WD 2011/ 033352PCT/ 1B2010/ 002144 POAER DI STRI BUTI ON SYSTEM Fi el d of the

I nvention 5The present invention relates to a power distribution system
Backgr ounstoebitvdzsssknventi on 10Al ternative current (AC) pappBianc@ssssuch as
an air conditioner, a refrigerator and a washing machine are supplied with
el ectric power froma comercial power source , (AC power source). A direct
current (DC) appliance such as a personal conputer, a liquid crystal
television, a 15 telephone or a facsimle is driven by a DC power source.
There are proposed techni ques for enploying both an AC power distribution
system for supplying AC el ect rpgP@Wef skt %65 poweredi st ri buti on system
for supplying DC electric power in a house or store. (see, e.g., Japanese
Pat ent Application 20Publication No. 2009-178025 )

Field of the Invention

5 The present invention relates to a power distribution

system.

Background of the Invention

10 Alternative current (AC) appliances such as an air
conditioner, a refrigerator and a washing machine are
supplied with electric power from a commercial power source
(AC power source). A direct current (DC) appliance such as
a personal computer, a liquid «crystal television, a

15 telephone or a facsimile 1is driven by a DC power source.
There are proposed techniques for employing both an AC power
distribution system for supplying AC electric power and a DC
power distribution system for supplying DC electric power in =
a house or store. (see, e.g., Japanese Patent Application

20 Publication No. 2009-178025 )

In a power distribution system in a house, generally,
a commercial power source, a solar battery, a secondary cell
charged with surplus electric power or the like is used to
supply electric power to the appliances. Further, the

25 system changes the power sources for supplying the electric

powers to the appliances based on amounts of the electric
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In a power distribution systemin a house, generally, a commercial power
source, a solar battery, a secondary cell charged with surplus electric
power or wbeolidesssis used to supply electric power to tlpeTapphi/enses.
Further, the 25system changes the power sources for supplying the electric
powers to the appliances based on amounts of the electric -1- CONFI RVATI ON
COPY WD 2011/033352PCT/ 1B2010/ 002144 power supply and denmand. For exanpl e,
if the charged electric power fromthe secondary cell and/or the electric
power generated fromthe solar battery are/is sufficient, the charged

el ectric power fromthe squggaQy

z ,
fromthe solg?wﬁﬁtt%?@p}% supplléﬁ&ﬁgihgg %ﬁfy ?%%@%% %;hggs }E?egﬁggbﬁg AC

appliances by USEAQGCARALErE An f OheCRBKBLLLRY Xe10l exhd)6r PONRT d1¥ce AC
el ectric power. Further, if the charged electiic power fromthe secondary

cell or the ghgetriferfiowiicgenesat athd rop1she pk@ tsalyarabarier yufficient,
insufficient, the comrercial power source can be jointly used to supply

el ectric powehet @ AC@PP| ¢ Becesi@sporklkr axdno DG applcicadeey bye ki ng &he
converter for converting AC electric power into DC el ectric power. As
descri beéd abelectthe power semeredead fomplthesselatt prEtpoverd st ¢urmd ied
appl i ances are changed based on the el ectric power supply amounts fromthe
power sour cetcandtt hel@l BEt pPRlpenErSdBHENaLERDERt Ay 2PRE 1aPNSSakded!s1ng
However, no system has configuration for nobifying g user of chan e ofAC
pover sour ce@lsutRVEREETt hEClseFORERTEARPI y Dher E&FGETLE, Power into

electric power. Further, if the charged electric power from
the secondary cell oﬁ the electric power generated from the
10 solar battery is insufficient, the commercial power source
can be Jjointly wused to supply electric power to AC
appliances as well as to DC appliances by using a converter
for converting AC electric power into DC electric power.
As described above, the power sources to supply
15 electric power to the appliances are changed based on the
electric power supply amounts from the power sources and the
electric power demand amount by the appliances. However, no
system has configuration for notifying a user of change of

power sources such that the user can easily perceive it.

20
Summary of the Invention
In view of the above, the present invention provides a
power distribution system capable of notifying a user of
25 change of power sources such that the wuser can easily

perceive it.



20 Summary of the Invention In view of the above, the present

i nvention provides a power distribution system capable of notifying a user
of 25chany© 20f1/43838@r sources such that the user can easPCy/Ipi@/e2vet it. WO
2011/ 033352PCT/ 1B2010/ 002144 In accordance with an aspect of the
present invention, there is provided a power distribution systemincluding
power sources; an outlet which is supplied with electric power fromthe
power sources and displays information on 5 which power source is currently
supplying the electric power; and a controller which changes the power

sources for suppl VinGdhereded i Lt PONEr abPethecuthet paidee@ntirelen ttike,
di splay on the outlet. The power sources include a conmercial power source,
a distribut edhpewverisoy e iaduwt aasepondar ydildeel butchan gedy diyert he nedmteEmg al
power source and/or the distributed power source, and the outlet includes a
di spl ay unitpbeerdisplmydary the outf etmatwvhdoghoni shisgppddwsr wotiRcelisstric
currently supplying the electric power. Further, the controller includes a
power di stribovesn E®®ohhPolPAURE FOHTERENATY CAEPgEWS: Lodlrematier on

Suppl Y BrounYBLER (HR" BOWSTOREER Cow® arth I PUvdt  COREGY Hifburit on < %6 de Co
the outlet, and.a.dishl oy OISl 8 SHANLORDoHELER 26.9ELNGor
supplying the electric power to the outlet and controls the
display on the outlet.The power sources include a commercial
power source, a distributed power source and a secondary
10 cell charged by the commercial power source and/or the
distributed power source, and the outlet includes a
display unit for displaying the information on which power
source is currently supplying the electric power.
| Further, the controller includes a power distribution
15 control unit for changing the power sources for supplying
the electric power to the outlet based on at least one of
power supply amounts of the power sources and a power demand
amount on a side of the outlet, and a display control unit
for changing the display of the display unit of the outlet
20 correspondingly to- the power sources currently used to
supply the electric power to the outlet.

