111111111111111111111111111111111 *159159* 1 METHOD AND APPARATUS FOR POVER
CONTRCL FI ELD Enbodi nents described herein rel ate generally to a

power control apparatus and a power control method, 5b
acconpl i sh a power demand control. BACKGROUND T“ﬂ“ﬂﬁ@“ﬂwmm
devel opment of a power supply systemor a power ne er

data comuni cation systemcalled a smart grid, has been 1025ty ae%rﬁqf

attention. As a technique for achieving a smart grid, the techni que of
controlling power demand is particularly inportant. The power denand

- control technigugids &APoWesaE0Ntd ttort el duenefrdieduci ng the power
consunption on 15t he power demandi ng side, nmaking a response (al so known as

"demand response™) to a power-consunptippergduction request coming fromthe
power supplying side. In order to achieve the smart grid, the
techni que of contr othbagimhde: powesciermmnohese 0f vélad e | ggostance. t20The
power demand control technique is a technique that has been designed to
reduce the powssweonsunpto breoreitdmipovet demarl ngorsi el ratiprdcti ce,
demand control is perfornmed by using a power control apparatus that
perforns>a powestldetrshidicont Tl acdamd uidimg thevsst eferofnd control.
BACKGROUND
In recent years, the development of a power supply
system or a power network, either utiiizing a data
communication system called a smart grid, has been
10 attracting attention. As a technique for achieving a
smart grid, the technique of controlling power demand
is particularly important.
The power demand control technique is a power
control technique of reducing the power consumption on
15 the power demanding side, making a response (also known
as “demand response”) to a power-consumption reduction
request coming from the power supplying side.
In order to achieve the smart grid, the techrique
of controlling the power demand is of vital importance
20 The power demand control technique is a technique that
has been designed to reduce the power consumption on
the power demanding side. 1In practice, demand control
is performed by using a power control apparatus that
perfofms a power demand control, including the step of

25 allocating to a power demanding side a value by which

to save power.
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25al locating to a power denanding side a value by which to save power.
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FIG 1 is a block diagram expl aining the configuration of a power control
system according to an enbodinent;. 5FIG 2 is a block diagram expl ai ni ng
the configuration of the systemat a power demandi ng side, also according
to the enbodi nent; FIG 3 is a fdowhart explaining a power demand
control according to the enbodinment; 10FIG 4 is a flowhart explaining

anot her power demand control according to the enbodi nent;

FIG 5is a

fl owmchart explaining how grspeaddcr iemash nentTioperteNcand FIG 6 is a

di agram expl ai ning a nmet hod of 15presenting information,

according to the

enbodi ment. DETAI LED QESCRIPH GNdox geneyaln eaqooridiing ttheone enbodi nent, a

bower

configuration of a power control system according to an

embodiment;

5 FIG. 2 is a block diagram explaining the

configuration of the system at a power demanding side,

also according to the embodiment;

FIG. 3 is a flowchart explaining a power demand

control according to the embodiment;

10 FIG. 4 is a flowchart explaining another power

demand control according tc the embodiment;

FIG. 5 is a flowchart explaining how a specific

embodiment operates; and

FIG. 6 is a diagram explaining a method of

15 presenting information, according to the embodiment.

DETAILED DESCRIPTION

In general, according to one embodiment, a power

control apparatus comprises a receiving unit, an

environment-data acguiring unit, and a calcuiation

20 unit. The receiving unit receives, from a power

supplying side, a power-consumption reduction request

for reducing power consumption at a power demanding

side. The environmental data acquiring unit acqguires,

from the power demanding side, environmental data

25 representing environmental state of the power demanding

side. The calculating unit calculates a power-

reduction value based on the environmental data, in



control apparatus conprises a receiving unit, an environnent-data acquiring
unit, ‘and a cal cul ation 20unit. The receiving unit receives, froma power
suppl yi ng si de, a power-consunption reduction request for reducing power
consunption at a power denmandi ng side. The environnmental data acquiring
unit acquires, fromthe power demandi ng side, environnental data
25representing environnental state of +he3power demanding side. The
calculating unit cal cul ates a power-reduction value based on the
environnmental data, in response to the power-consunption reduction
request. The emqdinmntrovde bewdeseidrkathgol detr@ducowidrh reafierance to the
acconpanyi ng drawi ngs. [Configuration of the System] 5FIG 1 is a block

di agr am expl ai ni ng 1he amddigsrat ivan ofoea qroverigantirol dstyst emacdor di ng to
an enbodi ment. The power control system according to the enbodinent is

desi gned t o accomptdrsiy tfoor: hex amplceyozan ii0syrednavgiriak . The system has a
server (hereinafter called the "DR server") 10 configured to performa
power demand clohrilgwutattilme pdwahedémsiditng si de. The DR server 10 is a
conput er that achieves a power control to save the power at the power

denmandi iy si de, 150 fraklesl s ekt ré&spdrie HR)21 o thet Hover -

configuration of a power control system according to an
embodiment.
The power control system according to the

embodiment 1s designed to accomplish, for example, a

10 smart grid. The system has a server (hereinaiter
called the “DR server”) 10 confiqured to perform a
power demand control at the power demanding side. The

DR server 10 is a computer that achieves a power
control to save the power at the power demanding side,
15 or makes a demand response (DR) to the power-
consumption reduction request coming from the power
supplying side.
The power supplying side comprises two major
components, 1i.e., a central power supply station 20 and
20 a power supply system 21. The power supply system 21
is composed of power supplying systems cénnected to a
nuclear power station 22 and a thermal power station
23, both functioning as main power sources, and also to
a solar power apparatus (megasolar) 24 functioning as a
25 distributed power source. The central power supply
station 20 is a power supply system that performs an

integrated control on the power Supply-system 21,



consunption reduction request com ng fromthe power supplying side. The
power ‘supplying side conprises two najor conmponents, i.e., a central power
supply station 20 and 20a power supply system 21. The power supply system
21 is conposed of power supplying systens connected to a nucl ear power
station 22 and a thermal power station 23, both functioning as nmain power
sources, and also to a solar power apparatus-(nmegasolar) 24 functioning as
a 25distributed power source. The central power supply station 20 is a
power supply systemthat perforns an integrated control on the power supply

system 21, t heraly SuppbYivAgP@eNert ad hehp@urre dermndidisiddele . In
t he enbodi nent, the power denmandi ng sides are buildings 12A and 12B. The DR

server 10 exchangesirdatha wirdvdiheregntated gower Senptyisd adides 20-4 hrough a
5conmuni cati on network (e.g., the Internet) 11. Further, the DR server 10 -
exchanges dat &wiilidinigise 1@@ntamal 1At erfihel 20A ssendr €120B) pr-exHadeek s nlathe
bui I dings 12A and 12B, respectively, through the comunication. network 11.
10Each of the widrt rtdle spstterns ROE armdh#H20B terprarseX) & reonpit er and
various peripheral devices. The control system 120A is configured to
control 3t he pEREIMUEGHSHRPNT 6Y¢ G9P thel] 19 unmiti i 1 VeViesL ! -ai r

