e
cust omer wed or ecas proces |ng perf or me the power managenent

appar atlus accor diirgGt 081 herenbedi seat schematic of an example of a
relationship between power consumption and a reducible
power amount according to the embodiment.

[FIG 9] FIG. 9 is a schematic of another example of
the rela+1onsh1p between power consumption and a reducible

15 power amount according to the embodiment.

[FIG. IOJTFIG. 10 is a flowchart of an example bf
weather forecast notification processing performed by the
power management apparatus according to the embodiment.

[FIG. 11] FIG. 11 is a flowchart of an example of

20 individual customer weather forecast processing performed
by the power management apparatus according to the
embodiment.

[FIG. 12] FIG. 12 is a schematic of an example of the
wide-area weather forecast information.

25 [FIG. 13] FIG. 13 is a schematic of an example of
weather forecast information to which no change range is
added according to the embodiment.

[FIG. 14] FIG. 14 is a schematic of an example of the
weather forecast information to which the change range is

30 added according to the embodiment.

[FIG. 15] FIG. 15 is a flowchart of an example of
power predictive value calculation processing performed by

the customer terminal according to the embodiment.



[FIG 12] FIG 12 is a schematic of an exanple of the w de-area weat her
forecast information. 25[FIG 13] FIG 13 is a schematic of an exanple of
weat her forecast information to which no change range is added according to

t he enbodi nent . [FIG 14] FIG 14 is a schematic of an exanple
of the weather forecast information to whgich the change range is 30 added
according to the enbodi nent. [FIG 15] FIG 15 is a flowhart of an

exanpl e of power Qredlctlve val ue cal cul ati on processing perforned by the
cust omer terni naf*a&cor 8 n§lfo thel@nbBEAFRRALC O PRI EXaMBleFPE PPBELs

schematic ofragi exasp! en b -ROVesrPLedLeLien beQBEbeQQrQEDQBQEdeQY the
power predictive value calculation processing illustrated in FIG 15. [FIG

17] FIG 17vésua ¢$bmhanonfpamcexampl;e1d;ﬂustpewed prnedi6ti ¥&.val ue

adj ust ment proce g y the r, mapnagenent apparatus accordi ng
to the enbodinenfﬁt& g Fé€2i1?8TSF? §CP§rg g?oﬁghﬁfgg ;e %exanple of
error ca CU]bca\tzdaﬁnpjﬁé@ﬂ@ﬁﬁifégvéﬂﬁéOéﬁ?dsbﬁﬁehﬁep@@w@l’ssﬁﬁ@aﬁémﬁ'ﬁ:méﬂpéyat us
according to the enbodinent. 10[FIG 19] FIG 19 is a schematic of an

exanpl e of 5%?u%PW?ﬁf%?%%@?%ﬁnFaéPHéFaﬁéétﬁ@POVQPﬂésFOaééérémﬁedﬁ@eﬂﬁe

enbodi ment. [FI n i $ga; di age enpl fguration of
a conputer accof%?%%ltgéf;eggnboglﬁgn? @8%e£a9? ot EH é&g ?%GF%UT THE

| NVENTI ON [@O&@;E&@h@ﬁéﬁylenbpdoqeassngfpar@oﬁmednagagbﬂepbwsysten1and a
pQ“er nanag%gggéeﬂgﬁyogogggg£dingcggr&lgg to the embodiment.

10 [FIG. 19] FIG. 19 is a schematic of an example of
actual information (actual weather values) according to the
embodiment.

[FIG. 20] FIG. 20 is a diagram of an exemplary
configuration of a computer according to the embodiment.

15 MODE (S) FOR CARRYING OUT THE INVENTION |
[0010] Exemplary embodiments of a power management
system and a power management method according to the
present invention are described below in greater detail
with reference to the accompanying drawings.

20 [0011] " FIG. 1 is a schematic of a configuration of a
power management system according to the present embodiment.
As 1llustrated in the figure, a power management system 1
according to the first embodiment includes a weather
information providing apparatus 10, a customer terminal 20,

25 and a power management apparatus 30. The weather
information providing apparatus 10, the customer terminal
20, and the power management apparatus 30 are connected to
a network N such as the Internet in a detachable manner,
and transmit and receive various types of information via

30 the network N. The number of apparatuses connected to the
network N 1s not particularly restricted.

[0012] . FIG. 2 is a block diagram of an exemplary

functional configuration of the power management system 1



present invention are described belowin greater detail with reference to

t he acconpanyi ng drawi ngs. 20[0011]FIG 1 is a schematic of a configuration
of a power managenent system according to the present enbodi ment. As
illustrated in the figure, a power managenent system 1 according to the
first enbodi nent includes a weather infognmation providing apparatus 10, a
custoner term nal 20, 25 and a power managenent apparatus 30. The weat her
information providing apparatus 10, the custoner terminal 20, and the power
management ép%%r%?%%hgé éPéoﬁﬁﬂﬁéEPeHrPH‘Qlﬁétﬁﬁpﬁrﬂtgéchoastﬁﬁe | nt er net

in a detachableofanes mandit bansahl eAd EEGELVRaKALLAUAL! ¥PES OLus

information via 30 the network e nu er of apparatuses connected to
the network3®™ i s not partlcularly restricted. [0012]FIG 2 is a block

di f f ' | fi t f.th rent
ayetem 1 6t00TRE heatler PRF BPRRL CREBFOY PRI RECHOBAPE: BEDT65 P Re dusForer
t erm nals 20zn anglf $ hea POVEr pPBRAGSHBNt sapRakat US s38)er| 00431 Therweahber

i nformation providing apgaratus 10 is 5 an information processor, such as a
server, thatlpeT®bPAsWARHRCHAr AT REAFPREr TBeetastheThenfeanAGEONNf or mat i on

pr ovi di ng 3£P§6§&H§%19 bagckudesq g ?ﬁgﬁuéégaﬁnﬁﬁhgeérégr@8%g%egzhtall’ a

"W de- ar ea at her recast 1nfornmation accu ating unit
wi de- area weatheastonecasillOai nidenateaenwprovidi figranettl13ndsrhancbhonal

units. [0014lThe W de-area_weat her forecast unit 11 grechts weat her
condi tions ¥n %mb}%d%?%rHPﬁEd ut aPe 6eWFaa_Fﬁe& WFaE"GF e5°F REFGHI ng an

area mamagedn byrhhei peWetoBAageMBAL t appakat usndlioand genesates a weat her
forecast value 15 serving as the forecast result as w de-area weat her

forecast inf®Phalion. TERanpresaseawsahBerrefeneREStt BNHE éﬂeﬂr@ﬂéa Fncl ude
tenperatUrewéQUBéLdsoéaEtRSHBEfﬁtErg}edg!gkﬂak ﬁ%u98” §68t58” a w nd

direction, wind velocity, weather n-anount o ratron, "an anount
20 of cl oudyida an@mninoiupmeglpntaréenmaaBQednbannuatpoWesnmmhabbmehn t he
present enbodi nent, 38 forecast of meather C ndltlons IS gaiforned in

units of fixRgPperidasl(e3ps, IBNBTABEF) 2i HePhe® pr LAEEERRT n&aL PGt ure peri od

(e.d., 18ne da¥¥ing as the forecast result as w1de area weather
forecast information. Examples of weather elements to be
predicted include temperature (outside air temperature),
humidity, CO, concentration, a wind direction, wind
velocity, weather, an amount of solar radiation, an amount

20 of cloud, an amount of precipitation, and an amount of
snowfall. In the present embodiment, the forecast of
weather conditions is performed in urits of fixed periods
(e.g., one hour) in the predetermined future period (e.g.,
one ‘day) .

25 [0015] FIG. 3 and rIG. 4 are graphs schematically
illustrating an example of wide-area weather forecast
information. FIG. 3 and FIG. 4 illustrate forecast results
of CO, concentration in a certain future day. The vertical
axis represents CO, concentration, and the horizontal axis

30 represents time (from 1 o'clock to 24 o'clock).

[0016] The graph of FIG. 32 illustrates forecast results
of each area type. 1In the figure, the area types are a

mountainous area, an urban area, and an industrial area. A



25[0015]FIG 3 and FIG 4 are graphs schematically illustrating an exanple
‘of wi‘de-area weather forecast information. FIG 3 and FIG 4 illustrate
forecast results of 002 concentration in a certain future day. The verti cal
axi s represents 002 concentration, and the horizontal axis 30represents
time (from1 o' clock to 24 o' clock). [00%36] The graph of FIG 3 illustrates
forecast results of each area type. In the figure, the area types are a
mount ai nous_ar ea,, an urﬁ?n area, and ap _industrial area. A 7 soljid line

L11 represetits'Ehatiye Pht 0bB2PTontRnEr GEFBASI At he Mt dis At ed) a

dashed |ineddnsepf£500LS £P8AYCI B2 BRE4CONEENLI Al +OPré et PE URBRYe ar ea,
and a dashed-dotted line L13 represents change in 002 concentration in the

5 i ndustri aln &#@a.comsaritingstireat eich i the herfamguareat D02 dHtcehtaattissh
shows diffeye t ndin n the-area t S...[1.0017] T raph of
FIG 4 illﬁgI&%fgggf%%%%%ggggasﬁ?ggg%f&gagﬁ‘§%§§%§¥%%? 1§%‘Jfbgﬁ“%rea. The
seasonsshergidust €idD 4oz seasonsl dfis8rsustelinseasoni gude o vhat €0, season. A
solid line L21 represents change in 002 concentration in the sunmer season,
and a dashetPF$mer 2220 epredant s ERLAGE PATDBD E oRRRARF&4RY 0% A€ he wi nter
season. As‘ggéysg%ﬁggd inthe figure, the 002 concentration shows different
15 patterns dependi ng on the seasons. [0018] By sinmul ati ng weat her
conditions (401 he wi deharenapki ag alGel k- khowat naibes i tareftoprecassunbdel ,

for exampl e, the wi de-arca, yeather forecast uni{ 1l genstaf es, yeat her
conditions at each ol At (area sutlﬁ as fﬁe'area“types 20 iTfUstrated in

FIG 31land sweatsiesscondoti snsummeaceondancenwi éhwantéfespesond ta be a
target of forecast, (seasons and dates and tines% illustrated in FIG 4 as
t he mﬁde-ar%%@?%r%%%%t”?%fB?Hﬁ?ﬁ%ﬁ%s[@bi@??@%%r @?meﬁﬁﬂPQQ?q3Q§ X the

wi de- ar ea m@ﬁgrgﬁmmer season, and a dashed line L22 represents change

in CO; concentration in the winter season. As illustrated
in the figure, the CO; concentration shows different

15 patterns depending on the seascns.
[0018] By simulating weather conditions in the wide area
using a well-known numerical forecast model, for example,
the wide-area weather forecast unit 11 generates weather
conditions at each point (area) such as the area types

20 illustrated in FIG. 3 and weather conditions in accordance
with a time period to be a target of Zorecast (seasons and
dates and times) illustrated in FIG. 4 as the wide-area
forecast information.
[0019] Referring back to FIG. 2, the wide-area weather

25 forecast information accumulating unit 12 is a database,
for example, and accumulates therein the wide-area weather
forecast information generated by the wide-area weather
forecast unit 11. The wide-area weather forecast
information providing unit 13 provides (transmits) the

30 wide-area weather forecast information accumulated in the
wide-area weather forecast informetion accumulating unit 12
to the power management apparatus 30 via the network N.

The operational timing of providing of the wide-area



25 forecast information accunulating unit 12 is a database, for exanple,
and dccunul ates therein the wide-area weather forecast information
generated by the wi de-area weather forecast unit 11. The w de-area weat her
forecast information providing unit 13 provides (transmits) the 30
w de- area weat her forecast information agcunulated in the w de-area weat her
forecast information accunulating unit 12 to the power nmanagenent apparatus
30 via the netuork M, The operational iningoof proyiding of the wide-area
8 weat her fOrecast rAforiati on s not restricred T n par?lcuPar. The
w de- area weathecuigrecashei niqerateéonwpronedi Agrdohs- 13nfraympt Oyhde t he
W de- area weat her forecast_information _in response to a request fromthe
power nanagehRehtdapparat bisl3omay oPrekanpl BN AVEERNAEFTeN§2TRAE Wi de- area
weat her forecastaLpf of FBLLQP: PR OYHdLOGoLURLL 43 HBYebhaBsNELofhenui de-area
weat her forecast Information to the power managenent apparatus 30 every
pr edet efom nedwér neafeggnenevepyaoacuboldf) . £40[ 0020pThe chsteneativehinal 20
is an inforpation Lgcessora.such,as ap rsonal con&gter &PC% grovided to
each custonkPS YhEScOETOnEratRrhi h3f 28>t nti'haESe hi Wab 'Y Fofdcakt
i nformati oniacgyisttanBmidi thdlvidepanes peethéeti 68-80kkt22nfarpevesn
prediction information 15 notification unit 23, an actual weather
acqui si ti ont@nFRe2BOYER BERAAFTBDReRPRREAF Pt FBNSHRFY P52I8RATRANEEL ual
i nformation Qﬁgvkg{ g ugbér§60g§ ﬂg@f}ional units. [0021] The weat her
forecast informatioh acquisition unit 21 acquires (receives) weather
forecastd i nfoeAdli on The 20standrctustonealfZ0n s henpoméeormanagenent
apparatus 30 via the netmgrk N, The_ weat her foagcaﬁg gnfornatign will be
“descri bed |BT8FSFRCHet BT £8022FBAERA on YRR ekt het’  BF 8¢ASEYi hfor mat i on
acquired byctbe weatbgerforegastusnbeepattoniaggupsi thenuddésuai kedinethe
power prediction unit 22 predicts power -consunption and an anount of power
that can befpedoesl {afpedatiBNeaafBURLtEPEpONEE)2in & BOYEBMEr in the
predet er i gyt 8, Peri 0dobor ecashed Lpebhe: veat hgtotazeeast 1nformation.
The operation of the power

15 notification unit 23, an actual weather acquisition unit 24,

an actual power acquisition unit 25, and an actual
information providing unit 26 as functional units.
[0021] The weather forecast information acquisition unit
21 acguires (receives) weather forecast information for

20 each customer Zrom the power management apparatus 30 via
the network N. The weather forecast information will be
described later in detail.
[0022] Based on the weather forecast information
acqguired by the weather forecast information acquisition

25 unit 21, the power prediction unit 22 predicts power
consumption and an amount of power that can be reduced (a
reducible amount of power) in a customer in the
predetermined future period forecasted in the weather
forecast information. The operation of the power

30 prediction unit 22 will be described later in detail.
[0023] The power prediction information'notification
unit 23 determines the power consumption and the reducible

power amount predicted by the power prediction unit 22 to



30 prediction unit 22 wll be described later in detail. [0023] The power
predi'ction information notification unit 23 determ nes the power
consunption and the reduci bl e power anmount predicted by the power
prediction unit 22 to 9 be power prediction information, and notifies the
power managenent apparatus 30 of (transmts thereto) the power prediction
information via the network N. The operational timng of notification of
the power prediction information 5 js .not restricted..i artic . The
notificati %ﬁ“ of “tte pproev\C/.Ie‘rctplroendilc flsoorﬁn i ”df’rra%rll%nnor}glsl Jb%s B%;% ODrOLr{rALe%i n
response tonsndgauest dommdthes wers nanagedmeints afparatals 30 doreexanpl e.
Al ternatively, the power prediction information notification unit 23 may

notify the RERftCeEihgehEHimatol Apparatthe 0o he! povidt® AR TGP L

i nformation. eygry 44 medhe POwWel, predicd ign, dnid - 22 perdoriver § arecasd .