With this configuration, it 1is possible to easily
notify the user of the change of the power sources, and to
motivate the user to save electric power and reduce the

25 electricity rate.

In the power distribution system, the power



20correspondingly to the power sources currently used to supply the
electric power to the outlet. Wth this configuration, it is possible to
easi |y novpfg1fa3g3seser of the change of the power sour c@€T/IB2A0/DaR144
notivate the user to save electric power and reduce the 25electricity rate.
I nt hepower di stri butionsystemthepower WD 2011/ 033352PCT/ 1B2010/ 002144
distribution control unit may performa power distribution control nbde
usi ng a power source including the cormmercial power source or a power

di stribution control node using a power source other than the commerci al

power sourceg;apdibheisndicsRitan1can 1ol ndpi betFangesa t pewdirspliay rabutthen
display unit of the outlet corresponding to one of the power distribution

control nodesontrol moRBe tudingoaf pgueat isaurdehei rpolveding sthiebutomoe redrtlr ol
can be appropriately perfornmed by changi ng nodes depending 10 on whet her or
not a comrer poaEr peweIrceowrceai awsed Asshr poweiosogoadrodndiede HEspPay
control can be appropriately performed corresponding to the node of the
power distriEQW?énS@éﬁﬂﬁoPtﬁﬁFtFhPﬂeFé?aEPVWeFﬁéaéi§PW@BU§€@r6@wePn§oGP@e

inCIude% a display control unit changes the display of the display unit
of the outlet corresponding to one of the power distribution
control modes.
By this configuration, the power distribution control
can be appropriately performed by changing modes depending
10 on whether or not a commercial power source is used as a
power source, and the display control can be appropriately'
performed corresponding to the mode of the power
distribution control unit.
Preferably, the distributed power source includes a
15 solar battery, the power distribution control unit performs
a power distribution control mode using only the solar
battery, a power distribution control mode using the solar
battery and the secondary cell or a power distribution
control mode using a power source including the commercial
20 power source, and the display control unit changes the
display of the display unit of the outlet corresponding to
one of the‘power distribution control modes.
Accordingly, since the display control is performed
based on the uses of the solar battery, the secondary cell
25 and the commercial power source, it is possible to suppress

the power consumption of the commercial power source and



15 solar battery, the power distribution control unit perfornms a power
distribution control node using only the solar battery, a power

di stri butworooessisel node using the solar battery and tlreTaBmaoyde@ny cel |l or
a power distribution control node using a power source including the
commerci al 20 power source, and the display control unit changes the

di splay of the display unit of the outlet corresponding to one of the power
di stribution control nodes. Accordi ngly, since the display control is
performed based on the uses of the solar battery, the secondary cell 25and

t he connerci%¢d€%¥e£hgogiggtfiéi£ rpggggple to sv&yress t he power

COﬂSUﬂptiOﬂ e comerclal po source and

2011/ 033352PCT/ 1821040021440 E ediiGR i1 @ EChbIEL s AM®S. may incFudd har,
the distributed power source may include a solar battery, the power

di stributions&Dst r aba ity mayciper fgywam fdirsttr ipawaiordi siontnetli omndant maly
node using only 5 the solar battery, a second power distribution control
nmode usi ng tiherfotmar abdtitrerty @owket héisecohdatiyncelnt ralt mode peggeng only

di stribution control node using the solar battery, the secondary cell and

t he comber cighe ppakarsbatterya fomadensbvrvel s@¥$‘bﬁ%b@ﬁl@@nﬁpéf¥~r%d@09§i ng

the solar battery and 10 _the conmmercial power source or a fifth omgt
di stri buti oniebd r dhenpdelasi ALY t RBcohher SeLONsRker SBhtce.d THELTA

out ot corr APl b7 L5l BRbLOF CRRCFP| SEoRS FPLON EHE podeF BPEERFBuL CBR
cont rol nDdegé é%%} iﬂé%lﬁpngﬁguﬁﬁ%go Omﬁg§cﬁggeéxﬂﬁ%fgsEH?c%Q”@?r%Bﬂ&th
power source, e SOl ar battery and the secondar ce are

power distribution control mode using the solar battery and

10 the commercial power source or a fifth power distribution
control mode using only the commercial power source. The
display control unit may change the display of the display
unit of the outlet corresponding to one of the first to
fifth the power distribution control modes.

15 By this configuration, the modes using the commercial
power source, the solar battery and the secondary cell are
subdivided and the display control is performed based on the
uses of the solar battery, the secondary cell and the
commercial power source. Accordingly, it 1is possible to

20 suppress the power consumption of the commercial power
source and reduce the electricity rates.