condi tioners, elevators and_OA apparatuses (including 15personal conputers

and printers) ,Fuaﬂtlhﬁrnsttéllel R ISPUWE Dl ITAGEER B i I“_éllrt"il'y_,tbcehe contr ol
U mat i on GRS ona KD, L a5 & Seh ot A S
(i ncluding peﬁ%&ﬁ%ﬂmﬁ%@@gt%%%m%Q%ively, through the communication
network 11.
10 Each of the control systems 120A and 120B
comprises a computer and various peripheral devices.
The control system 120A is configured to control the
power consumption in the illumination devices, air
conditioners, elevators and OA apparatuses (including
15 personal computers and printers), all installed in tne
building 12A. Similérly, ~he control system 120B is
configured to control the power coﬁsumption in the
illumination devices, alr conditioners, elevators and
OA apparatuses (including peréonal computers and
20 _printers), all installed in building 12B. Moreover,
the control systems 120B and 120B collect measured data
items output from the various sensors 121A and 121B
installed in buildings 12A and 123, respectively.
In response to the demands coming from the DR
25 server 10, the controcl systems.l2OB and 120B process
the measured data items Collected, and generate

environmental data that is required to control power



20printers), all installed in building 12B. Mreover, the control systens
120B and 120B col | ect neasured data itens output fromthe various sensors
121A and 121B installed in buildings 12A and -12B, respectively. In response
t-o the demands conming fromthe DR 25server 10, the control systens 120B and
120B process the nmeasured data itens coll ected, and generate environnental
data that is required to control power denmands as will be described later.
The control systens 120B and 120B transmits the environnental data to the
DR server 10 through the network 11. The sensors 121A and 121B i ncl ude
caneras for phehegaphisngistheepersensben tlae bui | dhegspnsensors for
counting the persons in the buildings, illumnoneters for neasuring the
| um nance of tdye ddnlsum2at izom deviec esantshersometeeesviiopnmeasati nig tiehe
tenperatures in the roonms, humdity sensors for neasuring the humdity in
the roons, 10armeniretlR scfrore méds whirpgaihd hai mefdwowki A 1t heTheéons, and
sensors for detecting the on- or off-state of the OA apparatuses. [Power
Denand Cont r olserEme pdwd? devand lBortycdludge sordingg tfort RECISERBEdI Nt Wi | |
be explained with reference to FIG 2 _

5 the persons in the buildings, sensors for counting the

persons in the buildings, illuminometers for measuring
fhe luminance of the illumination devices, thermometers
for measuring the temperatures in the rooms, humidity
sensors for measuring the humidity in the rooms,

16 anemometers for measuring the air flow in the rooms,
and sensors for detecting the on- or offfstate of the
OA appératuses.
[Power Demand Control]

The power demand control according to the

15 empodiment will be explained with reference to FIG. 2

—

to FIG. 5.
FIG. 2 is a block diagram explaining the
configuration of the system at a power demanding side.
Iﬁ this embodiment, the power demanding side is divided
20 into a plurality of areas. Four buildings 12A to 12D,
for convenience, are assumed to exit in district X.
The DR server 10 performs a power demand control

(demand response control) with respect to buildings 12A

to 12D. The basic operation the DR server 10 performs
25 will be explained with reference to the flowchart of
FIG. 3.

The DR server 1C starts the power demand control



to FIG 5. FIG 2 is a block diagram explaining the configuration of
t he system at a power demanding side. In this enbodiment, the power
demandi ng side is divided 20into a plurality of areas. Four bui | di ngs 12A
t-o 12D, for convenience, are assunmed to exit in district X The DR server
10 perforns a power demand control .(demand response control) with respect
to buildings 12A to 12D. The basic operaU;on-the DR server 10 perforns
25wi || be explained with reference to the flowhart of FIG 3. The DR
server 10 starts the power demand control 6 on receiving a demand

instruction issueddhy 4ihgy certdnaindpawert supplon Stsatieen K20 tard ddransit tt ed
t hrough the network 11 (Step S1). The demand instruction is a

power - consunptg e f eduygilionvLquest or equestiatgriifatd ke rapeert eonsunpt i on
in district X should be reduced by, for exanple, 1000 kW I n response
to the demand naxststictlon(Stidye DR .serMrer debaper fiorsie vatpoweri demand
control, distributing four target power-reduction values to the four
10bui | di ngs 12Aver-12Dduirgtt iexi traduadiistr istquX sty espratstielgy thiat ormder to
reduce the power consunption by 1000 kW That is, the DR server 10 first
acqui r e envi reRHEEht N YARRE rEpries ehits g Thel exhdtlshientraldussititions of
buil dings 12A to 12D (Step SZO %Pre

kW.

for example, 10

In response to the demand instruction, the DR
server 10 performs a power demand control, distribﬁting
four target power-reduction values tQ_the four

10 buildings 12A to 12D that exit in district X,
respectively, in order to reduce the power consumption
by 1000 kW. That is, the DR server 10 first acquires
environmental data representing the environmental
conditions of buildings 12A to 12D (Step S2). More

15 precisely, the environmental data is composed of four
data items generated by the control systems 120 and
representing the numbers of persons in buildings 12A to
12D, respectively, and each building. The
environmental data items have been generated by the

20 control systems 120A to 120D installed in buildings 12A
to 12D, respectively.

The DR server 10 acquires the environmental data
items from the control systems 12OA to 120D. From the
environmental data items thus acquired, the DR server

25 10 determines four target power-reduction values for
buildings 12A to 12D (Step S3). The DR server 10

determines the target power-reduction value Zor each



15precisely, the environnental data is conposed of four data itens
generated by the control systens 120 and representing the nunbers of
persons in buildings 12A to 12D, respectively, and each building. The
environnmental data itens have been generated by the 20control systems 120A
to 120D installed in buildings 12A to 12D, respectively. The DR
server 10 acquires the environnental datayitens fromthe control systens
120A to 120D. Fromthe environnmental data itens thus acquired, the DR
server 2510 determ nes four target power-reduction values for buildings 12A

to 12D (Step %31)1ldﬂ?v§ PRoger ver LQdefier Mupes nuhectalgets Lamsls rgduction
val ue for each building from for exarrpl e, the nunber of persons in action

in the buildi ngtiMirenspeei biugallivg.t hetdR sekverritQal) ogatedr to the
fl oors and the zones on each floor, the target power-reductl on val ues

5det er mi ned f rsamnche INuatiépbcaft eper sens hen fdach sf lager tore zone sofort he

buil ding and with the power consunption characteristics of each floor or
zone (Step S4)eadchn feéxanpl ¢hef tpowert eonsummtddow tclar actlerdsstic is the power
consunmed in the conputer room which cannot be 10estimated from the nunber
of persons worddtfgriimedhed regomhe numbethatf josrsomsr @geiaddiy & cbemend
instruction issued fromthe central power supply station 20 and instructing
that the powerZEnSunpticoRVin ddinst Bingt Wk tIsShuP@YSe ICeduiddP HPr1000 kW
the DR server 10 distributes tq buildings 12A to 12D the target :
powver - r educt i SAFAUES 154ded O Fﬁ&heﬁvﬁanﬁénFéVfﬁdﬁﬁf¥iéﬁ@ (eAg., nunbers
of persons) about qug% as 12A to 12% t hat t.he DR seryver 10 may be

installed in o Let consumption éharacterls ic is tn
poWer consumed in the computer room, which cannot be
10 estimated from the number of persons working in the
room.