[ 0024] The actual” weat her acquisition unit 24 acquires |ocal weather

condi ti éns &% owid tdrt cistehern tramhiohlahe dew ceotiiSetdtion proviltked as
actual weat her val ues. 15 Weather elenents t.o be acquired as_the actual
weat her val R A Coi Tt Yemt™ W T tHE Vi te- 3T a° Weat ietr Forecast ™™

i nformati on: 4 weatdgie f1orecastt hdfmiweat ininageseti basbabomes Jthe feet hod for
acquiring the actual weather values is not restricted in particular, and

the actual YRRIEMER- 200 HCHRZTHTDNY urfits RPWRE R ¢t MhaStr&d"Vat Ues  of
vari ous typﬁétpfi{%%% | g d N3 TR S { £ Ghe FodNSF MUBI Gmer Nygr onmet er,

and an illum none provided to the custonmer as the actual weather
val ues 10f orapxangptwes JO025] The metaralppowert begul sfefort 191 tevSry st ansmar t

25 neter, for exanple, and neasures poyer  consumm ion of an electric power
|l oad (e.g. ,&é% %Wrg)%&?ﬂ?%%ﬁ% 11554)“ ard pover- g%e%léer%?sl%fn of a power

generation system (e.The @Ol ovedtired € adgh 591 81 ot hetimal 2 povedu peaer at i on
systen) provided in the custoner. Hereinafter, the power 30 consunption and

the power gbP@rhtoR-HasIARY biRhea BR4NA| Tifowers Bein ste i'On ¢hith25 are
col l'ecti vel éfe{zfé%rfﬁegeff) £S POVRT g &PNSUMPLL o [ 0026d The, Agdyal information

provi di ng uni

15 Weather elements to be acquired as the actual weather
values are coincident with the wide-area weather forecast
information (weather forecast information) described above.
The method for acquiring the actual weather values is not
restricted in particular, and the actual weather

20 acquisition unit 24 may -acquire measured values of various
types of measuring instruments (e.g., a thermometer, a
hygrometer, and an illuminometer) provided to the customer
as the actual weather values, for example.
[0025] The actual power acquisition unit 25 is a smart

25 meter, for example, and measures power consumption oi an
electric power load (e.g., an air conditioning load) and
power generation of a power generation system (e.g., a
photovoltaic and solar thermal power generation system)
provided in the customer. Hereinafter, the poWer

30 consumption and the power generation measured by the actual
power acquisition unit 25 are collectively referred to as

power consumption.

[0026] The actual information providing unit 26



10 determ nes the actual weather values acquired by the actual weather
acqui'sition unit 24 and the power consunption acquired by the actual power
acquisition unit 25 to be actual information, and provides (transmts) the
actual 5 information to the power nanagenent apparatus 30 via the network
N. The operational timng of transm ssigm of the actual information is not
restricted in particular. The actual information providing unit 26 may
transmt the actual information_in response_to a request fromthe power 10
managenent AppaFEtUSS36RCf BFCBRANPPRTNAFt BRAHEFVRFGULIERE R¥t GAF PAFBFMati on
providing UQ&&tR@r”E&gEE@B@HbB tRecashughgi pher gBlkenchbAsthgtRewer
managenent apparatus 30 every predetermned tine (e.g., every one hour).
Fur t her nor eacgheradt bzl thaf achagl opopeovidangsuhien2gniy235tpr Asni t t he
actual veatper yal Ugs apd, the pover consummtien.sepacalely, L9087l The power
managemnent apparatnngﬁ Fs ai’ i Afor et on processor, such as a sefver, that
per forms poweforRaagenest eheapprwedenenaysrdnar eppatheupoBder v2@ masagenent
apparatus 30 includes a w de-area weather forecast information acquisition
unit 31, a BESVOHRErNi nf SRARPPBA2REELAUI At TAGOUREL T32TSRASERANYVPduale

customer weathghiforecashcuBht 13308 weathercbaregagh L REQLARLI OBpe
notification unit 34, a power prediction information 25 acquisition unit

35, a powerapredicingerwatrienadrovideng unit 26, mam tmeegmati sheprocessing
unit 37, an_agctual .| fornﬁtion.acguisi%ion unit 38 _and.an ecrar o

cal cul ati on?Ghl'e - 387587 Fane P onal ZGRPTESS[ 6628] ThE AP Ge 4FBa RealPREF

f orecasto i nhenhsaehent 30ppegdt 85t BON Bkt eRImALEUI r RS tBEatakeayyweahber
forecast information fromthe weather infornmation providing apgaratus 10
(wi de- ar ea dehERer IR6PERASLONNPEPTAELDA PRV dPnglinfE2R8T 1Y & Ehe net wor k

N. The Operg&'teaél! intdrhboi g of E‘nggékékofﬁa%g%@nw %ﬁgg&gau@e%her

forecast information Is not restricted i n particular. w de- area weat her
forecast inteenntpoadatqunsnedonivai {e3d. magveeguest tbherw.de-area weat her
‘;3;?_;6‘“ '”%82’8}%&%8&25O%tef_‘gc?ug‘fa&r@%ér%ng oLmRLLeD; RIQY! dihg 3ppaLatus 10
15 ’transmit the actual weather values and the power
consumption separately.
[0027] The power management apparatus 30 is an
information processor, such as a server, that performs
power management of a predetermined area. The power
20 management apparatus 30 includes a wide-area weather
forecast information acquisition unit 31, a customer
information accumulating unit 32, an individual customer
weather forecast unit 33, a weather forecast information
notification unit 34, a power prediction information
25 acquisition unit 35, a power predictive value adjustment
unit 36, an integration processing unit 37, an actual
information acguisition unit 38, and an error calculation
unit 39 as functional units.
[0028] The wide-area weather forecast information
30 acquisition unit 31 acquires wide-area weather forecast
information from the weather information providing

apparatus 10 (wide-area weather forecast information

providing unit 13) via the network N. The operational



predetermned tine (e.g., every one hour), for exanple. Alternatively, the
‘Wi de-'area weat her forecast information acquisition unit 31 may wait unti

t he weather information providing apparatus 10 provi des the w de-area

weat her 10 forecast information. [0029] The custoner information

accunul ating unit 32 is a database, for gxanple, and accunul ates therein

i nformati on on each custoner belonging to the area to be managed.- FIG 5

is a schematic of an exenplary data 15 configuration of the custoner
i nf or mat i on“&CEHAUPat PAGUEAIE182. CAsThEl HidERateqai WephEefri dQrecatie

customer infQEEBLLEAACEYMULAL kBY YAkt ed2ihNphydes hEeME, TSUCH 3% -Area
custoner I D, positional information, date and tinme information, weather

forecast infeemheroAprponet pnédinkiopni ptquAsticapn acttald3126w@ynf or mat i on
and error iggotgakjgﬂ. LQ%BQLIhg itet of %he "cu%tongr | D .stores threin a
uni que cust OREP-TD affolated®t6%eSERCHEt 5HEF PR tadlanc8ehd P ddhtlt it i on
i nf or mat3 onwkathedenhitbyhagieachreustongr appheatpesiibi eralryi nf or mati on”

stores therein information by 25 which the present position of each
cust oner caRTBESSFERLFREdELRCt K8 - dr ea®V6 Be ORENAGE) r sEOK §¥2BR1&ddr ess,

| atitude apﬂlE@935%%@@iy?ngh@nwéagaakgaiQQEQQEEnQo@eggggngh@%r%ﬁ%ﬂon
[0031] The itemof the "date and tinme information” 30 stores therein

i nformat i onarAdiicating andat 8lamdyt weet Théidushenweaithkor matfiogmation
accunul atin rugLE.BZ nanageg me?bher foreca;& infarmation pgﬁpr prediction
i nfor mati on® 3R4%aRPUSPPRARGP at L oRT8¥e Ml &'8d " Hag8866 AEFGASKI th t he
sane 1 custesersktDiqpeskbt@bal i nformation) based on the date and tine
information. In other words, weather forecast information (weather forecast
val ues) and[pB%&? predhet FBATPRESr HBLPERALHORePCEBRBGABLNEN UAAG &2r dduci bl e

pover 5 amounizh-peadict edf OhahbeesanRadate,andatiae Aad.agt ual i nf or mati on

(actual weather values and power consunption) actua neasured at the sane
date and ti apfarmadcounuhatedhi puatmmemebeassgdngt €d whehaore awobker .

[ 0032] The item of the " aéher foregast i,nformation"” 10 stores therein
weat her for@éﬁggegnfofﬁﬁfi nISwhi eRMGIPE 1 6e Cdedlr FEEEPIACEr 93 Adi cat i ng

weat her1d or eeast guakuesnf oF eaehcGusbaBer icabenbated Bycuheliardinyg duak
cust oner weat her forecast unit 33. The item of the "power prediction

i nf or mati on32st ofésitheperatpever phrediféersa i hher gasitomer information

accumulating unit 32 includes items, such as a customer 1D,
positional information, date and time information, weather
forecast information, power prediction information, actual
20 information, and error information.
[0030] The item of the "customer ID" stores therein a
unique customer ID allocated to each customer in advance as
identification information for identifying each customer.
The "positional information" stores therein information by
25 which the present position of each customer can be
specified in the area to be managed, such as an address,
latitude and longitude, and an area ID indicating a
belonging area.
[0031] The item of the "date and time information"
30 stores therein information indicating a date and time. The
customer information accumulating unit 32 manages weather
forecast information, power prediction information, and

actual information accumulated in association with the same



15(pomer consunption and a reduci bl e power anount) acquired fromthe actual
pomer acquisition unit 25 of each custoner termnal 20. The item of the
‘error information" stores therein error information, which will be
described | ater, calculated by the error calculation unit 39.

20[ 0033] Referring back to FIG 2, the ingividual customer weather forecast
unit 33 derives weather forecast information indicating |ocal weather

f t I ch. t pased th h
For ccast | n oF WY ot Aclen TE B e o S G 0 Wb Fr OF of BE ALt L 95+

i nformati on: afU Sid i WK & 3in asthd Pewpess | | woatnénf oppethon of each
custoner accunul ated in the custonmer information accunulating unit 32.
[ 0034] Speci ¥P€arM3tiamel Vorli Ve UBP retas oner L weat hard f BP¥eAsPraRi €33N r eads

weat her f orgeastnyel des At & RobRL A0 (31 €2)q Cor FesRongi 09, Lg. L he

positional 1 nT ormat1 on each cust rom-t rea weat her forecast
i nf or mabi oremaundr ) mmmm@smhetmeasm dia)teecalsdi vaheesnd ntotweat her
forecast val ues at_a rgleural it 0i Nt s acent to the 13 point, thereby

cal cul at es T'&f@rEhce” %ﬂ%fe‘fa#/o‘?’%% T vt % St 319 RBHCEUSPRREFPETAR) et hod

for cal cul aiihgathe mefaiensesweatdesahorgsast aNal tesei Sr80hctimil 8debo the
exanpl e descri bed above. The individual custoner weather 5 forecast unit 33

may cal cul at® @ HeanRRgeragrec e therltloreeastn9ahe®ds for each customer by
perform ng t’ﬁé no"‘“rqﬂ\?%t?%é St %@“9@a&?§§df8?e¥‘§9{ hfﬁfé?ﬁ&%@éﬁ"vm Ues

at each poi I ncl ude w de-area wea orecast 1 nfornation and on
geogr aphi castond orired 1 @inm |wnhtcra¥er nfio Adc geogt apbynatr bond eachbhcusidnee.

0035] Furth individ cust onmer weat her forecast unit 33 uses
\[Neat h]er con ??36% éh]tﬁ: s T %%%?l%a&’%%%% nP?ﬁ%c?ﬁFeY%iE%S\Aéﬁfher

forecast vaém,c@@@bméf QFdTBd G P e SUSH 8Se PEREOH: Hhal ESsBohatOftaPhekhe
15forecast (e.g., a date and tine and a season) as search conditions, and

acquires erf@reW}:‘rT@rWﬁo% whiled wiemh ®& descl p@@ﬁrlar@dm%@m ated with
weat her foreﬁ?&E?A{‘{Qﬁ"Tﬁéﬂcﬁ) O{kgee]_sgqu%g‘g?} o108 8@%‘8{% %?9%%595‘8:1‘: romthe

custoner I ntornati on accunu |ng unit eacﬁ cus
15 (power consumption and a reducible power amount) acgquired

from the actual power acquisition unit 25 of each customer

terminal 20. The item of the "error information" stores
therein error information, which will be described later,
calculated by the error calculation unit 39.

20 [0033] Referring back to FIG. 2, the individual customer
weather forecast unit 33 derives weather forecast
information indicating local weather forgcast values around
each customer based on the wide-area weather forecast
information acquired by the wide-area weather forecast

25 information acQuisition unit 31 and the positional
information of each customer accumulated in the customer
information accumulating unit 32.