The commercial power source may have different
electricity rates at different times during a day, and if
the power sources currently used to supply the electric

25 power to the outlet include the commercial power source, the

display control unit may change the display of the display



subdi vi ded and the display control is performed based on the uses of the
sol ar battery, the secondary cell and the conmercial power

source. Aowondimgbisz it is possible to 20suppress the powenr/iBoneuwmis on of
the commercial power source and reduce the electricity rates. The
commerci al power source nmay have different electricity rates at different
tinmes during a day, and if the power sources currently used to supply the
el ectric 25power to the outlet include the comrercial power source, the
di splay control unit may change the display of the display WO

2011/ 033352RGT{ 1B201Q4HQ021 44 dni ¢ oF oL hespubliet ot Atk TesPPNEi £ 9 @Bte of

electricity rate of the commercial power source at a current time.

Accordingly, thé ESmROSSiAL epbReeNsOUrageathe yserehd same.el ectric power
and reduce the electricity rate by 5varying the display depending on
different electri@idoprmdtedy, it is possible to encourage the user to

save electric power and reduce the electricity rate by
5 varying the display depending on different electricity rates
during different times of the day.

Further, in the power distribution system, the display
control unit may change the display of the display unit of
the outlet before changing the power sources for supplying

10 the electric power to the outlet.

By this configuration, the wuser can be informed in

advance of the conversion of power sources. Accordingly,

the user <can take actions (e.qg., power on/off and

adjustment) for electric power saving and reduction of
15 electricity rates as soon as possible.

Brief Description of the Drawings

The objects and features of the present invention will
20 become apparent from the following description of
embodiments, given in conjunction with the accompanying
drawings, in which:
FIG. ; 1 illustrates a configuration of a power
distribution system in accordance with an embodiment of the
25 present invention;

FIGS. 2A and 2B illustrate configurations of an AC and



during different tinmes of the day. Further, in the power
distribution system the display control unit nmay change the display of the
di spl ay uwwotonfossdze outl et before changi ng the power sowczaB2dfi@oo2suppl yi ng
10t he el ectric power to the outlet. By this configuration, the user
can be infornmed in advance of the conversion of power sources. Accordingly,
the user can take actions (e.g., power on/off and adjustnent) for electric
power saving and reduction of 15electricity rates as soon as possible.

Brief Description of the Draw ngs The objects and features of

t he present '”H@”éu@fet showgbf o} appargg%éégglsgf foll qwi ng description
tion"

of embodi nents; grven rn conjunc wth acconp hylng drawi ngs, in

which: FIG 1 illugticales;a conf bgusahi,n :akea JGWer conflgupm(sﬁpugfoan
systemin accordance with an enbodi ment of the 25present invention; FIGS

2A and 2B iljAwsixate sendhgusati ons of an AC and

5 Detailed Description of the Embodiments

Hereinafter, embodiments of the present invention will
be described in detail with reference to the accompanying
drawings which form a part hereof. Like parts are denoted

10 by like reference numerals in the drawings, and redundant
descriptions thereof will be omitted.

(First Embodiment)

Fig. 1 shows a power distribution system in accordance
with a first embodiment of the present invention which is

15 applied to a house, for example. The power distribution
system includes an AC distribution board 1 connected to an
AC power feed line Wa having an AC outlet Ca serving as an
e;ectric power outlet, which is connected to an AC appliance
(not shown), and a DC distribution board 2 connected to a DC

20 power feed line Wd having a DC outlet Cd serving as an
electric power outlet, which is connected to a DC appliance
(not shown). Further, power sources of the system include a
commercial AC power source serving as an AC power source and
at least one of a solar battery 3 and a secondary cell 5

25 serving as a DC power source.

Hereinafter, the present invention will be described



WO 2011/ 033352PCT/ 1B2010/ 002144 a DC outl et shown in Fig. 1, respectively;
and FIGS. 3A and 3B illustrate other configurations of an AC and a
DC out | etwo2batmsised Descri pti on of the Enbodi nents PCT/IBYda0/@02n8f t er
enbodi ments of the present invention will be described in detail with
reference to the acconpanyi ng drawi ngs which forma part hereof. Like parts
are denoted 10by |i ke reference nunerals in the draw ngs, and redundant
descriptions thereof will be omtted. (First Enbodi nent) Fig. 1
shows a power distribution systemin accordance with a first enbodi nent of

o oo AT L 00 A e

power distributron istributionboard 1 connected to

an AC pover feedd ipge\Wy havidg amAGtUt gl Ga seay Ngeasagpl £4&CtHd Can
power outlet, which is connected to an AC appliance (not shown), and a DC

di stributiomnaboatfer?: coamest etcép a EXc2drpovwed fleedlikae Wi having a DC
outlet Cd serving as an electric power outlet, which is connected to a DC
appl i ance (not shawe) ACFutidteribypoiwr ksoarded cbnnleeteygstteam tmel Adepawer
comrer ci al AC power source serving as an AC power source and at | east one
of a soPar bEge@dryinead assecppdacy edith 3 Hersd Rt B5C aPPCepohEPmsbhifce.