That is, on receiving a demand instruction issued
from the central power supply station 20 and
instructing that the power consumption in district X

15 should be reduced by 1000 kW, the DR server 10
distributes to buildings 12A to 12D the target power-
reduction values based on the-environmental data items
(e.g., numbers oi persons) about buildings 12A fto 12D.

-Note that the DR server 10 may be installed in one

20 building, or in one area. In the former case, the DR
server 10 manages the power consumption in the building
only. In the latter case, it manages the power
consumption in many buildings as shown in FIG. 2.
Moreover, the DR server 10 may be installed in one

25 power supolying system. In this case, the DR server 10
performs an integrated power-consumption control over

many areas, not power consumption controls in the



20bui l ding, or in one area. In the fornmer case, the DR server 10 manages

t he power consunption in the building only. In the latter case, it manages
t he power consunption in many buil dings as shown in FIG 2. Moreover, the
DR server 10 may be installed in one 25power supplying system In this
case, the DR server 10 perfornms an integrated power-consunption control
over many areas, not power consunption cantrols in the respective areas.
Further, the DR server 10 may performdistribute target power-reduction
val ues to the buildings in accordance with the power consunption

characteristi ge@bectokecexarplse, TugempRY,erhe00m skiewrt he BRyserver 10
perfornms the power demand control wll be explained with reference to the

flowchart of He@fodm distrifsitdeserrigeed paheve rddue tDRnsefaders1@ qerfeor ns a
power demand control in response to a demand 10i nstruction, in accordance
wi t h envi r onmentidld idatsa inhatc coeplaesentys. tihhe hreumoere rofcopengeris dm a
bui I di ng. Assume that the DR server 10 perfornms the power demand control on
bui | di ng 12A. chsirsiedwr iistt i€l G ,2,fdyuielzdimpg €12A v filtear soRmand B, each
consisting of two zones. Moire 15precisely, floor A consists of zones Al and
A2, and 5l oor B corisinstthef Dforfes VBT drid B I oM G RatHerdiagbts A and B
or zones Al, A2, Bl .and B2 are regarded as _areas at Epe power demandi ng
side. As showFarElGY Ll Pfe SEFHTIAC St EMIEIGA G5 &vi def i n bui | di ng
12A col l ects asur ed dat
flowchart of FIG. 4.
As described above, the DR server 10 performs a
power demand control in response to a demand
10 instruction, in accordance with environmental aata that
represents the number of persons in a building. Assume
that the DR server 10 performs the power demand control
on building 12A. As shown in FIG. 2, building 12A has
fiocors A and B, each consisting of two zones. More
15 precisely, floor A consists of zones Al and A2, and
fioor B consist of zones B and BZ2. That is, either
floors A and B or zones Al, A2, Bl and B2 are regarded
as areas at the power demanding side.
As shown in FIG. 1, the control system 120A
20 provided in building 12A collects measured data
generated by the cameras and man-counting sensors used
as sensors 121A and representing the numbers of persons
on or in the respective floors or zones. The control
system 120A transmits the measured data (i.e.,
25 number-of-person data) to the DR server 10. The DR

server 10 can thus acquire the number-of-person data as

environmental data (Step S11).



generated by the canmeras and nman-counting sensors used as sensors 121A and
representing the nunbers of persons on or in the respective floors or
zones. The control system 120A transmits the neasured data (i.e.,
25nunber - of - person data) to the DR server 10. The DR server 10 can thus
acqui re the nunber-of-person data as environnental data (Step S11). 9 ,
Ln order to count the persons in the building, the inages photographed by
t he caneras used as sensors 121A. The control system 120A perforns an inage
recogni zing nethod. In this process, the inages 5photographed by the
canmeras are processedoreRUNtdoNGdute pels @esrdohAdin aheomuadelinfd,oameor in
each zone. Further, another nmethod nmay be used to count persons, in which
t he man- count iirg geenpbins cgnsipalelde th vatt Hehe sertrraancesear agatsentso rishe bui | di ng
are used as sensors 10121A to count the persons in the building. In this
met hod, the magléounfliheg ceensors sivsstal |18 fatpatio raisevat omedeescal at ors and
stairs provide data, fromwhich the nunber of persons on each floor or in
each zone canriggoionfieringd mestiod. adsot héyl mettvse Sfay e U§eédSE5t o count
persons at high accuracy, which utilizes the nunber-of-person data held in
t he ent Py- exi Phrardgemerd Systtérm (RS Ifehages ISRy avd &4 td'<and
fromeach floor or each zone of the ngbgh?q% The DR server 10 thus

acqui res the REFEEFSoft! Z6per o d&ta abolt®edth 1 &6F-"or*edch zone, as
environmental data, fromthe neasyred data collected by the control system
120A providedEPﬁtﬁﬁﬁPdﬁﬁﬁtffﬁ‘Fﬁ%%ﬁﬁﬂ”Fﬁéﬁﬁ%ﬁﬁﬁﬁféﬁifﬁ%”ﬁe Wwork “Tr. The DR

server 10 vaqk{QﬁdI eeﬂéﬂkﬁﬁigdd%¥fﬁg‘é%ﬂé%fﬁ“%ﬁséﬁﬁﬁéJ'é%ﬂtﬁH
entrance or gate to the building are used as sensors

10. 121A.to count the persons in the building. In this
method, the man—counfing sensors installed at the
elevators, escalators and stairs provide data, from
whiéh the number of persons on each floor or in each
zone can be inferred. Still another methoa may be used

15 to count persons at high accuracy, which utilizes the
number-of-verson data held in the entry-exit management
system that manages the.eﬁtry and exit to and from each
floor or each zone of the building.

‘'The DR server 10 thus acquires the number-of-

20 person data about each floor or each zone, as
environmental data, from the measured data collected by
the.control system 120A provided in building 12A
through the communication nétwork 11. The DR server 10
acquires the number-of-person data about each floor or

25 each zone, as environmental data, also from the control
systems of the other buildings 12B to 12D.