[0034] Specifically, the individual customer weather
forecast unit 33 reads weather forecast values at a point

30 (area) corresponding to the positional information of each
customer from the wide-area weather forecast information,
and interpolates the weather forecast values into weather

forecast values at a plurality of points adjacent to the



20 The individual custoner weather forecast unit 33 then conpares the val ue
indicated by the error information thus acquired with a predeterm ned
threshold. If the error information is |arger than the threshold, the

i ndi vi dual custoner weather forecast unit 33 adds a change range in 25
accordance with the error information ta3eference weather forecast,

t hereby adjusting the reference weat her forecast values. The i ndividual
custonmer weather forecast unit 33 then stores th feren t

f or ecast va?%%%tintt%ﬁg%%s?%%%?ﬁa% %rﬁ%f?gﬁngch%ﬁFg ?ngoggfgggZOggu?ﬁe
weat her 30 for esasht ¢néoomati onTheormeanbdcdstonelcullB036EFtRe 6 and FIG 7
are graphs for explaining a relationship between a reference weat her
forecast val®EChHACa ¢PaRYRT r angeCeTheVoerErcaP BRFs!iBpresenPsthbt side air

14 teﬂpefatyﬁgméi@n@@§@£y§@a1aeagetheTﬂer&ﬁembahuéxiéugeeﬁ@§emgathgge t hat
is a target of Torecast (from1l o clock to 24 o' clock). [0037]In FIG 6, a

solid | iSne f3decepr esent s33 Bayefatenceteethherceforevast weakberof the
outside air t enper at ur . I f_a change i.n_the ogtsiggfgi&.%e e §L%£8wis
predi cted at Ohg- W t h' pas8age s SaCofdSFPORE 6F A°FyBhBohS forTekAnple, by
addi ng a chasgenheéangemtDat hénppssageohi weaadsekl FystratedveluEbGatbeatkh is
possible to provide 10 latitude to the tinme at which the change is

expect ed. APeaRhetRfinecE3dr epPeieAtsaFRd VEPEPBRCEORBSEREr forecast val ue

obt ai ned by; sgfth0g; the,passag 3§hg§p aphihet rubpreas,a;dashed+dgtted Iine

L33 represents the reference orecast val ue obtained by Setting the
passage (i ngedatephy 15f0088] tachheustasmwent FI G 6, the individual custoner

weat her for unit_33 extracts a change tendency in the ti direction
for oach oubiOmat T oREHECERPE T ne ST un ARG Slsr ntanverPBetor the
weat her foregastaaccunut agedukast heacHstorBhdiRfiBRAAL sQRhaseudbahieRg unit

32, and adds a 20 change range in accordance with the change tendency to
the ref erentecliedehet f brecastevanae. WrALES Tt BeTPRAFYI YaalSSusEBfer weat her

forecast uni f ¢33, gensy at escang. obotheqdashed Li e L32.and t e dashed- dot t ed

line L33 obtarn y adding a ¢ ge amount to the s ine L31 as
weat herl 325 forecast (afogrpmbi datef endexampl end @038kknnkl, Gas7searstlid |ine

L41 represents . the referegce weat her forecast val ue of the utsigebair
t enper at ur eSO EHARGe 7Rt AEIBUEEFIBTAPF LBAPEFALLPE | ¥ ﬁFBdV&% d°because

of influencge9tribea adedirgskbenaand R9chhacampunt rek-eekaud, for exanple,
by addi ng a change range to the outside air tenperature as illustrated in

FIG 7, it isfpossibbe corpeeppuéingt Fpudbet 6hekk cenpétapnse frempéhe

customer information accumulating unit 32 for each custocomer.

20 The individual customer weather forecast unit 33 then
compares the value indicated by the error information thus
acquired with a predetermined threshold. TIf the error
information is larger than the threshold, the individual
customer weather forecast unit 33 adds a change range in

25 accordance with the error information to reference weather
forecast, thereby adjusting the reference weather forecast
values. The individual customer weather forecast unit 33
then stores the reference weather forecast values ih the
customer information accumulating unit 32 as the weather

30 forecast information for each customer.
[0036] FIG. 6 and FIG. 7 are graphs for explaining a
relationship between a reference weather forecast value and

a change range. The vertical axis represents outside air



redi cted. A dashed line L42 represents the reference 15 weather forecast
val ueé obtained by setting the outside air tenperature | ower, whereas a
dashed-dotted |ine L43 represents the reference weat her forecast val ue
obtained by setting the outside air tenperature higher. [0040]1In the case
of FIG 7, the individual custoner weathes forecast unit 33 extracts a
change tendency in the outside air tenperature for each custoner fromthe

error inforgg&igna Sggngkg%eg gg thf custongr 'nfornagiﬁn accurrul ati ng unit
32, and addsS R ThAngaSr AngaPTha58Esl HaRts TOSWIPR ERE“Ehaf§é St endency to
the referencepneathes tomecarktvakug. tiRysr bHe rordc¥ksdualrewstoner weat her
forecast unit 33 generates one of the dashed |line L42 and the dashed-dotted
li ne L43 ob®afhedXbyCaddi AgcaCehange anount to the solid |ine L41 as

weat her 1or£689%) 1 Onabian. of o examl 61nlSyAL LRbgeLLIES Lhe ohange

range can be added in each fixed peri unit (unit of one ur in the case
of FIG 3% andf&r&n?y wbtahmaedfbyetamatt vediei og the boteddst aperi od.
Furthernore, the nEthod far addinﬁ t he_change %nvgnt ge.g., the forward and
backward di FEEFOREUFR ti M &nd tHES 207 nbFe&Strg ana deE PEREFAGU AFT €8t ons
in the tenpsrasuceddi s1phef eiabl ypaubhbiedtf ar ceaghredstonrr a FQRALLAS
descri bed above, various nethods can be enployed to add the change range to
t he ref er enk®r wedR et Sf oPEcASEINgnat RB2pEEsEANIENBOdLERENPaSERIextifeting a

25 change '20dengysioaeat T reandsti ous Lf gmu8peL Lol gLEgLtign betweer
previ ous weat her forecast and actual weathe or each custoner, and addi ng
a changd® anbamntitudeatcotdanteémai &6h whéchendenchatget he eebecende waat her

f orecast, atger ioreca % informatjon ﬁustoaized for eggh 3% custoner is
generat ed. The FAct PhRat>¢hESRh&AGR-anblft ThaS 686R YPPEREY 4848G2Sthe

magni t ude ofathe ebenggeanByntetandgi bher pakkagel Rdineabbrgithe wREREdsf Or
addi ng t he change range, for_exangle, are atEached to the weat her Lorecast

a dashed-dotted line L33 represents the reference weather
forecast value obtained by setting the passage time later.

15 [0038] In the case of FIG. 6, the individual customer

| weather forecast unit 33 extracts a change tendency in the

time direction for each customer from the error information
indicating an error of the weather forecast accumulated in
the customer information accumulating unit 32, and adds a

20 change range in accordance with the change tendency to the
reference weather forecast value. Thus, the individual
customer weather forecast unit 33 generates one of the
dashed line L32 and the dashed-dotted line L33 obtained by
adding a change amount to the solid line L31 as weather

25 forecast information, for example.
[0039] In FIG. 7, a solid line 141 represents the
reference weather forecast value of the outside air
temperature. If change in the outside air temperature is
predicted because of infliuence of the wind direction and

30 the amount of cloud, for example, by adding a change range
to the outside air temperature as illustrated in FIG. 7, it
is possible to provide latitude to the temperature to be

predicted. A dashed line L42 represents the reference



16 information to which the change anmount is added (refer to FIG 13 and
FIG ‘14). [0042] Referring back to FIG 2, the weather forecast infornmation
notification unit 34 notifies the custonmer 5 term nal 20 (weat her forecast
information acquisition unit 21) of a correspondi ng customer of (transmts
thereto) the weather forecast informati @ for each custoner generated by
the individual customer weather forecast unit 33 via the netmnrk N. The

operational tim Dg ¢ Qf gogégrc %%on is 1nad 0 restrictec p rtrcular and
t he notrfrcé%rdﬁ v°be“per f or eFy" T nBY t fe- |ﬁ%?vrd%a? ustoner”

weat her f orwa@érarmfe 3Bowengerah ese e ak hesshedegast ed Nf OfiealL4 B)n [ 0043] The
weat her forecast information reported fromthe weather forecast information
notrfrcatrOﬂ?®m$%e@ﬁsr%nQ5r%£%ﬂ$?%% W?%E@?@e@?r%9a%%evﬁb%?h%@t$e@%%a%Y

| nfor mati on.acaplsi{honobiitialaof LhRoELEESpORLAG, CUStOMer (cust omer
termnal 20), and’is transferred to the power prediction unit 22. [0044] The

power pﬁedrt@@@@ Juni tIe2thod ¢chee coSt 5R€r 20 tleenimalvRQuzhl cusatresr

di ct d. th det df d t hat
e o) R el Yot Qad L ol { o5 | B L he Py et LTl Dor Ll e PRTigd the

the weat herodof egasii+ nf ofipet s onracguir edch r oas t bige pONESM MBNAJERENTE
apparatus 30 and information on an electric 25 power | oad input by the
cust oner i nREVERRELOBREFINERRTSY tRetPOWEES PPBRT cEREPTIMTEO22 adj usts

par anet ers Jelgheds i ongaboul ass onagh Lhes enecay,boag.ig. aggordageeaubLh the

weat her forecast value of each o meat er elenents included In
weat he Of oreclst thaf onamge orendemicyses the B6fpacaretees: m@nsfau$05$9d to

cal cul ate the ener | oad., [ 0045] Th at her el enent_ of P erature
i Luences ST htooi 4T r EendrtToRt RS T oSt CHUSeq By REht  SXERARBEEHY ough
a W ndow amngB afle Q4lt £fcyobhe SN OKé SHEShaHTI1ine L42 and the dashed-
dotted line 143 obtained by adding a change amount to the
solid line L41 as weather forecast information, for example.
15 At this time, the change range can be added in each fixed
period unit (unit of one hour in the case of FIG. 6 and
FIG.7) obtained by fractionizing the forecast period.
Furthermore, the method for aading the change amount (e.g.,
the forward and backward directions in time and the
20 increasing and decreasing directions in the temperature) is
preferably unified for each customer.
[0041] - As described above, various methods can be
employed to add the change range to the referenée weather
forecast. In the present embodiment} by extracting a
25 change tendency in weather conditions from error
information between previous weather forecast and actual
weather for each customer, and adding a change amount in
accordance with the tendency to the reference weather
forecast, weather forecast information customized for each
30 customer is generated. The fact that the change amount has
been already added, the magnitude of the change amount, and
information indicating the method for adding the change

. range, for example, are attached to the weather forecast



17 conditioning | oad caused when outside air is processed to be introduced
into'a room consunption energy of a heat source systemthat supplies hot
and cold tenperature to an air conditioning system and power generation of
a 5 photovoltaic and sol ar thermal power generation system for exanple.
The weat her el enent of the "humi dity" irnfd uences the outside-air
conditioning | oad and the consunption energy of the heat source system for

exanpl e. The weather element.of the ;Qog gongentrationy ggflug@ggstghe
out si de- 107af P Edh |?|on|ng tB3ad"F of ntalnlng an |naoor environnent.

The weat her retenedt snaf Ftde 19 nd direction” and the "wind velocity"”

i nfl uence the outS|de ai.r conditioning |oad and power generation of a w nd
power gener &PP6A) syst BRT STheNdeleRér C8l Efent < oftflﬁewe BERef ®TRAfFhences

all the “eaEHEBr%Qtebﬁ”ﬁ@%§f§§a@@oh”9§¥*'9@'5@%&@9e§héﬂgechb€bﬂg§ and
changes in weather forecast. The weather el ements of the "anmount of solar

radi ati én" aﬁdmnhel"aﬁDMNeaDhecl6gdéuﬁﬁtlueﬁ@émaheonnaGQﬁlaﬂtl@@néh@tonlng

| oad caused, heat from the w ndow. ener tlQn o]
| Caht i g eqBtbriht = FOFRESBEnT bam ChRaObRE Boudr o akmr S, B F OPpotne
photovoltaiQeaﬂdesofafethetnﬁhfp@m&tlgﬁnEbateannsyasenmetogeﬁxaapbé.byhe
weat her el enents of the "anmount of precjpitation” and the_"anpunt_ of

snowfal | " i RRPueRE&VERB2boGRF EGBREr HERBASET TPRECPALL BROFt APcVaRdTEBI ar

t her mal powﬁétgsnﬁrﬁt'O@héyéggghtieﬁa25t§m§ﬂg 6 0046} Whenogakguhating the
energy |oad, the power prediction unit erm nes whet her a change range

is addéd t oreherweatHeinfpaetastlienf oandt tba. npfifichange maMgeei s added.

h d it 22, he. 30 d Ki i
Lhe pover PLdLetian 4oLt 2 REeR Sl 2 05, dhacreray hgad il Laking i

range is notoreskktctigdti B3pgehkedtas. wAaphedeteratned Latbemaayohe added
to or subtracted fromthe energy |load, or the nmethod 18 for cal cul ating
the energy [B8843kay bahehupgedcrniacesraantBiRrPATERE £§BETEEIt hEOFhange

range (e.g.qnthg-4pPReL kbuggagedlh@srhgwgan'hakakicgeaoaxaﬂpkes4[9947]The

power prediction unit 22 predicts power
15 acquired (received) by the weather forecast information

acquisition unit 21 of the corresponding customer (customer
terminal 20), and is transferred to the power prediction
unit 22.
[0044] The power prediction unit 22 of the customer

20 terminal 20 calculates (predicts) an energy load reguired
in the predetermined future period that is a target of the
forecast in the weather forecast information by using the
weather forecast information acquired from the power
management apparatus 30 and information on an electric

25 power load input by the customer in advance. Specifically,
the power prediction unit 22 adjusts parameters related to
calculation of the energy loacd in accordance with the
weather forecast value of each of the weather elements
included in the weather forecast information, and uses the