Hereinafter, the present invention wll be described
commercial AC power source. An AC electric power from the

solar battery 3 serving as a distributed power source is
also supplied to the AC distribution board 1 via a power
conditioner 4 (first power conversion unit). The AC

10 distribution board 1 includes a main breaker, branch
breakers, switches and the like, which are not shown in the
drawing, and supplies an AC electric power to an AC
connection line W1l and the AC power feed line Wa that is
branched into grids at the load side of the branch breakers.

15 Further, the power conditioner 4 converts a DC electric
power generated by the solar battery 3 into an AC electric
power and adjusts an output frequency and an output voltage
thereof in order to allow a grid-connection with the
commercial AC power source. (

20 Meanwhile, the DC distribution board 2 connected to
the DC power feed line Wd is supplied with an AC electric
power from the AC distribution board 1 via the AC connection
line Wl. The DC distribution board 2 includes a converter
2a (second power conversion unit) for converting an AC

25 electric power into a DC electric power at a desired output

voltage. The converter 2a serves as an AC-DC conversion



WO 2011/ 033352PCT/ 1B2010/ 002144 as an exanple applied to a detached

i ndependent house, but it is not limted thereto and it may be applied to
an apart rwot2o1123330fi ce, a factory and the |ike. The ACpdraBzaiboudzion board
1 connected to the AC power 5 feed line Wa is supplied with an AC el ectric
power fromthe commercial AC power source. An AC electric power fromthe
sol ar battery 3 serving as a distributed power source is also supplied to
the AC distribution board 1 via a power conditioner 4 (first power
conversion unit). The AC 10distribution board 1 includes a nain breaker,

branch breakgr gy S%{jcgﬁsoae ufchsf' Lke, whisehrareonot sshowpiiind e @rrawsng,

and supplies an AC electric power to an AC connection |line W and the AC
power feed | hpe Waethat iSolsanchedy i ntingrivds atid heilread tsi geotledthe s,
branch breakers. 15 Further, the power conditioner 4 converts a DC

el ectric powewigenesated mhd heikel ahikat taarey Bnébbdedn iAC Blecboacdpawnelr
and adj usts an output frequency and an output voltage thereof in order to
al l ow a gri daconsecvnopnwihé dhewtogwerci al AC power source. 20Meanwhil e,
the DC distribution board 2 connected to the DC power feed line Wl is
supplied with an AbeelRetdd L pdvierign drware %cfargtl?rbaﬂpéﬁdséaﬁd clafiggtt he
AC connection line W. The DC dlstrlbutlo ard 2 includes a conv t% 2a
(second poweRPdorveTSHITIRRI 130 f STOUHHYES &63 e iR o '%fb a

DC electric powr Al a gesicgd ophput yelhage The_anv  6f, 22, 395465 o o

discharge the secondary cell 5. The charger and discharger
2b controls to charge the secondary cell 5 with a surplus

10 electric power after supplying the DC electric power from
the converter 2a to the DC power feed line Wd. Further, an
output voltage of the secondary cell 5 is adjusted by the
charger and discharger 2b such that an electric power
thereof can be supplied to the DC power feed 1line Wd

15 together with the DC electric power outputted from the
converter 2a.

Each ,of the DC electric powers outputted from the
converter 2a and the secondary cell 5 as described above is
also supplied to an inverter 6 (third power conversion unit)

20 via a DC connection 1line W2. The inverter 6 1is a DC-AC
conversion unit having a function of adjusting an output
frequency and an output voltage of each of the DC electric
powers outputted from the converter 2a and the secondary
cell 5 to allow a grid-connection with the commercial AC

25 power source. The inverter 6 converts a DC electric power

into an AC electric power and supplies the AC electric power



WO 2011/ 033352PCT/ 1B2010/ 002144 unit, and an output of the converter 2a is
supplied to grids of the DC power feed line WI via circuit protectors,

swi t ches woadotissiscke which are included in the board ardTnBtoiebe@my i n t he
drawi ng. 5The DC distribution board 2 further includes a charger and

di scharger 2b connected between the output of the converter 2a and the
secondary cell 5 to charge and di scharge the secondary cell 5. The charger
and di scharger 2b controls to charge the secondary cell 5 with a surplus 10
el ectric power after supplying the DC electric power fromthe converter 2a

to the DC powrgégegg %ﬁ%e\@dfe@ﬂr tﬂ%{f L il Pule ;@kgﬁgﬁ ghehRersecandagy

cell 5 is .adjus e charger an ar ger such that an electric

power thereofc-cansPeisyepbiedokpgt he DC power feed line Wi 15 toget her
with the DC el ectric power outputted fromthe converter 2a. Each of
the DC el ectric powerslatputsesh f £ oomt fige capyeetees2aibnd doe fienaadaoy,
cell 5 as described above is also supplied to an inverter 6 (third power
~conversion umt)A2Z0 eliectariDC cpowecti @anl i nee V2subhéikdverfmm 6 tkea BC- AC
conversion unit having a function of adjusting an output frequency and_an
out put ol t agiesof ileachonfbeard DE ePethei BCpdheEsibUEpARNt @@aﬁgo%rtﬁéd the
converter 2a and the secondary cell 5 to allow a rid-connegtion,mﬁth t he