The DR server 10 calculates the power consumption



25each zone, as environmental data, also fromthe control systens of the
ot her Buildings 12B to 12D. The DR server 10 cal cul ates the power
consunption - 10 - in the building and the power consunption on each fl oor
or in each zone, fromthe neasured data transmtted fromthe control system
120A (Step S12). On the basis of the power consunption thus cal cul ated, the
DR server 510 allocates no target power-neduetion values to any floor or
zone of a building, which consunmes very little power is extrenely snall or
to any building (e.g., vacant building) that consumes very little power.
Note that diffigrehle PAMEIT:GRNSWAPLHEN PEAlUeT oRisRingll o0 dnh@ a8 lFoens: or
zones, respectively, each power-consunption val ue being the sum of power
consuned by t ke iin widmticr,deioaes heaime 26andid icener s randr@A tappar at uses,
all installed on the floor or in the zone. Next, the DR server 10
cal cul at es t he roar géte Ispowerl- sgotet A2 Val (sesf Grl2he 1Cespéct ibee ifsl oors or
zones (Step S13). Assune that a target power-reduction value W(in kW is
al l ocated to tife tért ioceveguidodisngrr2An ThesDRademlgrt e ridco@ii 263 viche
nunber NA of persons excising on floor A of building 12A and the 20nunber
NB of pérsons & &ESiafg i® 10062 B Sth &6, - TR e thd UBR §6r v&Y 10
recogni zes the nunmber Nal of persons excising in zone Al of flagr A _the
number Na2 of P& ForE e%&fi%iorfgai R UZo1E TR SN GOTR U Fe YRiber T8I of
persons excising in zone Bl of floor lB, and the 25nunper sz of persons
exci sing in z&E B2 ot FiGerBY stall fiie R V110 The' & Iocat es
target power- rvea%uacr;[ 4 13 iun%s) tt% attheco]c I“l e a\‘f%dr yz anes lqef e "(Uelrd.l NQote

that different power-consumption values are set to the

10 floors or zones, respectively, each power-consumption

value being the sum of power consumed by the

illumiﬁation devices, alr conditioners and OA

apparatuses, all installed on the floor or in the zone.

Next, the DR server 10 calculates the target
15 power-reduction values for the respective floors or
zones (Stép S13). Assume that a target power-reduction
value W (in kW) is allocated to the entire building

12A. The DR server 10 recognizes the number NA of
persons excising on floor A of building 12A and the

20 number NB of persons excising on floor B thereof.
Further, the DR server 10 recognizes the number Nal of
persons excising in zone Al cf floor A, the number NaZz

of persons excising in zone A2 of floor A, the number

Nbl o

Fh

persons excising ir zone Bl of floor B, and the
25 number Nb2 of persons excising in zone B2 of floor B.
The DR server 10 then allocates target power-

reduction values to the floors and zones of building



12A, as will be specified below. That is, the target power-reduction val ue
WA for"floor Ais calculated by fornula of WA = Wx NA/ (NA + NB)
Simlarly, the target power-reduction value Wy for floor B is cal cul ated by
formula of Wy = Wx NB/ (NA + NB). The target power-reduction val ue
WAl allocated to zone Al is calculated by fornula of WA: = WA x Nal / (Nal
+ Na2). The target power-reduction valueiWA2-allocated to zone A2 is

cal cul ated 10by fornmula of WA2 = WA x Na2 / (Nal + Na2). The target
power - reducti on value WBI allocated to zone Bl is calculated by fornula of

VB1_ = W x Nabgz/, GNbkit1NB2) spEhertanget1pauwer Thaedueki onhvakueq¥g?
allocated to zone B2 is calculated by fornula of 15WB2 = WB x Nb2 / (Nbl +

Nb2). In thesedertaecteaeh vhenm may rbe Aubbicphi ed bylaupeesdr bbed wei ght
coefficient, so that the target power-reduction value cal cul ated my be

bal anced wi t h fithenaet wel Wharget xpower- rdduet Nen . vabueil2@Hew toecal cul ate a -
target power-reduction value by substituting the terns of each fornmula set
forth above witardeg expleai-meducAssune atthat Wghéotrafgebrpdwes- r educti on val ue
for building 12A is set to 100 kW the nunber NA of persons on floor Ato
100, thé nunberINB128sd por Songudn Plfodie B Ho*208. /AI(§4 as¥lre that the
nunber Nal of persons in zone Al of floor Ais set to 10, .the nunper Na2 of
persons in zone A2 Gf® fidGe A ey edugdil ong Vg uer Wa InGmier-aNGe 6 per sons
in zone Bl of floor Bis set to 30, and the number Nb2 of persons in zone
52 of floor B3i¥'Sét- t'o f?g.CL*Fﬁ‘ér‘?,d Phe “PEFUdRi RG target power - reduct i on

val ues wil| b%h&!tpﬁggggb&ﬂ.vh%Nal + Na2). The target power-

reduction value Wp, allocated to zone A2 is calculated

1C by formula of Wpp = Wp x Na2 / (Nal + Na2). The target
power-reduction value Wgzq alliocated to zone Bl 1is
calculated by formula of Wg1 = Wg x Nbl / (Nbl + Nb2).
The target power-reduction value Wpp allocated to zone
B2 is calculated by Zormula o=

15 Wpp = Wp x Nb2 / (Nbl + Nb2). 1In these formulae, each
term may be multiplied by a prescribed weight
coefficient, so that the target power-reduction value
calculated may be balanced with the actual target
power-reduction value.

20 How to calculate a target power-reduction value by
substituting the terms of each formula set forth above
will be explained. Assume that the target power-
reduction value for puilding 12A is set to 100 kW, the
number NA of persons on floor A to 100, the number NB

25 of persons on floor B to 200. Also assume that the

number Nal of persons in zone Al of floor A is set to

10, the number NaZ of persons in zone A2 oi floor A is



Sfloors and zones of the building 12. The target power-reduction
val ue WA allocated to floor Ais 100 kW x (1/3), or about 33 kW Simlarly,
the target power-reduction value Wy allocated to floor Bis 100 kWx (2/3),
or about 66 kW 10Further, the target power-reduction value WAl all ocated
to zone Al is 33 kWx (1/10), or about 3.3 kW The target power-reduction
value WA2 allocated to zone A2 is 33 KkWx2(94£10), or about 29.7 kW The
target power-reduction value Wji allocated to zone 51 15is 66 kWx (3/20),
or about 9.9 kW The target power- reduction value WJ2 all ocated to zone B2

is 66 KWx (1%20)0 0n,abadt n8hpdrkMb1 of peFRenbRiservar 30 eal cul ates the
target power-reduction values for the floors and zones of building 2012A in

district X, agiexpl ai nedsabove. 369r ahhe chkoansbandnpanes ebrthesother
buildings 12B to 12D, the DR server 10 can of course cal cul ate target

power - r educt i awnealBiesf FupbheB, ithecbDRtsenveér. 10heay cakclibatiewtihg t ar get
power -reduction values fromthe 25electric charges the power demandi ng side
has pai d, not dargmtt beweurbeducfiper sedugast &l lil. e, aédnvicrdoraentalthgat a. -
13 - After calculating the target power-reduction values, the DR
server B0 gendilarces powerzooent pél that &ufiddisgntiEoel | i ng the power