30 parameters thus adjusted to calculate the energy load.
[0045] The weather element of the "temperature"
influences an indoor air conditioning load caused by heat

exchange through a window and an outer wall, an outside-air



5 consunption and a reduci bl e power amount in the future period forecasted
in the weather forecast information fromthe energy |oad thus predicted by
using informati on of a customer system The information of the custoner

system used herein neans an operating plan of each electric power 10 | oad
in an inportant house, previous forecastiresults, and the Iike. The nethod
for predicting the pomer consunption and the reducible pomer anount i s not

tricted i t t b | 0
wel | - known FOPRERLT HREnbAS o HACRAA POF A SAPAI PG {ROPIBCHOIEP Lo

consunpti onpangdnt hednheddcihte povesmpneEnNsuBytsbiutattgn 6f a system nodel,
and a nethod for calculating the power consunmption and the reducible power

anount fronPanraet GEftpOweRavabuePbycBshag andetPaf RETCARATHERt FpI en
regression Q“ge¥8kélt§9L99§8L§£E%m8 Lsqa,860e h&rgFléﬂ gxagpl e of a

rel ati onshi p”bet ween power “consunption and a réduci bl'e power anmount. In
FIG 8, EihephetovchtaaxlsndepoésentsepmmbrpcmasugpnéoatiandsyBEemorEznntaI

aX|S represents | Ne. 51 re ['_esent t||TE tr nS|et Of t e
e er | b CorRaBLE o ThearEr ERC e TR RouRr PR BEPaR hh L e baRhed

dashed |inecr82onepigsent s tbABitiaNsheNtol the pR¥EECSOUSYAERLHON When a
predet ermi ned anount is reduced fromthe solid line L51. If reduced from

t he power c®RSLGBtPOHNtheabedlysSParehi SYpadRer forhexpdnes - pr EAFcveeAnahi t 22
30 cal cul at ﬁ?ﬁ?ﬂ?@"‘@f gHQU”&o h@c}nde%t%?lecfriancﬁu%ﬁé’}@@é‘s the sal ﬂ&%%ne Lol
I ne L5

and t he dashe at each tine as a reduci power anount 049] The
nmet hod Xflor aeducondithenpoyelosdnsonphadntasnidd aot ihdnprednvorbheeekanpl e

illustrated in FIG 8. FIG 9 is a schepatic qf anothey ex e of .the
ol A1 onsht BBot B BRC hoRAT M EBRE VARt TOR MRS PeARCEbPE” petar ChRonih

Simlarly teeEb&G tBr tHe1VMeRtLCAhe aXLEs{EPLESENESNAOVEEHN DnEONSHAPEKhAN, and
the horizontal axis represents time. In FIG 9, a solid line L61 represents

time transi eavebf JEherpbhen @én@qu@@oﬁow?édgﬁﬂééabyoﬂhéYEBQEF pFedi ction

unit 22, an h e 2, {EPk A nt - of e
consunptiongmggﬁgg %?%%éﬁer%?ne anggﬁgﬁgg rggaégggﬁégf%%%1 h% gggﬁgéfine
L61. TH&;pomeéme@ﬂsuaptaﬂnlnayxbEndedatedgsunhngéatlmomgs endsunphgen at

predetermned tine is paintained in this nanneé power Brgdlctlon unit

22 cal cul at &8 %ePbWeF anbEnRtSthatThs HFRFRFENE e%%PﬁéeﬁftEE soff'8%PFne L61

and the daSBEdsbLQE £§81§%1§§6haﬁa”?hés"§mé§n£eQECbeédpowﬁflégHHBtLhQ the
sane nmanner as in [ 0050] The power prediction information

noti fi cati ohndoor alr condltlonlng load caused by entry of heat from

the window, energy consumption of lighting equipment in the

20 room, and the power generation of the photovoltaic and
solar thermal power generation system, for example. The
weather elements of the "amount of precipitation"” and the
"amount of snowfall" influence the power generation of the
photovoltaic and solar thermal power generation system, for

25 example.
[0046] When calculating the energy load, the power
prediction unit 22 determines whether a change range is
added to the weather forecast information. If a change
range 1s added, the power prediction unit 22 predicts the

30 energy locad while taking into account the change range.
.The method for taking into account the change range is not
restricted in particular. A predetermined ratio may be

added to or subtracted from the energy load, or the method



unit 23 of the custoner termnal 20 notifies the power nanagenent appar atus
30 of (transmits thereto) the power consunption and the reducible power
anmount predicted by the 20 power prediction unit 22 as the power prediction
information. [0051] By contrast, the power prediction information
acquisition unit 35 .of the power nmanagemsnt apparatus 30 acquires
(receives) the power prediction information from25 the custoner term nal
20 (power Egedict'pn i nformation notif%ca ion unit 23%%ot each custoner via
t he networ k"R CObRTE orfdf FTITERY BREMTTh YRS POWET prdi cti on

i nformati ony @EstdShdd O i thSS: ASEUb F eshé henpeyer rpigdi c&ien, i pher mati on
is not restricted in particular. 30 The power prediction information

acqui si ti ortREPRY BB hayar@ i ¢ el ¥R pbilrt br cBPEte¥APhE or mation in
response to er at 4 . LCIivesV . ad] t unit 36,
which wi || Be %2ECHlﬁﬁ%”éﬁ%éEﬁlggﬁﬁébgéfgﬁgi%o%%rﬁéggh?g%i %ﬂgglue

adj ust mént aur$udbt Aol usits 4 heednat 1iel of pdher pameunipredi che ofiutater mati on
acquired from each_custoner in accordance with the change range added to

t he weat herP$orCasPr$rEdr Pt 1O Forv*ACASE tUSEOReT . LShREPF LAl ¥ °Fhe

power predigid venyad el adh UshnBntrauii £t 38 Hef @& snd 0ihhermeat berotogecast
information for each custoner accunulated in the custoner information

accunul at i nguMEMeB2S Y afein det Brari hebowhet her af chamgeusbpmeri Syadeed to the
weat her forgg thé%@f%r%%éﬁgLa&lkééfg%f#gngf?%agge?ééhaggggﬁr£96089$?r
t the p

predi ctive value adjustnment unit adju e values o ower
consunpbi onl @axdl 1meam etitucd bt &n oot s @ropndé vi oes utlede caast hee poles, paedi cti on

informati on in accordance with the changg%ran%e to reduce the risk.of a

weat her forgtasti et ror TRABRH A% b9 tRESChahyad r BhgeP Y DB53PFRE et Ribd f or

adj usting theq poner - £QNSUIPE | 98y @Ndahbent edych ol erpove cagRUN: i N
accordance with the change range is not particularly restricted. If the
change rangeafsitalger ahdnvarprescrerhpaedcanrieeshohdloyed, exafbpl @s 20

processing for, T #duci ng. Lhe. powel consuIpionaand.the, tedvici blg ppuer
anount at a predetermmned rate nmay %e’per orned. Fur %ernnre, he "power
predi ctlisve yahee adhsishpendén ummd Sife stodesibhe power gredhetbon information
t hus acquired (the power consunption _and the reducjble 25 power ampunt) of
each demandSiBykdtiant e 2usYonep model, and a method for calculating

the power consumption and the reducible power amount Ifrom
an actual power value by using a neural net and multiple
regression analysis.

20 [0048] FIG. 8 is a schematic of an example of a
relationship between power consumption and a reducible
power amount. In FIG. 8, the vertical axis represents
power consumption, and the horizontal axis represents time.
A solid line L51 represents time transient of the power

25 consumption predicted by the power prediction unit 22, and
a dashed line 152 represents time transient oI the power
consﬁmption when a predetermined amount is reduced from the
solid line L51. If reduced from the power consumption
biasedly in this manner, the power prediction unit 22

30 calculates a power amount that is difference between the
solid line L51 and the dashed line L52 at each time as a
reducible power amount.

[0049] The method for reducing the power consumption is



information accunulating unit 32 in a manner associated with the custoner
1D of the custoner corresponding thereto. [0054] The integration processing
unit 37 integrates the power consunption and the reduci bl e power anmpunts,
30 individually, in the predeterm ned future period included in the
custoner information of each custoner im4he custoner information

accunmul ating unit 32. Thus, the integration processing unit 37 cal cul ates

the total power,.21 consunption and,the.total reducib power unt, of al
the customerer THELTRe. Tor PheSiROr At ar b RaRabed By PR  phver FiBAagenent
apparatus 30s §085h¢mheitobal aporneercersuppei on and trheatoabakhdpr educi bl e

power anount cal cul ated by the power nanagenent ag aratus 30 are used as an

amount of pPREYCBBNRANDE i GRANFHEREAEY and suppfycaRdederHRd aBPUSEment

reserve capachiys-[¢spgctiyely, and g-pewer)conttol-apRaratusyowai-ch is not
illustrated, perfornms power control for the whole area (all 18 t he
cust oners) . chusther honge, ahtiethet bakivahtelobxpeweepceorsonpt itaneacqdinr ed

from each cgs&oner terninﬁIIZO as_.act ual infgrn@tion can als bg gsed for
power contrbt®-Based DR tRel pPBArELi YEPYEPERTSf CpBiRer TEBRSGRPt Pon BFesent ed
by each cuspewer asdfisthecashupkedatyvedobypener pdheeopsuapticann fiantexanpl e,
a configuration for paying conpensation in accordance with the degree of
the gap the@@%e@mﬁ@ﬁnﬁﬁylb@eiﬂg%r5@Paﬁéa@tPobsaFTﬁéaaéﬂaaF PAf Pfat i on

acquisition?y@gz éé?éﬂﬂp£bs el Lok sa%gghékgeﬂiHehtaﬁguake<éugghheea! uni t's

related 20 To calculation of error information. The actual information
acqui silt onfuomnt tB8 achudr esnérbbei VeSheapbwal cnhepmation fhagt bal weat her

I d ' f h t t i.nal 20 I
Vi or mat i on  BFBUPAI NG DNt E< 267 UPh CRG HEPwbPR K: FRE"BpEFRr 6Rar 38 1 mi ng

of acquisitionmafnthenagt ual thnfonaBRhEeN | $hBObokESt biretiedtiBnpantizcabar.
The actual information acquisition unit 38 may request the actual
i nfor mati onCat6H &hes weaPPEer| ANORRAEt LBAtpEovRdfAgrappar REGYSED é&Rery

predeterm ngd 1 41e; (€ He1 &' ¥nQNB2BAUG) 15O 18%30R Bach time as a

15 reducible power amount in the same manner as in FIG. 8.
[0050] The power prediction information notification
unit 23 of the customer terminal 20 notifies the power
management apparatus 30 of (transmits thereto) the power
consumption and the reducible power amount predicted by the

20 power prediction unit 22 as the power prediction
information.

[0051] By contrast, the power prediction information
acquisition unit 35 of the power management apparatus 30
acquires (receives) the power prediction information from

25 the customer terminal 20 (power prediction information
notification unit 23) of each customer via the network N.
The operational timing at which the power prediction
information acguisition unit 35 acguires the power
prediction information is not restricted in particular.

30 The power prediction information acquisition unit 35 may
acquire the power prediction information in response to an
operation of the power predictive value adjustment unit 36,

which will be described later.



30 Alternatively, the actual information acquisition unit 38 may wait until
t he weather infornation providing apparatus 10 provi des the actual
information. Furthernore, the actual information acquisition unit 38 nmay
acquire the 22 actual weather values and the power consunption separately.
[ 0057] The error calculation unit 39 conpares the weat her forecast

i nformati on (weat her forecast values) for each custoner accunul ated in the

(act val weal BT bal uoQ)S SROLRE BECE GhbVEi e Por BlAGEod =T ERE" WA her

forecast infefjaetsonhéovgaheubat endipbreensechetween beatrbrihheival ues. Thus,
the error calculation unit 39 calculates an error in the actual weather

val ues 10 cdfParEddwr fPmt ArCheatAEPNESr éBad3ECOaPaRScay1EPr BPei ARBPARL i on.
Furthernore, . fhe §&%&& €@'€Héa&é9gn89'Eo38c§§§Oﬁh%E?ﬁakhsneﬁagoesgkor”at'0”

t hus calculate air I vidual custoner weat rmati on and
i ndi vi dbal custoner. meﬂp@errioaétystthafpowatlpmedsed1ﬁervé5uéhe
cal cul ati on, .and. stores theagrror |nfornF%|on the itemof the "error

i nf or mat i on®9 WS FRBNT NPT dBi8l TEASEDNnEP ?oWﬁﬁ N6h L0LGREPLtIi ng unit 32.

The nethod ferocmbeubatidg thenerhiof ohetweenuinbeavweat har ther ecasbmeal ues
and the actual weather values_ is not restricted in 20 particular, and a

wel | - known h%?%é@aréoﬁséﬁcumFéQBBP%nuﬁbéra?roﬁnéfd?ﬁérﬁéﬂéﬁ HaRaGEHeAt
system 1 “‘&Haﬁ§8n0%$§égy%a&aBQddEECIhQGQeQP %%k%c@gw be raxpLaL ngd.

Weat her forecas I cati on processing per orne power managenent
appar atlis 3Dfmm|th@ngéSrﬂmgernbeddd&dh tbéepence pmeEhGﬁlt@ velEeG . 14.

[ 0059] FI G 8 flomcharé of .an exa Ie of the weather forecast
notificati of b?%%%%%?n@“b%r Br AR Byt hee Feraf géﬁﬁn?ogﬁﬁaratus 30. The

wi de- ar ea Weghbehpt 05£CASH tHéOEQBLFPBléCQHW§ktbﬁBuH@' t ndluakat he pawer 30
managenent apparatus 30 requests w de-area weat her forecast information

fromthe weRf¥er PhtérFaiPonipfovindrhgnapparacasdapceovatfuicthe whaadar ea
weat her forecast |Oforgmilop,of .asM de arga tpstuding Lhe ared te hgeq

managed
15 by the change range.