commerci al A 28heGREISORPYEL TRE Py &G bR s? aPPCeeREELFc PRy
;822/823§g2§%§7%%é83 O%%%E%£d2§ugglggssagglfgéeLgc£ﬁgcDeoggaerwgged line
Wd. Conversely, a DC electric power can be supplied from
the DC distribution board 2 to .the AC distribution board 1.
10 In other words, the DC electric power can be converted into
an AC electric power by the inverter 6 so as to be supplied
to the AC power feed line Wa.
The power distribution system uses the commercial AC
power source as an AC power source and the solar battery 3
15 and the secondary cell 5 as a DC power source. A controller
7 includes a power distribution control unit 7a for changing
power sources for supplying an electric power to an outlet C
(AC outlet Ca, DC outlet Cd) based on the power supply
amounts from the power sources (i.e., power distribution
20 control unit for varying a ratio of electric power amounts
outputted from the power sources) and a display control unit
7b for changing a display of a display unit X provided in
the outlet C based on the power sources used in supplying
the electric power. Hereinafter, a power distribution and

25 display control performed by the controller 7 will be

described.

-10-



to the AC power feed Iine Wa via the branch breakers in the AC distribution
board 1. As clearly seen fromthe above-descri bed configuration, an
AC el ect rwo 2poviBs3sean be supplied fromthe AC 5 distri bwtirasdeasasl to the
DC distribution board 2, and the AC el ectric power can be converted into a
DC el ectric power by the converter 2a to be supplied to the DC power feed
line WI. Conversely, a DC el ectric power can be supplied fromthe DC

di stribution board 2 to the AC distribution board 1. 10 In other words, the
DC el ectric power can be converted into an AC electric power by the

inverter 6 so as Qe sUPRlI - t9 LBRiAGrROWRL ferd-dine Mbwer suppllBE

power distribution systemuses the conmercial AC power source as an AC

power sourcerghfl e sebamekatiberyad Fowdid tbarsegongiaey «leidthiaspawbe
power source. A controller 7 includes a power distribution control unit 7a

for changi ngaihowet geweeasefiobystpel wolgrarbad ety i X, power chergnnguflegelC
(AC outlet Ca, DC outlet Cd) based on the power supply amounts fromthe
power sourcest (the.sepowgaryi setlbbi i bhe 2BCcohecbrianPpwisr suaPyilng ATPRELI o
of electric power anmpunts outputted fromthe power sources) and a, display

control Suni ttim Rer ddaddiong iendiRerey of t& ikl Ay &ﬁmerx)ficﬁr@di/i Heei Herhe
tlet Chb d th din. i th | tri )
Her ei naf t er 236 pbier Dl SLPCEELFORONTT FSHRISH TRt r e pRET BrREd By LR

controller 7 mﬁlé Q? quCQibech.mg %9%1/9§§§5Zf§§§1ﬁ%910/09%%%%er t “The
T %he &%c 5 pl i r i’ o

controller 7b%%n|tors tric power supplied om the conmercial

pover Sourcec?me electr ccBAter 13 QeRRIAtRd byt her 50! arm hatder ¥nd,

the charging level of the secondary cell 5, the AC electric power supplied
fromthe AC gisdndbudi oppboandt 15t et her AG poetné ead iltighe sWainengdédeiRC
el ectric power supplied fromthe DC distributionboard 2 to the DC power
feed | 10e WkhdWKde herstthieuchoh riodded 7 soat tloésDCheisonybntéon2bpatte?,
charger and di scharger 2b, the inverter 6 or the switches included in 10
the AC di strsuxiiombobhd &lendribepb@edi stam e i orametedred katteehathehe

el ectric power can be transferred between the AC distribution board 1 and
the DC di st AGueishrbbatdop, kpraed én afshi £Bei MY rddartributhepepard 2,

perform ng the power distribution control.. ,
based on monitoring results, thereby performing the power

distribution control.

15 More specifically, the secondary cell 5 is chafged
with the electric power generated by the solar battery 3 or
the electric power supplied from the commercial AC power
source via the converter 2a and the charger and discharger
2b. The controller 7 executes a first power surplus mode if

20 the secondary cell 5 is fully charged (100% charging) and

the electric power amount generated from the solar battery 3
is not less than 10% of rating. Further, the controller 7
executes a second power surplus mode if the charging level
of the secondary cell 5 is 80% or more, or if the charging

25 level of the secondary cell 5 is 30% or more and the

electric power amount generated from the solar battery 3 is

-11-



15More specifically, the secondary cell 5 is charged with the electric
power generated by the solar battery 3 or the electric power supplied from
t he comewoizal1/0aé3spower source via the converter 2a andpchasmheo@ess and

di scharger 2b. The controller 7 executes a first power surplus node if 20
the secondary cell 5 is fully charged (100% charging) and the electric
power anount generated fromthe solar battery 3 is not |ess than 10% of
rating. Further, the controller 7 executes a second power surplus node if
the charging |l evel of the secondary cell 5 is 80%or nore, or if the

bower | abountHenkraE T o he (OParPBat tory 3 1s wo o eerte
2011/ 033352PCT/ 1630104902144 130! 1238 <! NaRr30¥s0f rbll,NJon1y  thel Nobiler
e,

first power surplus no only the solar battery 3 is used as a power
source. In thiscepges the JdePWd ed Fdwkh kberbe.power treied mode, WhesDC
supplied with-the el ectric power generated fromthe solar battery 3 via

t he power comglilétoned #Hnantet D€ pomeer tferedRd. irfeurddiers sheppACeduwlieh €haein
the AC power feed line Wa is supplied with the electric power generated
fromthé solatedatier poevi ayarterggerer frondithieorirlar Pahtery, X helaolkhe
battery 3 serves as 10 the power source and the el ectric_power anpunt
suppl i ed fromRvYee eonfiEéPaFrA¢ pokrtkouEeBVREteEr 2. Furthgrqngheelbnd