consunption co-reduce the
P The target power-reduction value Wp allocated to

floor A is 100 kW x (1/3), or about 33 kW. Similarly,
the target power-reduction value Wg allocated to floor
B is 100 kW x (2/3), or about 66 kW.
10 Further, the target power-reduction value Wp1
allocated to zone Al is 33 kW x {(1/10), or about
3.3 kW. The target power-reduction value Wpy allocated
to zone A2 1s 33 kW x (9/10), or about 29.7 kW. The
target power-reduction value Wgpq allocated to zone Bl
15 is 66 kW x (3/20), or about 9.9 kW. The target power-
reduction value Wgp allocated to zone B2 1is
66 kW x (17/20), or about 56.1 kW.
The DR server 10 calculates the target power-
reduction values for the floors and zones of building
20 12A in district X, as explained above. For the floors
and zones of the other buildings 12B to 12D, the DR
server 10 can of course calculate target power-
reduction values. Further, the DR server 10 may
calculate the target power-reduction values from the
25 electric charges the power demanding side has paid, not
from the number-of-person data, i.e., environmental

data.



same to these target values (Step SI4). The Dower 5control data is
operating control data for controlling the outputs of, for exanple, the air

conditioners and illum nation devices. The control data may instruct that a
speci fic nunber of 100Willum nation devices should be turned off or dinmer
control should be 10performed on these illum nation devices. Alternatively,

the control data may instruct that an-ait3conditioner that consunmes 500 W
per hour should be turned off or that the cooling tenperature should be

rai sed. 15In this enbodi nent, the DR server 10 perforns the power demand
control, thereby alxeeat idRgd diakgehgpPewer teduet ivaldes,da drhe floors and
zones, in accordance with the environnental data representing the
posi ti onal relkatluves,ofchkl oor scandrzanegecandattke nuwber sooft rpar sans 20- on
the floors or in the zones. The environmental data may represent not only

t he nunbers offopersons odi inke thkeoppgear ciomstgtzonese etdualesatche noti on
data or action data about these persons. The notion data or the action data
can be extractsedef tomttiese rages t25photsgr@peed Sby ) cangihas pesed as | mage
sensors. Mreover, the wireless tags the people hold are be used,,
extractiPng posictiter ldaed 2and, cereripraigl yontrolg datacdgitr iGeg e o9 on dat a
about the persons on a specific floor or in a specific zone. The

accel erati on $&FSOPSPURE PeoplfeTthGHATRLE usE§ Sdet ECNTCRE LORE Tfoti6h each
person makes aqr, .neasuri.n ghe.distan%% he or she 5noves. The DR server 10
obtains t he nﬁ@P iﬁgg&o gevices. e control data may 1nstruc

that a specific number of 100W-iliumination devices
should be turned oif or dimmer control should be

10 performed on these illumination devices.
Alternatively, the control data may instruct that an
alr conditioner that consumes 500 W per hour snould oe
turned off or that the cooling temperature should be

raised.

-1
(@)

Ir this embodiment, the DR server 10 performs the
power demand control, thereby allocating target power-
reduction values to the floors and zones, in accordance
with the environmental data representing the positional
relation of floors and zones and the numbers of persons
20 on the floors or in the zones. The environmental data

may represent not orly the numbers oif persons on tne
floors or in the zones, but also the motion data or
actzion data about these persons. The motion data 5r
the action data can be extracted from the images
25 photograpned by cameras used as image sensors.
Moreover, the wireless tags the people hold are be

used, extracting position data and, ultimately,



..action data in the formof weight coefficients for the fornulae specified
above,”'and cal cul ates the target power-reduction values for the respective
zones, floors and buil dings. 10Any buil ding has areas, such as a conputer
room in which the air conditioners cannot be turned off. The DR server 10
may therefore performthe power demand control, regarding such an area as .
non-controll ed area. The DR server 10-may4determ ne whether the power
15consunption in any area having illum nation devices should be reduced or
not, in accordance with the power being consuned in the area. This is

because the ikkuypiirahiorhdexbeesncanthe abduted nenpeksehk on accordance with
whet her people are in the area where 20they are installed. Any area where

the very inpogbant fGusttamBLES o@r €nSkt iy ifdy: nohehe Shbj actedc<trattibe power
control. [Specific Enbodi nent] FIG 5is a flowhart
expl ai ni ng howeasspecithiec p2berbodorent repersatidgs detleics iegbadtienentt lics: a
nmet hod of performng an effective power denmand control in a room in
accordance - e&&hwipkel sthe vofeni rg ofatshe winddw shadengsedesi w1t s oom and
t he target pomer-reduction val ue allocated to th% room
moves. The DR server 10 obtains the motion data.and
action data in the form of weight coefficients_for the
formulae specified above, and calculétes the target
power-reduction values for the respective zones, floors
and buildings.-
10 Any building has areas, such as a computer room,
in which the air conditionérs cannot be turned off.
The DR server 10 may therefore perform.the power'demand
control, regarding such an area as non-controlled area.
The DR server 10 may determine whether the power
15 consumption in any area having illumination devices
should be reduced or not, in accordance with the power
being consumed in the area. This is because the
illumination devices can be turned on or off in
accordance with whether people.are in the aréa where
20 they are installed. Any area where the very important
customers are sitting may not be subjected to the power
control.
[Specific Embodiment]
FIG. 5 is a flowchart explaining how a specific
25 embodiment operates.
This embodiment is a method of peﬁforming aﬁ

effectzive power demand control in a room, 1n accordance



The DR server 10 acquires the data representing Sthe openings of the w ndow
shades 'in, for exanpl e, zone Al on floor A of building 12A (Step S21). This
data is transmitted fromthe control system 120A. |If the w ndow shades are
of electrically-driven type, the devices controlling the shades output, to
the DR server 1010, the detection signals representing the openings of the
shades. |If the wi ndow shades are of the type-not electrically driven, the
control system 120A performs a recognition process on the imges '
phot ographed by the caneras installed in the room thereby inferring the
150peni ngs of wtihe whedeweshadesr Next wihhewDBnseevesediOicakeasl aves the

power consunption of the illum nation devices and air conditioners
installed i n zo8e tAk, tafrgthepbasirs reHutche oneaslinedadabaatednsm thed from
the control system 120A 20(Step S22) The DR server 10 then collects

envi ronment al rdatia about buil ding 12A (Step S23). This environnmental data
represents, for exanple, the tenperature and wi nd power neasured outside
bui | di ng 12A. Usi n§heh&Remeinvemmeit @icR8datsa thehelapR gepreserd 1per f or ns
sinul ati on, determ ning how the power consunption changes as _the w ndow
shades are opéhed caraisAgt ofstés 82$FOW Shf@es in, fRé &XATE6Rdi FPBRer s

consunme much power in sumrer when t e te ture in, the rooms is high

1f the mnndowAéhéﬁeslgPe St Wheddper a ﬁnd éFPlé? éncy of'-6alRai r°

condi tioner will increase. On the other hand,  3ho r or e, il 1 um nation
devi ces nust Eéapﬁpﬁég fggm the control system el A

window shades are of electrically-driven type, the
devices controliing the shades output, to the DR server

10 10, the detection signals representing the openings of
the snhades. If the window shades are of the type not
electrically driven, the control system 120A periorms a
recognition process on the images photographed by the
cameras installied in the room, thereby inferring the

15 openings of the window shades.