[0053] The method for adjusting the power consumption
and the reducible power amount in accordance with the
change range is not particularly restricted. If the change
range is larger than a predetermined threshold, for example,

20 processing for reducing the power consumption and the
reducible power amount at a predetermined rate may be
performed. Furthermore, the power predictive value
adjustment unit 36 stores the power prediction information
thus acquired (the power consumption and the reducible

25 power amount) of each demand level in the customer
information accumulating unit 32 in a manner associlated
with the customer ID of the customer corresponding thereto.
[0054] The integration processing unit 37 integrates the
power consumption and the reducible power amounts,

30 individually, in the predetermined future period included
in the customer information of each customer in the
customer information accumulating unit 32. Thus, the

integration processing unit 37 calculates. the total power



23 (Step S11). Subsequently, the individual custoner weather forecast unit
33 refers to customer information of each customer accumulated in the
custoner information accunulating unit 32 (Step S12). The i ndi vi dual
custoner 5 weat her forecast unit 33 then perforns individual custoner

weat her forecast processing for generatigyg weat her forecast information for
each custoner fromthe w de-area weather forecast information acquired at

Step SII (Step S13 The i .ndj vi dual _cust onmer ~weat her forecast _pr i ng at
Step S13 L0C0PRTHbHPBeSBEEPFbBACAH AoFOFEPaRCECH G FFBPUSE OFOBRS] TG 11

is a flowcharttehe s, expapl €s0of th@hbndhgueuakeQU§gaa§édw@9thﬁé B@&@Qast
processi ng perforned by the power nmanagenent apparatus 30. The i ndi vi dual

cust omer weadhegehenrecappraugatrts330cal cul ates reference 15 weat her forecast

val ues for.ﬁ@gﬁs?“5t0ﬂ5§ ?8%59 g?w!%aEhﬁrPR§%§8%S%n3ttﬁ%c bopoknt (area)

i ndi cated i weat orecaSt ' rnf or mation and-on posi tronal information
of each custedecifStepoB2t) amSubsequenullyietheyi Réevbdual suatgemenweat her
forecast unit 33 uses_various types of informtion 20 related to the

ref erence WREPRERTHSr dadtevaFBEs2asaBeaMeH E0Rdi PPYRS, CARAVAREHPPes error

i nformationg &@ﬁaﬁépoagangugglyhsneh@@ﬁaﬁenga?ue@ﬁeagrr@athQU%ggge&tQStep
S22). [0061] The i ndivi dual custonmer weather forecast unit 33 then conpares

t he val ue ofeshecervetVYi nébenat boWewi chnares ppedesérsi nedichr éshobd for

each piece of.the e r |nf rnatlon ,agau rgd t Step, S22 nd_det er,m. nes
whet her the® %g ugrls ?ar R PRE® thgghoPg E§5e§h§2§“O?FfaFﬁe éarge of

the errar |inheraastometsl . a Eustbaemots deher atnedlt oabaceqiabotveror
smal l er than the threshold (No at Step 30 823% t he individual customner
weat her for%%%%FmHEF?HBQCQQHE?Qt§§0Wh§aF€f€Pé EBCRe SERBANR6r 80asF val ues

cal cul ated é&t§%§pl§@érﬁ§tm@ﬁtbgﬁ fececast usBHOEAR LORFOEHRS o1 .
correspondi ng custoner (Step S24). The systemcontrol then 24 goes to Step

S27. [0062] Bysednerathe pfethetymbuvadfiet hé ppwer consumption

presented by each customer and the actual value of power

15 consumption, for example, a configuration for paying
compensation in accordance with the degree of the gap
therebetween may be incorporated.
[0056] The actual information acquisition unit 38 and
the error calculation unit 39 are functional units related

20 to calculation of error information. The actual
information acquisition unit 38 acquires (receives) actual
information (actual weather values and power consumption)
from each customer terminal ‘20 (actual information
providing unit 26) via the network N. The operational

25 timing of acquisition of the actual information is not
restricted in particular. The actual information
acquisition unit 38 may request the actual information from
the weather information providing apparatus 10 every
predetermined time (e.g., every one hour), for example.

30 Alternstively, the actual information acquisition unit 38
may wait until the weather information providing apparatus
10 provides the actual information. Furthermore, the

actual information acquisition unit 38 may acguire the



information for the custoner is determned to be |larger than the threshold
‘at St'ep S23 (Yes at Step S23), the 5 individual custonmer weather forecast
unit 33 calculates a change range in accordance with the value of the error
information (Step S25). The individual custoner weather forecast unit 33
then adds the change range cal cul ated at2;5tep S25 to the reference weat her
forecast values for the 10 correspondi ng custoner, thereby generating

weat her forecast information &Ste% g 6% The systen1cogtro| t hen gogs to
Step S27. [D0637SubSROUBAt THIUEE SPEpT8S7POVRE FRUPVIELAP  cBSPEABF “néat her

forecast unj¢o83; stor@ﬁetQErM@a&Q@&ulétﬁ@heﬁagt Bpf eerphiren tae each
custoner generated at Step S24 or S26 in the custonmer Information

accunul at i Ngedrier 3poracasrahnéprassoenatwdatnen £nreceastofeluUED) ofoFhe
custoner co n h 7 S t tem contro
gng to Ste%£§§28$%tﬁ¥%§ gésﬁﬁﬁégggg]ggféPﬁuggg gﬂggt%XEP%ﬁgi Xﬁthe weat her

f orecasts |ni©¢mmmlmnln@thhitaﬁﬂoniuhlth@4an0haﬂ|esfbhmatmshoﬂectUe&nlnaI 20
of the corres ondln% cust oner e weat her forgcast i nfaormation generated
TRAPT clie

of
by the indi¥Vf tBfer ﬁEaFH%r fEPeBRSt CpPEceSEFRgSatastept8E3 (Step

S14), and thes 2B preseataproeessirndtisnt ebmcaatedacE0865FARaper ati on of
the weat her forecast notification processing will now be described. An

assunpt i on Petvieee paak wWhdevateasweathes, f 6hecastornFalREEREACNI POSEr at ed
in FIG 12 % §%9¥%£§ge ta§i89r§}l%ﬂe heexampLe. wg%ghe}2v5§u@ 30 schematic

of an exanple e-areéea wea Forecast Information. As illustrated
in thelfdi gucenpdoedexanpl ehet heavhde- aveacasat hetubsr esastrbnf or mati on
| i sts weather forecast values in a gred term ned f eriod, fog each 25

area type. SHERCELL AN ur bARCEPEATGR CRfEPRoGe GoacigR PRI

predeterm ngdsyni 1 8-9f tRB arear(aRraLRatAbh, tBUSNcAScA16EEM, wathown, and a
village, in units of one hour. Furthernore, in FIG 12, the weather

forecast vapakes of i hetluvedvehpenataomer H@ﬁtﬁﬁﬁy}négzmééh@énﬁﬂét|on a wnd

direction, %ﬁ&PVYS E'EMst&ﬁ@Ehﬁrat% %gH@EaQE §9%8%?5@953tg$?§ ?Bra”D“”t

of cloud, an AMDUNT precipitation an anoun Snowf terns
of . the1ﬁeath@@ céheu$aaiensuahdastckeart%eabhebramdfbamatmgnlinrebeesented
by a 10 nunerlcal val ue, [0066]1n this case, in the individual custoner
weat her item of the "error information™ in the individual customer
information accumulating unit 32. The method for
calculating the error between the weather forecast values
and the actual weather values is not restricted in
20 particular, and a well-known method is used. .
[0058] An operation of the power management system 1
with the configuration described above will now be
explained. Weather forecast notification processing
performed by the power management apparatus 30 will be
25 described with reference to FIG. 10 to FIG. 14.
[0059] FIG. 10 is a flowchart of an example of the
weather forecast notification processing performed by the
power management apparatus 30. The wide-area weather
forecast information acquisition unit 31 of the power
30 management apparatus 30 reguests wide-azrea weather forecast
information from the weather information providing
apparatus 10 to acquire wide-area weather forecast

information of a wide area. including the area to be managed



forecast processing at Step S13, the individual custoner weather forecast
‘unit '33 generates weather forecast information for each custoner
illustrated in FIG 13 and 15 FIG 14 fromthe w de-area weather forecast
information illustrated in FIG 12, for exanple. FIG 13 is a schematic of
an exanpl e of weather forecast informatizon to which no change range is
added. FIG 14 is a schenatic of an exanple of the weather forecast
i nformation whi.c hange_range. is added. 67 illustrated in
F'G 15 and (EPeE 540 fho SHEARRAERFOPecael FRPSYeHROn CPALPIdGS BRAMEF onal
informationtbrbcand OBLR BB OERBEEORCDEEstdReraddirbirpaal ohnber eatkon Dl |
includes a "custoner |ID', "positional 25 information", a "type", and a
"weat her foFesasmerDeCayMp{agsd EOOEBFIﬁuﬁﬁéméédFﬂﬁ@ﬁ@ﬁ iAfor mation D11, a
demand | eve 5 dspostitiignak i nfo t 1 ust oner
that is a térgg@Q?g%?ﬁé Lngeégiﬁé %gegenkeregﬂgn&§§l$§8ggge§§9g9ﬁe%
“custoner | Beaahdrt ierépestt hohal 33ntbemaperondrmsespadviideby, casbngetrhe
custoner information of each custoner accumnul ated in the custo
|nfornatlonW86ggﬁﬁléPrﬁﬁaﬁﬁlPrgﬁeS?ﬁégpF8§eHEEGGFtéHEhaﬁGE ?5ng§r§ﬁ85t26
the method fgkoaddingnt kerchangechaneferl @kofxanBl Gidarerent gegdnin the
itemof the "type" as type information indicating the type of the weather
f or ecast |nf©¢ﬁﬁﬁﬁénlnfﬁémﬁyaénlﬁﬂ@ﬂﬁﬁ?ﬁoﬁtoﬁtepoﬁééaépteénﬁéBéd i Abehe
e Moo 1BhGyi bt ndleatas .t hakchhe wesLagL.f gLerast, (A gLrRLiansis
weat her foréecast rnformation w no change ran
contrasitg thelflypewi htodrsatirdhedf w'i uppeefbmant ent €16d iia.the "type" in
FIG 14 indigﬁtgz t hat the weat her ﬁorepast information.is a%her f or ecast
10 i nf or mat il whi EACt héluppef FLRFEDBETL A éﬁaﬁéémPéﬁgQ i $"8dded.

Furthernore; naiynbgde LRsteA0899LQrand e40823911) E%Eegb§ﬁ§'?b9§5kﬂgcthe
weat her forecast informati on from ot her weat her orecast information is

entered in bMetggaQQW@ﬁ rRBaYRBaNkepPParatast 3PD' . ThS[ 0069y THEAARI N
| nformati on E% g]' ?t aegeﬁw%oﬁgesg%%n%' g%s gcaflgrcsge&sgg&eﬁg future

period cal cli cust oner “correspondi cuUStomsr D' of the

addi ti arml waﬁﬁhﬁatfﬁﬂeﬁbbtlﬂamﬂEESfOE éaehh@ustoﬁ@ﬁp&é@ddethEBEh%@ather
forecast information to which no change 20 range is added illustrated in
FIG 13, infPRECHEAt REr SPEReRasPE |ﬁﬁ6?ﬁétFBHlFétﬁﬁléﬁ the ¥R&RHETrange is

added "'USEB%E%QSL”1EE§Emé4ao%aEH@5oh”p%%%@&@%@@e1kaQm%%96Ht%fOEaEHange
are added to the humdity, the CO2 concentration, the wnd velocity, the

weat her, thevatowmrtr d¢Btsol 821). Subsequently, the individual customer

weather forecast unit 33 uses various types of information

20 related to the reference weather forecast values as search
conditions, and acquires error information corresponding to
the check conditions for each customer (Step S22).
[0061] The individual customer weather forecast unit 33
then compares the value of the error information with a

25 predetermined threshold for each piece of the error
‘information acquired at Step 522, and determines whether
the value is larger than the threshold (Step S23). If the
value of the error information for a customer is determined
to be equal to or smaller than the threshold (No at Step

30 $23), the individual customer weather forecast unit 33
generates the reference weather forecast values calculated
at Step S21 as weather forecast information for the

corresponding customer (Step $S24). The system contrcl then



25 radi ation, and the anmount of cloud. [0070] As descri bed above, the power
‘managenent apparatus 30 derives |ocal weather forecast values (reference
weat her forecast values) in accordance with the existing position of each
custoner. Furthernore, the Dower 30 nmanagenent apparatus 30 adds a change
range in accordance with an error (errorz4 nformation) between previous
weat her forecast and actual weather to the reference weather forecast

val ues, to the at? r f ecast values to generate 27 weather forecast
infornationgPﬁsggﬂs g%?a?%oh of previous actual weather, and provides the

weat her foregask)i nforpmatbanrket] hefcuptoteLutkebn sk 20ref the
correspondi ng custoner. Thus, the accuracy of the weather 5 forecast
i nf or mat i onpEBYIABHOR ofRACRNBUSEBRENCE clist BREPIFEPRFNEP 28) L8aAcke

| mpr oved. T@ﬁéﬁf9E§1thEeEﬁoEBSQEbéﬁegosbﬁpQ9¥§ 5@95€%%Ué§§¥,0£héorecaSt

results (power consunption and the reducl ble power anobunt) predicted by

usi ng the weatheidfat ecastomatoveatnen. f0OE08FL] iniEl & ¢4lcthetebaage

range i s added directlé to the rﬁference weat her forecast. val ues. However,
t

it is not | FARPEE FRABPEL O} aRGOrHR CRaKyE"r AAge iy o8 attachied®to t he

reference weatbenatobgcasteyakues. asThadependentiachangeonangfehbhernati on.
15[ 0072] Power predictive val ue cal cul ation g;ocessing performed by the

cust omer tefRFAGRSROUM FI 3AoW PR @eder FBedrPASr EpBPENERIFBLAFE] 35 and -
FIG 16. FIg%e%SSbg.@ofkﬂ@cp@%%égﬁgéPHgégﬂgkefBEeEQEtPQQEﬁaggggEckhge Value

cal cul ati on processi ng performne e customer term nal [ 0073] The
weat herl@ or ecasespohdinat coatanqui sthenabyungeng2tavfingheceustonEpreerninal

20 acquires weather.for st Lpformatjon for each custoper provided from
the power maREGERBnE CBpnar BPUSCE0- ( STBR S4TFeRSaRREaTbnETS™ PHES 26 power
prediction gnakh g27uses the weather forecast information acquired at Step

S31 and information on an electric |oad device input in advance to predict
an energy | 68868h t heSenseareRtil, a2pr E86PePhi nelinpeinddvieraédasted in the

weat her fOr88§§Em£9f9&Q@EE9”£&§ESQS§38%it 33 stores the weather

15 forecast information for each customer generated at Step
S24 or S26 in the customer information accumulating unit 32
in a manner associated with the customer ID of the customer
corresponding thereto (Step $27). Subseqguently, the system
control goes to Step S14 in FIG. 10.