I de, .th tt '3 th d | I 5. d
e The poweroWoHeess Th FREs MoB8 eind 968 airT ot ot T n° CHB. ¢ pBABP F hea
i W is 1 lied with t I [ d
cel T 5 and (TS SRR r DL bwdre Bl o 11 o Ene 2 "BAFESly 5 VT e

A LA R e (R TR g T
the sohgr the power source and the electric power amount supplied from
the commercial AC power source is zero.

In the second power surplus mode, the solar battery 3
aﬁd the secondary cell 5 are used as the power sources. In
this mode, the DC outlet Cd in the DC power feed line Wd is

15 supplied with the charged electric power of the secondary
cell 5 and the electric power generated from the solar
battery 3 via the power conditioner 4 and the converter 2a.
Further, the AC outlet Ca in the AC power feed line Wa is
supplied with the electric power generated from the solar

20 battery 3 via the power conditioner 4 and the charged
electric power of the secondary cell 5 via the inverter 6.
In other words, the solar battery 3 and the secondary cell 5
serve as the power sources and no electric power is supplied
from the commercial AC power source.

25 Further, the controller 7 executes a first commercial

power combination mode if the charging level of the

-12-



20 battery 3 via the power conditioner 4 and the charged el ectric power of
the secondary cell 5 via the inverter 6. In other words, the solar battery
3 and theweesomdassy cell 5 serve as the power sources amrdTnB202b/6@t4d C power
is supplied fromthe conmercial AC power source. 25Further, the controller
7 executes a first commercial power conbination node if the charging |evel
of the WD 2011/033352PCT/1B2010/002144 secondary cell 5 is 30% or nore and
the electric power anmount generated by the solar battery 3 is |less than 30%
of rating. Furthernore, the controller 7 executes a second comercial power

conbi nati on node (ij%]étt%{lececﬂar gi ng_ | %\6% of. 5.4pe sagl)(;pn aLy {Péé%éiésplo‘%%%i <

t han 30% and®Tha"e ric power anount dgener at ed the solar battery

not less than 30 ofch8LhP8d by the kB1BRe phithSl COMBY Cidds PONRE 30% of
conbi nati on %mncglgr,(%t%% g%iljgrg batyt er? § t he s?ecorf ary cell 5S and the ’

commer ci al A dOngoverrsotii€enére, use@ i Bosobnblhati on asepownes souseesnd n
this node, the DC outlet Cd in the DC power feed line Wil is supplied with

t he charged ebmetrtiapowewefr arnthismageicondeege cefl the tdmardoed rilevpbwerl
generated fromthe solar battery 3 via the power conditioner 4 and the
convert é 2athandeadwendes el eetdi ¢S powerlé¢somthee céftfer ahdl W& peMeCtEdgr ce

via the converter 2a. Further, the AC outlet Ca in the AC gower feed.line
WA is suppl iRV t BRPHB te| BT AL §5hvRY £PEmINE oRikr el “AG SoleE d66Fce,

the electric power (%gnerated fromthe solar battery 3 via the power
condi ti oner #aRn#0P0°th&ati&¥ged el ectric power fromthe secondary cell 5

via the inverter &, A§h% rfe_Ls;:"QtI[ ) céHﬁ f%ﬁ?r?&JeﬁCcBﬁMBa%%BC%ocﬁ@,e $@kar
ar I ar

battery 3 and the "secon y ce serve as the power sources.

In the second,commpretal pPaver eonRIRaH-2Y mde, 3 hendSerbatoRAaki-ery13agnd
the commercial AC power Source are used in conbination as the power
sourcego I n pdiSrmBdarckheddC used in combination as power sources. In
this mode,-the DC outlet Cd in the DC power feed line Wd is
supplied with the charged electric power from the secondary
cell 5, the electric power generated from the solar battery
3 via the power conditioner 4 and the converter 2a, and the
15 electric power from the commercial AC power source via the
converter 2a. Further, the AC outlet Ca in the AC power
feed line Wa 1is supplied with the electric power from the
commercial AC power source, the electric power generated
from the solar battery 3 via the power conditioner 4, and
20 the charged electric power from the secondary cell 5 via the
inverter 6. As a result, the commercial AC power source,
the solar battery 3 and the secondary cell 5 all serve as
the power sources.
In the second commercial power combination mcde, the

25 solar battery 3 and the commercial AC power source are used

in combination as the power sources. In this mode, the DC

-13-



WO 2011/ 033352PCT/ 1B2010/ 002144 outlet Cd in the DC power feed line Wi is
supplied with the electric power generated fromthe solar battery 3 via the
power comslot2onomess3s4 and the converter 2a, and the el ect pca/ipmaeno2iigsom t he
commerci al AC power source via the converter 5 2a. Further, the AC outl et
Ca in the AC power feed line Wa is supplied with the electric power from
the comercial AC power source, and the electric power generated fromthe
solar battery 3 via the power conditioner 4. In this case, the conmerci al
AC power source and the solar battery 3 serve 10as the power sources.