Next, the DR server 10 calculates the power
consumption of the illumination devices and air
conditioners installed in zone Al, on the basis of the
measured data transﬁitted from the control system 120A

20 (Step_S22).

The DR server 1C then colliects environmental data
about building 12A (Step S$23). This environmental data
represents, for example, the temperature and wind power
measured outside building 12A. Using the environmental

25 data, the DR server 10 performs simulation, determining
how the power consumption changes as the window shades

are opened and shut (Step S524).



mai ntain the illum nance. This is why the DR server 10 perforns sinulation,
cal culati ng wel | - bal anced power consunptions of the air conditioners and
illum nation devices. 10ln spring or fall, the outdoor tenperature is
neither too high nor too |low for people. Therefore, if the w ndow shades
are opened, airing the building or guiding radiant heat into the building,
thereby to reducing the output of the_air conditioners. In 15addition, the
rooms are well lighted with the external Tight, and nore illum nation
devices can be turned off than otherwise. In this case, too, the DR server

10 can calcul ate, t u t tion, well-bal anced power consunptions
of the air conditi6ﬂ%€sggﬁdggﬁi%?ﬁﬁﬁ%% i On devt cess! POVEr THAnSUR R DR
server 10 adj ugisytihet POYES - i I f t i

condi ti oners and&il I?ﬁem%%%rn devi clergdtltjrget n%ibeﬁsgh%gfnﬁbﬁﬂhcgﬁf \;%\n}%”h one
another, in aceoidancenamdd 4he allocated 40 the [esutt; 250f 1 hee simulation
conducted while the wi ndow shades remain shut (Step 8255.\1n ot her words,
the DR server ddr-h endercorddiesieordsy getl powesrdeduct i Mad uasWeldang, 17 -

bal anced, in consideration of the opening of the wi ndow shades at the

wi ndows of thehdudtadi nguorn ef fiecitrianel orpawer: desrands 1€ O3 Al riesy tdhereby
acconpl i shed in response to the demand instruction: 5ln the process of

adj usti ng t he aryetlrpoes -1 Fledictarore valliess ald odat echd ©R heemidr 10
conditioners and illum nation devices, priority may be assigned to the air
condi ti oners BeElsE S Heliwrajeto powerl-audducitriomeaddl e faorcdache aiar
conditioners can be nore easily 10adjusted than the value for the
illumnation d&VidE®§ypns of the air conditioners and illumination

devices.
10 In spring or fall, the outdoor temperature is
neither too high nor too low for people. Therefore, if

the window shades are ovened, airing the building or
guiding radiant heat into the building, thereby to
reducing the output of the air conditioners. 1In

15 addition, the rooms are well lighted with the external
light, and more illumination devices can be turned off
_than otherwise. In this case, too, the DR server 10
canlcalculate, through the simulation, well-~balanced
power consumptions of the air conditioners and

20 ‘illumination devices.

Then, the DR server 10 adjusts the target power-
reduction values for the air conditioners and
illumination devices to make them balanced with one
another, 1n accordance with the allocated to the resul:

25 of the simulation conducted while the window shades
remain shut (Step S25). 1In other words, the DR server

10 renders these target power-reduction values well



accordance mnth for exanple, the nunber of persons. If the priority is
aSS|gned to the illum nation devices, the target power-reduction value for
t hem must be adjusted in accordance with not only the nunmber of 15persons,
"but- al so the | ocations of persons, in order to achieve an effective power
demand control. Alternatively, the allocation of target power-reduction
val ues may be so adjusted to cut the powgr; cansunption peaks in, for
exanpl e, various tine brackets. 20Wth respect to the conmon-use, huge
equi pment provided in the building, such as elevators and escal ators, the

DR server 10 may pefdLOr ma Revergdemand, contnol 5&@&8,05 %@X& oew one

of the elevators in accordance with the nunmber of the persons t 25

bui I di ng or thsauaber: afhd he RRWEORS agtdial y dmy ng An éﬂ‘lﬁ‘eb&&x}ﬂl ng
Alternatively, the DR server 10 nay performa power denmand control to stop

any el evator-- powkd ddmaaid cahtstaap &t drerdd psdnp Wirdy there are few
people. In either case, the power consunption of the conmobn-use equi pnent
can be reduced:eskmreeec anpltinsh dehissidpawesrt detminch control, the DR 5server 10
needs priority data, too. Priority is assigned to, for exanple, the air
condi tidners, because tire raiqcsundid iahBrst van e noreeaspdwecont rol | ed

t han the |Ilun1nat|on devices in accordance with, for exanple, the nunberof
persons. |f tHEPHOAN yalsieroaddiqgredd & Hed |9 iummiaetd ignt et cend t he

devices nust be automatically controlled in accordance with not only
illumination devices, priority may be assigned to the

air conditioners because the target power-reduction
value for the air conditioners can be more easily

10 .adjusted than the value for the illumination devices in

- accordance with, for example, the number of persons.
If the priority is assigned to the illumination
devices, the target power-reduction value for them must
be adjusted in accordance with not only the number of

15 persons, but also the locations of persons, in order to
achieve an effective power demand control.
Alternatively, the allocation of target power-reduction
values may be so adjusted to cut the power consumption
peaks in, for example, various tiﬁe brackets.

20 With respect to the common-use, huge equipment
provided in the building, such as elevators and
escalators, the DR server 10 may perform a power demand
control to stop, for example, one of the elevators in
accordance with the number of the persons in the

25 building or the number of the persons actually moving
in the building. Alternatively, the DR server 10 may

perform a power demand control to stop any elevator



the nunber of persons, but also the |ocations of persons. A
power - consuipt i on reduction request cuts the 15power consunption peaks in,
for exanple, various tine brackets. The power demand rmay be predicted on
t-he basis of the power consunption trend described in history data.