20 [0064] Referring back to FIG. 10, the weather forecast
information notification unit 34 notifies the customer
terminal 20 of the corresponding customer of the weather
forecast information generated by the individual customer
weather forecast processing at Step Si3 (Step S14), and the

25 present processing is terminated.

[0065] An operation of the wéather forecast notification
processing will now be described. An assumption 1s made

that wide-area weather forecast information illustrated in
FIG. 12 is acguired at Step S11, for example. FIG. 12 is a

30 schematic of an example of the wide-area weather forecast
information. As illustrated in the figure, for example,
the wide-area weather forecast information lists weather

forecast values in a predetermined future period for each



30[ 0074] The power prediction unit 22 then determ nes whether a change range
is added to the weather forecast information based on type information
attached to the weather forecast information (Step S33). If no change 28
range is determned to be added (No at Step S33), the system control goes
to Step S35. [0075] By contrast, if a chatge range is determ ned to be added
at Step S33 (Yes at Step S33), the power 5 prediction unit 22 adjusts the
energy | oad red{cted at Step S32 in_accordance with tpg.change range_ thus
added (St ep™S3%) “VHRe SYSTenT cORt PHr2T hehgoed i BraptessoUsares, 7or

[ 0076] Subsefmeptdyet @tmShep SIotsthHe pOVwerepredhciiroen nDj§ 2dcpredi ets
power consunption and a reducible fomer 10 ampunt in the custoner in a

pr edet er ni nett Hperd obCYBr e@ASt 2dV+hl2HRr weat ARt tFoPec@Be RAFGr mati on based

on the energy.lpad(Step; 33p}c. The poMer,pLedbet EQnoLaker pRi 00 _
notification unit 23 then generates the power consunpiion and the reducible
power arpuninpledectedparaStep, S35madily, pohercpreditctd toipn nfaorwatd on, and
notifies the, power nmanagenent. apparatus_30 of the_powe edi ction
infornationgigf%ﬁl%EG)ngﬁggﬁﬁﬁgﬁYYy,w?ﬂgh%FeS%ﬂtag?Bgésg nﬁoﬁgrterninated.
[0077] FI G 4&3istsehemahi smofinanoexample, ofnt BRopovest 2Prpeediehi0on,

i nformati on generated bg the power_ predictive value calcul ation grocessing.
As illustra®ed #P FRRURFgf eSNPWE2bower I Pr B8FEEi 8A FAPOVAAENBA’ i REFPudes

addi ti onal égggén@&%ﬁnaQZélggg fRL i pf opgation; O ZiFTpspeggghkeaaby"a
informati on D21 includes a "custoner D', "positional 25 information", and
a "weatllber fhanecasal|IPBlas.itens. [0078]In the additional information D21,
the CUStonEEOO66} In this case, in the individual customer weather
forecast processing at Step S$S13, the individual customer
weather forecast unit 33 generates weather forecast
information for each customer illustrated in FIG. 13 and

15 FIG. 14 from the wide-area weather forecast information

illustrated in FIG. 12, for example. FIG. 13 is a
schematic of an example of weather forecast information to
which no change range is added. FIG. 14 is a schematic of

an example of the weather forecast information to which a
20 change range is added.
[0067] As illustrated in FIG. 13 and FIG. 14, the
weather forecast information includes additional
information D11 and main information D12. The additional
information D11 includes a "customer ID", "positional
25 information", a "type", and a "weather forecast ID" as
items.
[0068] In the additional information D11, a demand level
ID (9910035) and positional information (990021) of a
customer that is a target of the processing are entered in
30 the items of the "customer ID" and the "positional
information", respectively, among the customer information
of each customer accumulated in the customer information

accumulating unit 32. The presence of a change range and



I D (9910035) and the positional information (990021) of the custoner itself
are eéntered in the itens of the "custoner ID'" and the "positional

i nformation", respectively. The 30 weat her forecast |ID (e4089910) of the
weat her forecast information used for generating the power prediction
information is entered in the itemof thes"weather forecast ID'. The nain
information 022 |lists the power consunption 29 and the reduci bl e Dower

anmpunts in redeterm_ned period that is a target of the forecast in the
feather for sEBSTCERPG fE: BRCHAOURPES CBR BRe “HOUE, L6781 AEPdEse ied

above, the eHstesBr ihetAkNateR065 Bh@di'"ﬁkée“'héspﬁwl’e corswiRiiien and the
reduci bl e power anmpount based on the weather forecast information for the

cust omer it&BPECpEGUBJERSS EBRPt A€ pbRereRBhageFeneCaphalafesT@G ioTher ef ore,
It 1s poss'?hgtkgpéeﬁh?SEmQQ%8Bﬁé§t“@grgkggtgre e LikK nogh%ha&§%%moq%r and

to i nprove accuracy o power “consunption and 't he reddci bl &€ power
anount . Jur Fhér mdBeindficatehange:r ahgewestaddedotrectbe Wedbhentfionedast

information, the custonmer term_nal 20 predicts the power consunption and

the reduci bFE3pBREr LAREGAECWARFBTTEkI-RG WATE REcOOATIENE 2BR&Ngd FFange. 15

Therefore, Ekahs1ROsSShYl echerdetiventhe pever reeRsynBhi oF angdhe reducible
power anount in consideration of the risk (uncertainties) of the change

range. [0080}P&éREr cpEedret ivethal l6YRE'usPMERE - plécéssiing tesr tthavedhsy t he
power manage ap 3 AN w_be _2 ribed with reference to
FIG 17. FIEggggersE§E$%§§Eth?%g?ag%nggﬁpggggggfhggﬁgﬁgﬁ“predictive val ue
adj ust rient pnéoesstchgnpenf ehired biet heppewkindanagendrt cappakcatrdsgd0.4is

[0081] The power predictijon information acquisition unit 25 35 of the power
nmanagement 3§§§Fatusu§0h§EaaF?esapﬁﬁé9uﬁr Hid?ﬂ8§9pﬁpo@ﬁ€tﬁéﬁ8éﬁéﬁér

consunpti onrgpdgaskednshht engovRE ABRYAL) reperked fhem tie ieuSt-orRY
termnal 20 (power prediction information notification unit 23) of each

cust oner (Spépe84¥ratBer0082¢Sabsegnéntringtivhe ipowerepeddiiot ithe wakge
adj ust nment BQiEhQG"&Sggﬁ %eagggrag?r?%ast i nformati on of the custoner
correspondi Ng to the custoner 0 e power prediction information

acquired at [Bpep]1S41 Themnbhe information D12 lists weather forecast
values in a predetermined future period calculated for a
customer corresponding to the "customer ID" of the
additional information D11 in units of one hcur. Compared
with the weather forecast information to which no change
20 range is added illustrated in FIG. 13, in the weather
forecast information to which the change range is added
illustrated in FIG. 14, values in accordance with amounts
of change are added to the humidity, the CO, concentration,
the wind velocity, the weather, the amount of solar
25 radiation, and the amount of cloud.
[0070] As described above, the power management
apparatus 30 derives local weather forecast values
(reference weather forecast wvalues) in accordance with the
existing position of each customer. Furthermore, the power
30 management apparatus 30 adds a change range in accordance
with an error (error information) between previous weather
forecast and actual weather to the reference weather

forecast values, to the weather forecast values to generate



30 custoner information accumulating unit 32 (Step S42). The power
predi‘ctive val ue adjustnent unit 36 then determ nes whether a change range
is added to the weather forecast infornmation based on type information
attached to the 5 weather forecast information (Step S43). If no change
range is determned to be added (No at Step S43), the system control goes
to Step S45. [0083] By contrast, if a change range is determned to be added

at Step $43 éYeﬁ athLeE SéS%, the-gomer.lo redictige valge adj ust nent
unit 36 adj USE5"Bhef O5F GRSt ot MERETAONER BnSHRBEFAGA24ME™ RE PEGIPHPe Dower
anount i ncl ydedai nwbhenpoenesngr gdbethen tAtoyaBther ikBraceardance with the
change range to reduce the risk of a weather forecast error caused by the

change rangénfsreptsgn)to15ne0gyfrarepohermpradi éfi ¢é Fakue adj ust ment unit
36 then sto L _ Lction Lpfar Lon .i S i rmati on
accunulatin%géﬁr?8§§8¥ﬁ&agﬁgg%§Fkéssggpgfggkéﬁ?ﬁcpﬁégguggo%ggeksagkgghe
cust oners cofpespendi hgftheset on( Srepid48) oThachntegtatean (2@ spooeessi ng
unit 37 then sums up_the Dower consunption_and the reducible power anounts,

up, Lt .
i ndi vi dual | §eTTARAL pfBef @R nPRed™PEPURE - pef NEHCACEGMUIAt éd PRSERE1EUSConer

i nformationiapeygul ahbngcoithc32ok0reakedkat ecthe tkot@bwRevet ncoRgHARE ONn
and the total reducible power amount of 25 all the custoners (Step $46).

Subsequent | §ndt keepredessbhg Pewesr ginpanéd. PEeO8sLAS Besesiibed thkove, t he

power manage ppar. 3 | cul s the total power consunption and
t he total rgnggbﬁgeggbgégggngﬁﬁgrgg“g%ﬁ'the custoners based on 30 the power

predi ctiton i[obotiati obnpFogl ded, f tam thencestrange ter adaakd 20 refctégcho
custoner. Therefore, it is possible to estimate the total power consunption

and the tot al'®r BAGEFBIES pBfier "aRoiRF S6f Al VatHEScustiBMENS Twi th RiSgA°t31

accuracy. Furfheeaorgerbfca ghangger angaqks raddednhg bhewealhen kerecast
i nformati on used for generating the power prediction information, the power

managenent &pparafesedOcadpashsrt ferponetr vensaspeisonngdsgenieniedheinigice

pover range information.

15 [0072] Power predictive value calculation processing
performed by the customer terminal 20 will now be described
with reference to FIG. 15 and FIG. 1l6. FIG; 15 is a
flowchart of an example of the power predictive value
calculation processing performed by the customer terminal

20  20.

[0073] The weather forecast information acquisition unit
21 of the customer terminal 20 acquires weather forecast
information for each customer provided from the power
management apparatus 30 (Step S31). Subsequently, the

25 power prediction unit 22 uses the weather forecast
information acquired at Step S31 and information on an
electric load device input in advance to predict an energy
load in the customer in a predetermined period forecasted
in the weather forecast information (Step S32).

30 [0074] The power prediction unit 22 then determines
whether a change range is added to the weather forecast
information based on type information attached to the

weather forecast information (Step S33). If no change



5 anount in accordance with the change range. Therefore, it is possible to
‘estinmate the total power consunption and the total reducible power anount
in consideration of the risk (uncertainties) of the change range.

[ 0086] Error cal cul ati on processing performed by the 10 power nanagenent
apparatus 30 wll now be described wthageference to FIG 18 and FIG 19.
FIG 18 is a flowhart of an exanple of the error cal culation processing

performed by_the I _manage t apparatus t he present
proceSS|ng,X%ﬁgﬁsgﬁﬁngSHm?geagg8 Pﬁa?daﬁé éﬁ?ugl f% %egghir §%5U|sition
~unit 24 of eashegusHNBEL1t gbEENAb 20cpas3al.ready acquired | ocal actual

weat her val ues_around_each custoner. [0087] The error calculation unit 39 of

the power maf&gehent RPpaPAEGIS80 iEadsCheBLRer N gfedasIStREBLRES 6R 20 of
a custoner to bgya ZQE%§£685§§ rqg gvgkugkg@aﬁgggn1kg% gg§ggner i nformation

accurul ati ng unit Re error cul'ation anit 39 then

acquires acbuadlchionnanLonZeaaﬁuastmeahheeneagueépadnpaepecm@d fa@r ecast ed

in the meat ?8 Qéecast i nformation,f custoner ter naI 0 25(actua
%

th
I L A g - Ut a i

eval uation tbteggh3the achuakykabAr aBht@B1a€@RINSIGlble@n tnist eg8 sSGSt.ep S52) .
The error calculation unit 39 then stores the actual information (actual
weat her val U88Y6hcqui PEESEABRNERE, cast SREP BSPni fale BOV20 PASCRETERSt omer

i nf or mat i onaccupyl 2,1 ofS(RBNCE assocEaLed i bh weater

QE%BQCEE F ﬁ
forecast information (weathe orecast val ues correspondi ng “t Reret o (Step
Sh3). ﬂﬂDSS@ﬂbenEriortbalcubabmen uni & B2etikérroamear esrtihe 32 cgetstald

i nf ti t ual th d,at S 53 with th th
for acast i nkOr WAFi GRS CUBAY BT PO beAST SUaFUGE) EORPas RoniAg T tho. act ual

lnfOf”Htlonloébakst§o Qgﬂpare@hbhéoﬁékuéchQ@EH%& valfdemadnent he act ual
weat her 5 values in the sane gerlod and derives difference between both

t he val ues, nehefebytéancunati ag aheérgéﬂerﬁtﬁﬁet&@t@@MeWeépnéwm@én@@s Wi th
respect to %HS.%ﬁétPE&u§8£§%2§Ew¥é'Hﬁ8uﬁ§ g&éﬁﬁck% qagkg% 63:en S54) . The

error calculation unit stores t rror information calculated at
10 St epd SSh4powethpredstoten information, aeadmloatiifigsunine P2wier a nmanner
associated with the actual information gactual weat her val ues)_ and the

weat her forBeR8FSTAPbr ARPROATERedth8l FOFeRYET &F@@&FtﬂPBWF%ﬁP6WaFH8 error
i nformationg S%eﬁahggkate§u6§éage§5§} %EEOBQ%k%h@-p%%cb%sép%chanatlc of an

exanpl e of the actual information (actua weat her values). As illustrated
in the figurermihetadtual information includes additional information D31

and main intgppation P3g. | 0099l The additignal, i nforumtion PL ijgludes a

20 prediction informaticn generated by the power predictive
value calculation processing. As illustrated in the figure,
the power prediction information includes additional
information D21 and main information D22. The additional
information D21 includes a "customer ID", "positional