Further, if 5?&%6@{;@;}6%\@8@@%%%@ af &k byg t he %Bpgii@ét Leky Inand

the charging Ieve second 5 do not fall in the ranges to

satisfy the gpgditionpokert heeddrstedndrsncand poyesr suaplesymalesiandhehe
first and 15 second comrercial power conbination nodes, the controller 7
executes a CcpsuEF Ctahdpeweheeons umd i Ohe Medaviertetri ca,t henél eber ied epdwec
fromthe conmmercial AC power source is solely supplied to the DC outlet Cd
and the AC optvet CaomTheecommeregicdlalpdierpaeeisuspeion wbdeths fconviegter

divided into a 20 first conmmercial power consunption node from 22:00 PMto
07: 00 AM haviag tHerthmest theedfr puitdgtr §8e ifeltrd rA&i PVehat g8y, 1a"sedénd

commerci al power consunpti.on node from 07:00 AMtao 10: 00 AM havin

. . .t?e
second | owestS ePBEPLLEAL Wity tnen8l8Ct At ¢ dPCYRTerdiof %Fo%ﬁ§gﬁﬁ i &

de from 2510:00 AM to 22:00 .PM having the hi gh L Ci _
rrrrgdg i;o;ne' RPET" bk Ocoen t R8%u }Pg\r/llteqtgelcr{ceﬁcnl gﬁggg"v&g%%%&y AT the

2011/ 033352PCI{ IB20101 00144 SQTRI LI, AOVEL, SONBUIDET 91 e 0w Yol

conmmer ci al power sourte serves as the power source.
the commercial AC power source and the solar battery 3 serve

10 as the power sources.
Further, if the electric power amount generated by the
solar battery 3 and the charging level of the secondary cell
5 do not fall within the ranges to satisfy the conditions of
the first and second power surplus modes and the first and
15 second commercial power combination modes, the controller 7
executes a commercial power consumption mode in which the
electric power from the commercialAAC power source is solely
supplied to the DC outlet Cd and the AC outlet Ca. The
commercial power consumption mode is further divided into a
20 first commercial power consumption mode from 22:00 PM to
07:00 AM having the lowest electricity rate (electricity
charge), a second commercial power consumption mode from
07:00 AM to 10:00 AM having the second lowest electricity
rate, and a third commercial power consumption mode from
25 10:00 AM to 22:00 PM having the highest  electricity rate. A

mode is selected based on the current time. In the
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As descri bed above, the controller 7 selects one of the seven power
distribution control nodes (including the 5 first power surplus node, the
second powerosw3pdsas node, the first commercial power cegWiBati/orzimode, the
second commerci al power conbination node, the first commrercial power
consunpti on node, the second commercial power consunption node and the
third conmmercial power consunption 10node) based on the power supply
capacities of the respective power sources. Further, the power distribution
control nodes are not limted to the above-nenti oned seven nodes and nay

further incluggyo£OL PXQRlE. BoMDURL BoMielne asofy Gondid | OBunbbesal Ac

predicted and generate ri’c power anmount 15 the solar battery 3 is
I ncl uded basgd,op the weatheyeandst Prewgalber sharesast . Further, in
this enbodi ment, the power distribution control of the power sources may be
performed in threedmwdesciipbddidgipicdie pRvecsitllus node skawatg oohy tlfe
DC power 20 source (the solar battery 3 and the secondary cell 5), the
commer ci al pomer seomd nadwen ribide ridvitrigprbotbdnt hel comuersci dinaDigonegr the
source and the DC power source, and the commercial power consunption node
havi ng énly fhestopneeti ahratuponeresotheeseThadapovernBHrPdRed "'OskPen thSdes
are obtai ned by 25further dividing these three nodes. Further, the power

di stri but i onfEBRE r olCBMaTFE PowePOWAD 2(POIIESTISHPET/ F89610/ 0023 44 5655 ks
may be swi tched anong. five nodes i.ncluding the first power surplu .

t he second pﬁﬂﬁwe§ﬁ%%iuspﬂ%%5, T?QP*T?E%O%OﬁW§¥%iaﬁjﬁgméﬁlf%hbfﬁa Fg%q%&de,
the second copmefcialohouer. canbi pakkon mde. aadohhe COFRRLLLALL POWRher
consunpti on node. € above- hentronéd seven nodes are obtal ned by further

di vi di ng thec&HEHﬁﬁE%@h RBWE" SRNSUIPL 10N d0dSmRa@seda PNphhie rel@eisiingittihn

rates (electricity charges). Alternatively, the first and second conmerci al
power c@nbi ngbhen prEes BRYthe puhdirvidpglbasagaenttibe b&t &@he respective

=

power sources. Further, the power distribution control
modes are not limited to the above-mentioned seven modes and
may further include, for example, a mode in which, as a
condition, the predicted and generated electric power amount

15 of the solar battery 3 is included based on the weather and
the weather forecast.