[ Modi fied Enbodi nent] 20FIG 6 is a diagram explaining a nodification of

t he enbodi nent, or a nethod of giving-thegnfornmation indicating the
control perforned by the DR server 10. As shown in FIG 6, the DR
server 10 presents the information representing the demand instruction

(i.e., 25 powalzConsumtdpnd educt i o, Feauestni diecaived and ¢he actual
state of the power demand control, on displays 60 installed in the floors

or zones of agudgdiding @ DR her 1hse ! henscs@an Ao d@itidlocapon to the
floors or zones. To display this information, the DR server 10 may use an.

i mage di stri butdmgrsysiceracpalgretht’ digh tisd sdgnage”). The DR server 10 has a
nodul e that gives the Sinformation to, for exanple, the power manager
stationed in each b laiamypl st hehforpoedr addEB pagentoro an Ehechik oni ¢
mail. Alternatively, the DR server 10 may be configured to el ectronic data,
as a power derfgd’contd glegdspartiopelry oditioal I1yod.0 thel pover imanagenent
10termnal installed in each building. :
ass;gned to, for example, the air conditioners, because
the air conditicners can be more easily controlled than
the illumination devices in accordance'with, for
example, thecnumber of persons. If the priority is
10 assigned to the illﬁmination devices, the devices must
.be automatically controlled in accordance with not only
the number of persons, but also the iocations of
persons.
A power-consumption reduction request cuts the
15 power consumption peaks in, for example, various time
brackets. The power demand may be predicted on the
basis of the power consumption trend described in
history data.
[Modified Embodiment]
20 7 FIG. 6 1is a diagfam explaining a modification of
the embodiment, or a method of giving the information
indicating the control performed by the DR server 10.
As shown in FIG. 6, the DR server 10 presents the
information representing the demand instruction (i.e.,
25 power-consumption reduction request) received and the

actual state of the power demand control, on displays

60 installed Zn the floors or zones of a building or on



Moreover, the DR server 10 may have a database accumul ating the trend data
géneraﬁed in the past, may acquire the trend data fromthe database by
using date-tinme data and neteorol ogi cal data as retrieval 15keys, and nmay
use the trend data as index of the power-consunption reduction request. In
nost office buildings, the power consunption per man is nmuch greater on a
hol i day than on any working day. Hence, ity is inportant to encourage the
20per sons working on a holiday to reduce the power consunption. Therefore,
the DR server 10 may cal cul ate the power consunmed per nan, by dividing the

power - consumed. By Jhe.di l4um nating daviess, heing ysed, by the number of

t hese persons and then may di spl'ay the power 25consured per Grarf B T he

di spl ays 60. Ald eringhiamelohid he DR SEIME! ]t?h%e -ofs.aéd@)féfg?@ tértsg e@gﬁw\er

consuned per man if all persons working o ed - 20

- in, for exanmpliage CONSEFANCE . stahd dd1 tdhe "didpmnatd;e 2vices and
air conditioners installed in the(%gﬁﬁerence roonlayéyused, gﬂﬁgﬁﬁy di spl ay
t he power consunptiTdre SER csd cwdat 80.haSt id Imadd e natdwvel e d he DR S5server 10

may performa power denand control, in which some of the illunnation
devi ces ar e t umfedreftfiornt heo,cotli rgxargriper aths e dvse i aissederand sone of the
printers are turned off, and may then display these events on the displays
60. stationed in each building, in the form of a WEB page
or an.electronic mail. Alternatively, the DR server 10
may be configured to electronic data, as a power demand
control report, periodically to the power management
10 terminal installed in each building.

Moreover, the DR server 10 may have a database
accuﬁulating the trend data generated in the past, may
acquire the trend data from the database by using
date-time data and meteorological data as retrieval

15 keys, and may use the trend data as index of the
power-consumption reduction request.

In most office buildings, the power consumption

per man is much greater on a holiday than on any

working day. Hence, it is important to encourage the
20 persons working on a holiday to reduce the power
consumption. Therefore, the DR server 10 may calculate

the power consumed per man, by dividing the power
consumed by the illuminating devices being used, by the
number of these persons and then may display the power
25 consumed per maﬁ on the displéys 60. Alternatively,
the DR server 10 may calculate.the power consumed per

man if all persons working on the holiday are assemb

ft

ed



hod of visuall resenting the information, if perfornmed, can
é?:ggflcgfy encour age thg Beople concerned to reduce the power consunption
positively. Wiile certain enbodi mrents have been descri bed, 15these
enbodi.ment s have been presented by way of exanple only, and are not
intended to linit the scope of. the inventions. Indeed, the novel _
enbodi ment s described herein may be embodied in a variety of other forns;
furthernore, various onissions, substitutions and 20changes in the form of
t he enbodi nents descri bed herein may be made wi thout departing fromthe

h o] acco nyi ng clainms and their equivalents are
?g;;hgegftg go%gyegékhggg?%ggbr gpf?%%?g%n§08§ watifldifafewithin the

21 WHAT | S CLAIMED IS: 1. A power
iggffo?ngp;g:;%E%g%gﬁ%ﬁ?g?hgxg?é&pngndr%%ﬁl9?%@ Eh??eE%n%“@E%eHe@ol@ecelve

froma power suppl ybAgestdee FoBvErs CONSYMPLL QN L gdyctipn Srequest for
reduci ng power consunption at a |
consumption so calculated. Still alternatively, the DR
5 server 10 may perform a power demand control, in which
some of the illumination devices are turned off, the
cooling temperature is raised, and some of the printers
are turned off, and may then display these events on
the displays 6Of

10 | This method of visually presenting thé
information, if performed, can effectively encourage
the people concerned to reduce the power consumption
positively.

While certain embodiments have been described,

15 these embodiments have been presented by way of example
only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described
herein may be embodied in a variet& of other forms;
furtnermore, &arious omissions, substitutions and

20 changes in the form of the embodiments descriped herein
may be méde without departing from the spirit of the
inventions. The accompanying claims and their
equivalents are intended to cover such forms or
modifications.as would fall within the scope and spirit

25 of the inventions.



demandi ng si de; an environnental data acquiring unit configured to
aéquirb, fromthe power denmandi ng side, environnental data representing
envi ronnental state of the power 10demandi ng side; and a calculating
unit configured to calculate a power-reduction val ue based on the _
environnmental data, in response to .the bower-consunption reduction request.
2. The power control apparatus of C aiim b; 15wherein the environnental data
acquiring unit is configured to acquire environnental data containing
nunber - of - person data representing the nunber of persons in each area of

t he power-demandi ng side. 3. Theypowerscenif@tpapparatus of Claimli,
20wherein the calculating unit is configured to calculate the target

powver -reduction value fxomidie @ FONnBtal, dad a-ahorts eagh area of the
power - demandi ng side, in response to the power-consunption reduction

request. 4. The powerreontvolg appar atdst Dju @i M 2re 25{ v | herogoapri sing a
power controller configured to control the power consunption and to reduce
t he power consumpti csudyyl ey tsairdqget gpavere r-eshredungt Mad ueductZdbn
5 request for reducing power consumption at a power
demanding side;
an environmental data acquiring unit configured to
acquire, from the power demanding side, environmental
- data representing environmental state of the power
10 demaﬁding side; and
a calculating unit configured to calculate a
power-reduction value based on the environmental data,
in response to the power-consumption reduction request.
2. The power control apparatus of Claim 1,

15 ‘wherein the environmental data acguiring unit is
configured to acquire environméntal data containing
number-of-person data representing the number of
persons in each area of the power-demanding side.