25 information”™, and a "weather forecast ID" as items.
[0078] In the additional information D21, the customer
ID (9910035) and the positional information (990021) of the
customer itself are entered in the items of the "customer
ID" and the "positional information", respectively. The

30 weather forecast ID (e4089910) of the weather forecast
information used for generating the power prediction
information is entered in the item of the "weather forecast

ID". The main information D22 lists the power consumption



20"custoner ID', "positional information", a "type", an "actual ID', and a
"weat'her forecast ID' as itens. In the additional information D31, the
custoner |1D (9910035) and the positional information (990021) of the
customer from which the actual weather values are acquired are entered in
25 the itens of the "custonmer ID' and thp "positional information",
respectively. Information (actual) indicating that the information is the
act ual inforqgtion | s.eptered in the itemof the "t¥8 crmidentification
Infornationa? 46%%9&%?“?6? %i%%??ﬁiﬁ%??ﬁgstﬁg actus gbr?h?% matTon from
other actuathatfDsmatt@nges enternedrbhethet” aat unk WBAthdherwveathet
forecast .I1D (e4089910) of the weather forecast information related to
cal cul ati ontBformater {hfer#HaEi ©h, OPRallOPE: the weat her forecast 33

| nf or mat  on; 676 pspongingc Lo, rEasULERLAt Lhae ol bhe actual nueapher val ues

is entered in the "weat her forecast urthernore, t mai n 1 nfornmati on
D32 |istss theedrtusal tieapbesr vabussmphianpeedeteenraddcpeieodowarunits of

5 hour._[0091] Wh i ng, t he act ual i nf or mat i FIG 19,
For exampl 2 M ERRT PP Erd o cOPat VoRCURFt 98 eCHRparBEoFR ChBE UAPEi APSr mat i on

Wi th the weathesmépr ecastri ptovnatdonreh ta4088Q40" menbgemdntn the "weat her
forecast 10 ID', that is, the weather forecast values at the tine

correspondi AP EHE Weat hEReFBFeEast 1Fni6r RAGFERLFI FAstPal8ati APFIG 13,
t her eby 96”@6@%é@%n%?§%%£r8£ tﬂéoiﬂ?%'8@'tEEgFE%E8ﬁeE”EH&g?E'9Hp%§¥ebe

generated for eac eitens o e weat orecast val ues.
Al t er natli vetlye accorscynofhehéeteosenayobeumptégrated biieavedagihdeor

t her - met hods t t _ ' f i nf tion. . Furt , th
i e uni t (60 Grer At hy t RS LR SRCFAf of hai GRoRGS BE"GRe AoBPOeRore -

exanpl e. Atgsnativeby, royc6akeul atbpgladnoayeragecuatgerf eeraxamml o 20
one piece of error information may be generated in a predeterm ned period.

[ 0092] The DoWRtlphhafefreReWappaPatuBbBOorannfeéichaeRuERBLEr PBFEFNf or mati on
deri ved fr0&%5@8t“@ﬁ£@8rggQEﬁga?E%Xagﬁgéuﬁ@dtkgecﬁghaglr&ﬁgéher val ues
cal ¢ul'a er “fore

acquired previously to 2 on of the weat cast information
performed bynéhefondj viduak postbnke weatbedvboteeapbwani to83umpheévef or e,
it is possible to inprove the accuracy of the forecast efficiently.

[ 0093] As de3Bfi b ABOYELLLRePPEREr *RAHAGerBnFOBySEgRREIOD OF the risk

(uncertainties) of the change range.
[0080] Power predictive value adjustment processing
performed by the power management apparatus 30 will now be
20 described with reference to FIG. 17. FIG. 17 is a
flowchart of an example of the power predictive value
adjustment processing performed by the power management
apparatus 30.
[0081] The power prediction information acgquisition unit
25 35 of the power management apparatus 30 acquires power
prediction information (power consumption and a reducible
power amount) reported from the customer terminal 20 (power
prediction information notification unit 23) of each
customer (Step S41).
30 [0082] Subsequently, the power predictive value
adjustment unit 36 reads weather forecast information of
the customer corresponding-to the customer ID of the power

prediction information acquired at Step S41 from thé



30 according to the present enbodi nent predicts the power consunption and
t he r'educi bl e power anmount for each custoner by using |ocal weather
forecast information around each custoner, and cal cul ates the total power
consunption 34 and the total reducible power anpbunt of all the custoners
fromthe power consunption and the redu@dtl e power anpunt predicted for
each custoner. Therefore, it is possible to predict the power consunption
and the reducible power 5 apmount of al he cust s, with hi ac acy.
(0094 The ESTRRE= T nt o FEEF BRCRr 30T B ARG hppar ATbE 16, (ERECcustomer - Lor m nal

20, and t heppeeerpranageieat vappar atitiss8heganuber r eal tEed bHytarnypesal
conmputer. FIG 20 is a diagramof an exenplary configuration of a conputer.
l,

10 As illusthatedrid EReNFFgtrRICt he 20APUtL BP ThHel Udeshar cEAFRERShr ocessi ng

unit (CPU) 4 f i pf or [ recessh gy d= gn menory
(ROV) 42 th%%fégﬁ%tgggd?%%?i ﬁ%nﬁ yés?gﬁgﬁggfh§¢egat$%%§%a§?c£¥%put/output

system (OBl C8aandrt herécket anfandeniauvcéSsepeddBy. ( RAM nd3changei oni ng 15
as a work area for the CPU. .41, a display uynit 44, such as.a cathode ray
fube (ORT) EmaPa FPaarboEryard o 8p agirteH)® Thastabseiays DRI ous types
of i nformatspsremnNcbRPubl Ugbes4bot bakpi s480 i nput device, such as a
keyboard and a nouse, a storage unit 46, such as a hard disk drive (HDD),
that 20 st oF@38¢herei RYvaPRBEaSEypesS &f CEBRPEt ERNPP 0fF aRB 8RB BAEatCand a

communi catigy 9&&&d4gtt§ﬁépt§@§s dsggﬁeg¥§§,igggrg@&g9n to and from
nn

VLS 8

an external device via the netmo?t %. ?hese units are ¢ ected to one
anot heldOvi apeaeBust 48c 7OD9S] adjthemenntputetr, 36hadpRtdltsearasuascohput er
25 programstored in the 42 _and .t storage unit 46, thereby

conbr o] | gt SReb Y FBEO P T RG: SBnBU eF TPt SRR POLBH FeRIESI SRANR Y eal i 2i ng
the variousi 4¥ypesc8f ifupgti pBALr UPEEgi ct NoRt DBFoWREESont D 668PUHESHCe
functions as one of the weather information providing apparatus 10, the 30

customer te¥hthalh2ochanact renpeweP ABAAGENERE &pphratus BO2HBPENdI ng on
the d'ffefGPSFeQLSEggrg§PPB£8§%§fggf@H&SEH§Ege!Paﬁgg fﬁg%éésﬁﬂﬁ.the storage

unit 46. As descri ove, nctiona nits at her
i nf or matsi on[ PO ®¥i di ngTh85pappar atedidfiveheatust adgnsteentnahif036and t he
power managenent ggfaratus 30 can be realized %é a software_configuration

achi eved by“R8BpeFaffontbf PRECEPRF 2891 GhdCEhe EBRBatEP prBgFaf  The net hod
for realizipgstbgebungtbenation accumulating unit 32 in a manner

associated with the customer ID of the customer
corresponding thereto (Step S$45). The integration

20 processing unit 37 then sums up the power consumption and
the reducible power amounts, individually, in a
predetermined future period accumulated in the customer
information accumulating.unit 32 to calculate the total
power consumption and the fotal reducible power amount of

25 all the customers (Step S46). Subseqguently, the processing
is terminated.
[0085] As described above, the power management
apparatus 30 calculates the total power consumption and the
total reducible power amount of all the customers based on

30 the power prediction information provided from the customer
terminal 20 of each customer. Therefore, it is possible to
estimate the total power consumption and the total

reducible power amount of all the customers with high



5 units of the weather information providing apparatus 10, the custoner

- ternmi'nal 20, and the power nmanagenent apparatus 30 is not limted to the
software configuration. Alternatively, by providing a processor for each of
the functional units, for exanple, the functional units nay be 10 realized
by a hardware configuration. [0096] Wi | e34 he enbodi nent according to the
present invention has been described, the enbodi nent has been presented by
way of exangle onl¥, and LE not intended to limt the,scope of the

i nvention. FREBEESYt he HEVEFIEPEEem 153afG2REENOA EEs i BEGCAel 8 f fay be
enbodi ed i nyaa¥aeietyratagthenrbenaeiohuhtRar FBLe gehakhous gORhESbeRsr _
substitutions, changes, conbinations, additions, and other nodifications in
t he form of prRdisyspemiandrmethod, deber pbedrhapepgemaytbeprpade twist RBut
departing frgm LI f the_ jnvention, .20, Th nying.cl ai ns and
therr equi vATQRPESarBe RPeSded ra REsar L RE onbodr sar Jand FRAS:

modi fi cat i oascaatwatl dckakrbanckhivhthhehscepangad rapigei.t Thetrth€oirayenti on.
[0097] Wi | e t he power managenent system 1 according to the enbodi nent

i ncl udes t heSwBaERéPIPntEr RACEBATHr S5PPdIFR§225PRYFAr £PHSUTOL 1PRe 2pEnee

nanagenent %M%E@”EédGEXb@%?p@@%&hgﬁohHEOEHHEBQQiBéQ&EQ%Q bromna thiskd

party, for exanple. Specifically, the Japan Mt eorol ogi cal Agency nakes

weat her forépasercainniies)obfoneenohehgavaiehabl-e besi des weat her forecast

of three da Lust coming and weekly for - Ln I .0f the _hours of
aunshi ne., t hA0PEmer atirer SA3 ERe XRBURE R 3Ha8 B i Bao"Ps: Byl o, Ca
probabild t ypbaeer maphatehkar) abbanathat 30nwtine aver dge dgeatibadpwakability
equivalent to that in the_average year, and a probability 36 higher
(l'arger) thaRiEREPCPNtPhEIGvertdgeniedlCean e &4&Gui HEd 18s 3dAL]YFFEMt he

monthly forgeagh. -fAREEEOLE, thRe-POWRr -IRRAYERERNL RARPREALYSGSBTRY Require
weat her forecast provided fromthe third party descri bed above, and use the

5 weat her fbretast pavew denapeacntatherrbtnecadsdt i Alorenptreonse of the

[ 0098] Furt hernore, in the enmbodi ment bo%h t he custongé %erginaltZOland t he
pover managBRERt apBaPSEas T35 paFt 6P i PPEE8Es iy P Cakb8FdaREe *RitA 1t he
change rangeecadded begl:heiweahhen:topecast ebrhocnBticar f eereaghicast oner.
However, 10 it is not limted thereto, and one of the apparatuses nay

perf orm t helpPo@és§PRY PRINEESAdARERIWRERVERe "ERARGE VaRgES around

each customer.
[0087] The error calculation unit 39 of the power
management apparatus 30 reads weathef forecast information
20 of 2 customer to be a target ¢f error evaluation from the
customer information accumulating unit 32 (Step S51). The
error calculation unit 39 then acquires actual information
(actual weather values) in a period forecasted in the
weather forecast information from the customer terminal 20
25 (actual information providing unit 26) of -the customer to
be a target of the error evaluation through the actual
information acquisition unit 38 (Step S52). The error
calculation unit 39 then stores the actual information
(actual weather values) acguired from the customer terminal
30 20 in the customer information accumulating unit 32 in a
manner associated with weather forecast information
(weather forecast values) corresponding thereto (Step S53).

[0088] The error calculation unit 39 then compares the



The custoner term nal 20 may generate power prediction information (power
consunption and the reduci bl e power anmount) fromthe weat her forecast
information without 15 regard to the change range; for exanple, and the
power managenent apparatus 30 rmay perform adjustnment processing in
accordance with the change range on the3power prediction information.

[ 0099] The conputer program executed in the apparatuses 20 according to the
enbodi nent is_prfvjdgd in_ a manner igcor Qggted bn agvagce i,n a éﬁgrage
medi um i ncl HoePT - EECH DT Phe (AppAT At HSR5 S HowverS i ¥ -5 Rot I P hfPed

thereto, anglsthei €oMpukd elic PFRYF aMd PBYa PE Prioyrdedi bn awvdmbner reeecded in a
conput er -readabl e recordi ng nedium 25 such as a conpact disk read-only

menory (CD-ROMSSh FPexeBPending (FOjhea2ebnpactn@PERaFeebdr dabie {ED-R),
and a d'g't§dm%§§é§1%$§ Qéééaﬁf%%)théé faille Lhqan,installablesohe

execut abl e r Furt her nore, e storage nediumis not necessarlfy a
medi um Sepavaleds f romibdeszoapotefodr and 30eeibeddedf Syseeoe Exbwpees of

t he storage n@diun1inciude a_storage nediumthat_stores therein or

t enpor ari | yPStor e t ier eF i t heStompute cﬁr%g?%ﬂ1??aﬁ§ﬁ?¥téﬂ ah@ da5WAfdaded

via a | ocal yasege PeFDiks (kAN BEspder | betRet weaBlef 020PEdher coaPUEET
program executed in the apparatuses according to the enbodi nent nay be

provi ded i n2a denmerinforeetionaltoppuied) confeet edred a2hethdFkoBuch as
the Internet 1o be g 9¥9£é9b{ﬁefQ%rQ?“@ﬁ?@ﬁﬁa¥i§Bt?glgﬁiﬁfég’a? or may
as f he

be provided or distributed over a network suc nternet.
REFERENCE Sbt{aNS $£96Tih 0404 ] dpowene mahafjeneat 1 sy séenudOiweai her unnfoBfmat i on
provi di ng apgaratus , , : :

iln a manner assoclated with the actual lnformatlon (actual

weather values) and the weather forecast information

(weather forecast values) from which the error information

is calculated (Step Sb55).

15 [0089] FIG. 19 is a schematic of an example of the
actuel information (actual weather wvalues). As illustrated

in the figure, the actual information includes additional

information D31 and main information D32.