3. The power control apparatus of Claim 1,

20 wherein the calculating unit is configured to calculate
the target power-reduction value from the environmental
data about each area of the power-demanding side, in
response to the power-consumption reduction request.

4. The power control apparatus of Claim 2,

25 further comprising a power controller configured to

control the power consumption and to reduce the power

consumption by the targei power-reduction value



allocated to each area of the power-demanding side, based on the
pbmef-?eduction val-ue calculated by the calculating unit. 5. The power
control apparatus of Caim4, Swherein the power controller is configured
to invalidate power consunption control performed in accordance wth the
target power-reduction value, in any area of the pomer-denandlng_5|de,
other than the areas in which power consumptionshould be reduced: 106. The
bomer control apparatus of Claim4, furt conprising an information
presenting unit configured to display, on a display provide at the

ower - demandi n j i,nf ormation representing thg target power-reduction
5alues aIIocat%%§#?%%$?h%pﬁ%ﬁ%@-aﬁ%%dﬁgl9@%QP%W%% {¥epdingspedei ve areas

- di i B 0.t he power-red ct'ongvalqes attained
'n the T espect!ve o onern Ho R AL h T RESS o gbc. bones -Fbddeti on

i sing: 20a data
val ues al | ocatgg; theset Uni power control system conprising:
conmuni cati on unituconfﬁaufgh to performdata communication with the

. . . ) . ST q
ower - suppl ying 'si de. t hatc SUAPLL €3, POVET L9t he. povier - demmnding si de; an
g power Egn¥rogler confid%red to ﬁ%rfornlag%omerhdenang tohtrol at the

power - demandi nghsrteley 2bwherei n ddre ROVBL - cpgtg&{hegu]:c@(grp&i)ses: _ a
receiving unit configured to receive a power - consunption reducti on request
fromthe invalidate power consumption control performed in

accordance with the target power-reduction value, in

any area of the power-demanding side, other than the

areas in which power -consumption should be reduced.

10 6. The power control apparatus of Claim 4,
further comprising an information presenting unit
configured to display, on a display provide at the
power-demanding side, information representing the
target power-reduction values allocated from the power-

15 supplying side to the respective areas of the power-—
demand;ng side and also the power-reduction values
attained in the respective areas in accordance with the
target power-reduction values alloéated thereto.

7. A power control system comprising:

20 & data communication unit configured to perform
data communication with the power-supplying side that
supplies power to the power-demanding side; and

a power controlier configured to perform a power
demand control at the power-demanding side,

25 wherein the power controller comprises:

a receiving unit configured to receive a

power-consumption reduction request from the



- 23, - power-supplying side via the data communication unit; an
envi ronmental data acquiring unit configured to acquire, fromthe power
dermandi ng si de, .environnental data representing environnental states of
rrespective areas of the power demandi ng side; a calculating unit
configured to calcul ate target power-reduction values to reduce the power
gonsunption in the respective areas of_thg pawer-denmandi ng side, based on
t he environnental data about the respective areas; and a power
consunption controller configured to control the power consunption in the
respective ar _ -de | ng, side,. based on. the target.
pomgr-reductigﬂﬁvg{J%gg%gﬁﬁﬁ{5?5%9851%h%§%d$%5$a€?é%f?ﬁﬁ?Flon &hltB. The
power contr ol Syste£%05n&1§éﬁnght¥@eﬂ§t9 %§§u§9¥n%0@ﬁFpt@$n9§%& genLgins
nunber - of - person data representing the nu r o ersons i n each area of
the power - demediehingr i d&sioranchd heo@awi Gopment a) daga acom ring unit is
configured to acquire the nunber-of person data;, by using sensor units
installed in tdeca espectdare at@asn of réhee PONET s OerBNd NG Si ket i ve 9.
The power control systemof Caim8, wherein each of the sensor units

i ncl udes an i rage2 ¥ ecogriigipgvamidercond igyreddé o det ect the nunber of the
persons in each area, by processing an i nmage phot ographed by a canera.

10. The power contr%lc%géwkﬁﬁkﬁg(@%ﬂhﬁ@@nﬁh@meéﬁ te @dlculdres Poseget
controller is configured to generate data for use in performng a power
control on objREMS praovdded vahds arearedased ion tdeett arggetumption

power -reduction values allocated to the respective areas of the power-

5demandi ng si dg® 1€ reSPECUIYG PRt LonthdlPyyat eemddng it wherei n

the power controller is.confiqured to oerforma power control on
i 11 uni nation d&ATESL d %I 9y S35t A v RSTRATE €Bht rol and
to adj yst the target g&@omer-reduction values for the illum nation devices

and air conditioners 1n accordance with the environnental states of the

respective areas, inclyding fhe auher ofLhe) Per soNs:; JIerature and in

each area and illum nance of each area.

control the power consumption in the.fespective areas
of the power-demanding side, based on the target power-—
reduction values calculated by the calculating unit.
15 8. The power control system of Claim 7, wherein
:the environmental data contains number-of-person data
representing the number of persons in each area of the
power-demanding side; and the environmental da<-a
acquiring unit is configured to acquire the number-of-
20 person data, by using sensor units installed in the
respective areas of the power-demanding side.

9. The power control system of Claim 8, wherein
each of the sensor units includes an image recognizing
unit configured to detect the number of the persons in

25 each area, by processing an image photographed by a
camera.

10. The power control system of Claim 7, wherein



1512, A nmethod for performng a power control in a power control apparatus
designed to performa power demand control at a power demanding side, the

met hod conpri sing: ' receiving, froma power supplying side, a
power - 20consunpti on reducti on request for reduci ng power consunption at a
power demandi ng side; acquiring, fromthe power demandi ng side,

environmental data representing envirannmental_ state of the power demanding
side; and 25cal cul ati ng a power-reduction val ue based on the environnmental
data, in response to the power-consunption reduction request.

the power controller is configured to generate data for

use in performing a power control on objects provided

in each area, based on the target power-reduction

values allocated to the respective areas of the power-
5 demanding side.

.ll. The power control system oZ Ciaim 10, wherein
the power controller is configured to perform a power
control on illumination devices and air conditioners
for the power demand control and to adjust the target

10 power-reduction values for the illumination devices and
alr conditioners in accordance with the environmenta
states of the respective areas, including the number of
the persons, temperature and in each area and
illuminance of each area.

15 12. A method for pertorming a power control in a
power control apparatus designed to perform a power
demand control at a power demanding side, the method
comprising:

'receiving, from a power supplying side, a power-

20 consumption reduction request for reducing power
consumption at a power demanding side;

acquiring, from the power demanding side,
environmental data representing environmental state of
the power demanding side; and

25 caiculating a power-reduction value based on the
environmental data, in response to the

power—-consumption reduction request.