[0090] The additional information D31 includes a
20 "customer ID", "positional informeation", a "type", an
"actual ID", and a "weather forecast ID" as ltems. In the

additional information D31, the customer ID (9910035) and
the positional information (990021) of the customer from
which the actual weather values are acquired are entered in

25 the items of the "customer ID" and the "positional
information", respectively. Information (actual)
indicating that the information is the actual information
is entered in the item of the "type". Identification
Information (e4089912) for discriminating the actual

30 information from other actual information is entered in the
"actual ID". The weather forecast ID (e4089910) of the
weather forecast information related to calculation of -

error information, that is, the weather forecast
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information corresponding to measurement time of the actual
weather values is entered in the "weather forecast ID".
Furthermore? the main information D32 lists the actual
weather values in a predetermined period in units of one
hour.

[0091] When using the actual measurement information of
FiG. 19, for example, the error calculation unit 39
compares the actual information with the weather forecast
information of "e4089910" entered in the "weather forecast
ID", that is, the weather forecast values at the time
corresponding to the weather forecast information
illustrated in FIG. 13, thereby generating the error
information. The error information may be generated for
each of the items of the weather forecast values.
Alternatively, errors in the items may be integrated by
averaging or other-methods to generate one piece of error
information. Furthermore, the time unit for generating the
error information may be one hour, for example.
Alternatively, by calculating an average value, for example,
one piece of error information may be generated in a
predetermined period.

[0082] The power management apparatus 30 can feed back
the error information derived from the weather forecast
values and the actual weather values acquired previously to
calculation of the weather forecast information performed
by the individual customer weather forecast unit 33.
ThereZore, it 1s possible to improve the accuracy of the
forecast efficiently.

[0093] As described above, the power management system 1
according to the present embodiment predicts the power
consumption and the reducible power amount for each
custoher by using local weather forecast information around

each customer, and calculates the total power consumption

23 power prediction information notification unit

I nformation
I nformati on providing unit

22



24 actual weather acquisition unit 20 25 actual power acquisition unit
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34

and the total reducible power amount of all the customers
from the power consumption and the reducible power amount
predicted for each customer. Therefore, it is possible to
predict the power consumption and the reducible power
5 amount of all the customers with high accuracy.

[0094] The weather information providing apparatus 10,
the customer terminal 20, and the power management
apparatus 30 can be realized by a typical computer. FIG.
20 is a diagram of an exemplary configuration of a computer.

10 As iilustrated in the figure, the computer includes a
central processing unit (CPU) 41 that performs information
processing, a read-only memory (ROM) 42 that is a read-only
memory storing therein the basic input/output system (BIOS)
and the like, a random access memory (RAM) 43 functioning

15 as a work area for the CPU 41, a display unit 44, such as a
cathode ray tube (CRT) and a liquid crystal display (LCD),
that displays various.types of information, an input unit
45 that is an input device, such as a keyboard and a mouse,
a storage unit 46, such as a hard disk drive (HDD), that

20 stores therein various types of computer programs and data,
and a communication unit 47 that transmits and receives
information.to and from an external device via the network
N. These units are connected to one another via a bus 48.
[0095] In The computer, the CPU 41 starté a computer

25 program stored in the ROM 42 and the storage unit 46,
thereby controlling operations of the computer itseltf
collectively and realizing the various types of functional
units. In other words, the computer functions as one of
the weather information providing apparatus 10, the

30 customer terminal 20, and the power management apparatus 30
depending on the difference of the computer program stored
in the ROM 42 and the storage unit 46. As described above,

the functional units of the weather information providing



25 32 custoner information accunul ating unit 33 individual custoner
weat her forecast unit 34 weat her forecast information notification unit
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apparatus 10, the customer terminal 20, and the power
management apparatus 30 can be realized by a software
configuration achieved by cooperation of the CPU 41 and the
computer program. The method for realizing the functional.
5 units of the weather information providing apparatus 10,
the customer terminal 20, and the power management
apparatus 30 is not limited to the software configuration.
Alternatively, by providing a processor for each of the
functional units, for example, the functional units may be
10 realized by a hardware configuration.
[0096] While the embodiment according to the present
invention has been described, the embodiment has been
presented by way of example only, and is not intended to
limit the scope of the invention. Indeed, the novel system
15 and method described herein may be embodied in a variety of
other forms; furthermore, wvarious omissions, substitutions,
changes, combinations, additions, and other modifications
in the form of the system and method described herein may
be made without departing from the spirit of the invention.
20 The accompanying claims and their equivalents are intended
to cover the embodiment and the modifications as would fall
within the scope and spirit of the invention.
[0097] While the power management system 1 according to
the embodiment includes the weather information providing
25 apparatus 10, the power management system 1 may use weather
information provided from a third party, for example.
Specifically, the Japan Meteorological Agency makes weather
forecast in units of one month available besides weather
forecast of three days just coming and weekly forecast. 1In
30 terms of the hours of sunshine, the temperature, and the
amount of precipitation, for example, a probability lower
(smalier) than that in the average year, a probability

equivalent to that in the average year, and a probability
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higher (larger) than that in the average year can be
vauired-as daté from the monthly forecasﬁ. Therefore, the
power management apparatus 30 may acquire weather forecast
provided from the third party described above, and use the
5 weather forecast as wide-area weather forecast information.
[00%98] Furthermore, in the embodiment, both the customer
terminal 20 and the power management apparatus 30 perform
processing in accordance with the change range added to the
weather forecast information for each customer. However,

10 it is not limited thereto, and one of the apparatuses may
perform the processing in accordance with the change range.
The customer terminal 20 may generate power prediction
information (power consumption and the reducible power
amount) from the weather forecast information without

15 regard to the change range, for example, and the power
management apparatus 30 may perform adjustment processing
in accordance with the change range on the power prediction
information.

[0099] The computer program executed in the apparatuses

20 according to the embodiment is provided in a manner
incorporated in advance in a storage medium included in
each of the apparatuses. However, it is not limited
thereto, and the computer program may be provided in a
manner recorded in & computer-readable recording medium,

25 such as a compact disk read-only memory (CD-ROM), a
flexible disk (FD), a compact disk recordable (CD-R), and a
digital versatile disk (DVD), as a file in an installable
or executable format. Furthermore, the storage medium is
not necessarily a medium separated from the computer or an

30 embedded system. Examples of the storage medium include &
storage medium that stores therein or temporarily stores
therein the computer program transmitted and downloaded via

a local area network (LAN) or the Internet.



43 RAM 44 display unit 45 input unit 46 storage unit 47 communication unit
48 bus N network 39 CLAIMS 1. A power nmanagenent system conpri sing:
custoner termnals; and a power managenent apparatus connected to
the customer 5 termnals, wherein each of the custoner termnals includes a
weat her forecast acquisition unit that agguires a | ocal weather forecast
for a corresponding custoner termnal, and a power prediction unit that
predicts a fgrﬁb consg tion and an 10 anount of gomer that can _be reduced
for a prede hed p&Rtod°BREERT oRTPAE R GEREF For &Bal® GRRETATUSEPhe

power managgerBBtdanparat teel BpbydencaR maALeseabireRipeacesskhngadnkt that
i ntegrates the power consunptions and the anounts of power that can be

reduced t hastaredpiedpctedPibefofonREctespéet BvaeElstsnBCheRi ks to
Feduced for TAT BT URS Rstaner "L erAPRare 3. CTHETRBMS TranahenORt yetom
of Claiml, onheagi het heovided or distribu£ed.over a network such as
the Internet.
REFERENCE SIGNS LIST
[0101] 1 power management system
10 weather information providing apparatus
10 11 wide-area weather forecast unit
12 wide-area weather forecast information

accumulating unit

13 wide-area weather forecast information providing

unit
15 20 customer terminal
21 weather forecast information acquisition unit
22 power prediction unit
23 power prediction information notification unit
24 actual weather acquisition unit
20 25 actual power acquisition unit
26 actual information providing unit
30 power management apparatus
31 wide-area weather forecast information acgquisition
unit
25 32 customer information accumulating unit
33 individual customer weather forecast unit
34 weather forecast information notification unit
35 ©power prediction information acquisition unit
36 power predictive value adjustment unit
30 37 1integration processing unit

38 actual information accuisition unit
39 error calculation unit

41 CPU



20 power managenent apparatus further includes a w de-area weat her forecast
acqui'sition unit that acquires a w de-area weat her forecast, and a weat her
forecast unit that derives the |ocal weather forecast for the correspondi ng
custoner term nal based on the w de-area weat her forecast and an 25

exi sting position of the custonmer termingl in an area corresponding to the
w de- area weat her forecast, and the weat her forecast acquisition unit
acquires the |oc weat her forecast for the correspondi ng custoner term nal
that is derived gé t feMweat her forecast unit. 30 3. The power managenent
system of Cl aim 2z whggein the each of the custoner term nals further

i ncludes an actual weather acquisition unit that acquires an actual | ocal
40 weat her of thé4codiesparnditngtcustoner termnal, and t he power
managemnent apparggusi£ E%hgﬁi'ncludes an error calculation unit that

cal cul ates error infor ion~by using the actual weather acquired by the
each of 3 he 5 cugtonetotregsi naks and the weat her forecast corresponding to
the custoner terminal and a period in which the actual weather is acquired,
and t hedeafABRURGFREASE HALE adds a change range in accordance
with the error ipgorgakion to the weather 10forecast. 4. The power
managenent system of Claim 3, wherein, the weather forecast unit adds the
change range in Hccoetancs with the error information to the weat her
forecast when the 15 error information exceeds a predeterm ned threshol d.
5. The power nmanagenent systemof Claim 3 or 4, wherein when the change
range is added to the weat her forecast, the power prediction unit predicts
t he power consunption and 20 the anopunt of power that can be reduced by
usi ng the change _range. 6. The power managenent system of any one of
Clainms 3 to 5 wherein the power managenent apparatus further includes 25
an adjustnent unit that adjusts the power consunption and



t he amount of power that are predicted in the custonmer termnal in
accor'dance with the change range added to the weather forecast for the
custoner termnal. 30 7. The power nanagenent systemof Caim2, wherein the
wi de-area weat her forecast acquisition unit acquires the w de-area weat her
forecast froma third party that makes @owather forecast for a w de area
including an area in which 41 the custoner terninals exi st. 8. The power
managenent system of any one of d ai £U t he weat her forecast

i ncludes at | east one of elenents 5 | g tenperature, humdity, CO2

concentration, aAmpﬁaeglmgﬁég@ﬁenmnggsvgh0@¢@yrlygﬁéher an anmount of sol ar
radi ation, cloud cover, an anmpunt of precipitation, and an amount of
snowfal | . 10 9. AFB%V@@QHBEQE@h%ﬁ%Sne%%@d conprising: acquiring, by a

weat her forecast aﬁgyg§ égg g‘ %§ gp%gggkuge dﬁﬁ% {ggeggsih£05u§aggepf

cust omer ternlna? predi cti ower predictiron unit,
consuaniontanM1amlanDunereinpomer that can be reduced for 15 a
pr edet er mi ned perlod based on t he weat her foiecast i ntegrating,

by an integrati of?protesstRgCURF et heSHBR? th%%h%@?%n% 2eRCR%e amount s

of power thabreadsbeatgdusedi bhatnat ecRiedheg@U-E9rat hecLseSPESEhYE Ccust omer
termnals to calculate a total power consunption and a 20 total anount of

power that Eancpestctiiecdl forresponiinhecesictmperteepimabl sand a power

prediction unit that predicts a power consumption and an
10 amount of power that can be reduced for a predetermined
period based on the weather forecast, and
the power management apparatus includes an integration
processing unit that integrates the power consumptions and
the amounts of power that can be reduced that are predicted
15 for the respective customer terminals to calculate a total
power consumption and a total amocunt of power that can be

reduced for all of the customer terminals.

2. The power management system of Claim 1, wherein the

20 power management apparatus further includes a wide-area
weather forecast acquisition unit that acquires a wide-area
weather forecast, and a weather forecast unit that derives
the local weather forecast for the corresponding customer
terminel based on the wide—area weather forecast and an

25 existing position of the customer terminal in an area
corresponding to the wide-area weather forecast, and

the weather forecast acquisition unit acquires the

locai weather forecast for the corresponding customer
terminal that is derived by the weather forecast unit.

30
3. The power management system of Claim 2, wherein the
each of the customer terminals further includes an actual

weather acquisition unit that acguires an actual local
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weather of the corresponding customer terminal, and

the power management apparatus further includes an
error calculation unit that calculates error information by
using the actual weather acquired by the each of the
customer terminals and the weather forecast corresponding
to the customer terminal and a period in which the actual
weathef is acquired, and

the weather forecast unit adds a change range in
accordance with the error information to the weather

forecast.

4. The power management system of Claim 3, wherein, the
weather forecast unit adds the change range in accordance
with the error information to the weather forecast when the

error information exceeds a predetermined threshold.

5. The power management system of Claim 3 or 4, wherein
when the change range is added to the weather forecast, the
power prediction unit predicts the power consumption and

the amount of power that can be reduced by using the change

.range.

6. The power management system of any one of Claims 3 to
5, wherein the power management apparatus further includes
an adjustment unit that adjusts the power consumption and
the amount of power that are predicted in the customer

terminal in accordénce with the change range added to the

weather forecast for the customer terminal.

7. The power management system of Claim 2, wherein the
wide-area weather forecast acqguisition unit acquires the
wide~area weather forecast from a third party that makes a

weather forecast for a wide area including an area in which
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- the customer terminals exist.

8. The power management system of any one of Claims 1 to
7, the weather forecast includes at leas*t one of elements
including temperature, humidity, CO, concentration, a wind
direction, wind velocity, weather, an amount of solar
radiation, cloud cover, an amount of precipitation, and an

amount of snowfall.

9. A power management method comprising:

acquiring, by a weather forecast acquisition unit, a
local weather forecast for each of customer terminals;

predicting, by a power prediction unit, a power
consumption and an amount of power that can be reduced for
a predetermined period based on the weather forecast; and

integrating, by an integration processing unit, the
power consumptions and the amounts of power that can be
reduced that are predicted for the respective customer
terminals to calculate a total power consumption and a
total amount of power that can be reduced for all of the

customer terminals.