Further, in this embodiment, the power distribution
control of the power sources may be performed in three modes
including the power surplus mode having only the DC power

20 source {the solar battery 3 and the secondary cell 5), the
commercial power combination mode having both the commercial
AC power source and the DC power source, and the commercial
power consumption mode having only the commercial AC power
source. The above-mentioned seven modes are obtained by
25 further dividing these three modes.

Further, the power distribution control of the power
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10 (charges) in the sane way as the first to third conmercial power
consunpti on nodes. Further, the power distribution control of the
power souwwoesimBsy3ske changed anong t hree nodes i ncl udi ngca/isadeoe2siang only
the solar battery 3, a node using a conmbination 15 of the solar battery 3
and the secondary cell 5, and a node including the commercial AC power
source as a power source; or between two nodes of a nobde including the
comerci al AC power source as a power source and a node using power sources
ot her than the comrercial AC power source. 20Meanwhil e, the AC power feed

line W i ' ith th | i N G pRUtHet £ 1
i ne i's pés?éggg%'fﬁ%mé Qwé&ﬂagegh& h%gﬁgl RE48S anRAVerineuthel £iaae

t he DC power IS provi e DC outlet Cd sérving as a

pover outl ety Jhe é&&gyaéeﬁo§a,aeﬁetBepBEHOBBhe& Gdranesi psldal,| etheoFitrhe
wal | of each room 25The AC outlet Ca includes, as shown in FIG 2A, a body

11, rectanguta@hménsesli gibved Ot oldifeiutecth onotibe ftleat sddnd commercial
2011/ 033352PCT/ 1B2010/ 002144 surface of the body 11 to receive a pair of
flat bl ades péwan AGupiogtébecireal kydcbhrecbrueroiand ACWEFpldcaseEPLtASnH
shown), and a display unit X formed at an upper portion of the body 11, the
di spl ay Suni tmodesi ngThe LEDOHS-BENEgAPes soavel. BOIeghta i tRRT&s f e
of the display unit X is provided to be exposed to the interior en the

outlet is inseaFNeE ShViAeNgaFNesGPRAEECHRA It RRWPFKEONSUMPtion, Moge Hasrs:

Cd includes, as sﬁﬁﬂguiPgig%&é%gptghgog%%géildl}%ﬂégtffgfg%ionc%kgh%sgg

formed on th8%fro to receive aPair 0

cylindrical pi plug,el ectyicall on to ia not
Shour) . and &\ QPSS SV anYE XoPGr e 5" an Gper 011 ool tho- Body o1 't he

di splay unit Xysh0i N LELISS dy Il SQUREEviAchi Obhseal téh NG 1l frage sof
the display unit X 1s arranged to
10 (charges) in the same way as the first to third commercial
power consumption modes.

Further, the power distribution control of the power
sources may be changed among three modes including a mode
using only the solar battery 3, a mode using a combination

15 of the solar battery 3 and the secondary cell 5, and a mode
including the commercial AC power source as a power source;
or between two modes of a mode including the commercial AC
power source as a power source and a mode using power
sources other than the coﬁmercial AC power source.

20 Meanwhile, the AC power feed line Wa 1is provided with
the AC outlet Ca serving as a power outlet, and the DC power
feed line Wd is provided with the DC outlet Cd serving as a
power outlet. The AC outlet Ca and the DC outlet Cd are
installed on the wall of each room.

25 The AC outlet Ca includes, as shown in FIG. 2A, a body

11, rectangular insertion slots 12 formed on the front
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15 be exposed to the interior when the outlet is installed on the wall
surface or the like. Al t hough the display unit X is provided at the
upper porwpaeni@f3zmach of the bodies 11 and 21 in FIGS. 2&raBthi1@B)2144e

di splay unit X may be provided on the alnost entire 20surface of each of

t he bodies 11 and 21 as shown in FIGS. 3A and 3B. The controller 7
controls the display of the display unit X of each of the DC outlet Cd and
the AC outlet Ca in accordance with the sel ected power distribution control
node 25as descri bed above. The display unit X includes, e.g., seven LEDs (or

one LED capap),ge 0f CLL 110 SeKEM £OLOT $).0c 02011133352 PETALEROLALA0R KA

emtting differen ors corresponding to the no The controller 7

control s the,di apl gy Wi £1Xckeiehange dhgddtad €y khi g cappribheseqhot
correspondingly to the seven power distribution control nodes, thereby

notifying a gsewnpf the 2 JQvEraypouwite(s) foumeentdty arsedppart perpower of
supply of the system In other words, the controller 7 perforns a
power distribhéi dodyonttpl ther ¢hspangunhe powesisgurasesLBAsed oa tlhight
power supply amounts of the respective power sources and 10 perforns_a.

di spl ay Scont soiréer chaddiohd tdwltdiigyy asuefachecdi $prayf@ iR ka¥X WasedXor St he
power sources used in the power supply. Accordingly, the user can £a i,
real i ze whi cRrPBIRedss&Or s %?%Oﬁﬁ?réﬂﬂ%ﬁ%&éﬂt?%lgﬁew 8ﬁeﬁﬁgﬁpBF§ £ r&égh

the display unit 98k ShecRYtlgls GitRE A% U8t Reand the

The DC outlet Cd includes, as shown in FIG. 2B, a body

21, circular insertion slots 22 formed on the front surface

10 of the body 21 to receive a pair of cylindrical pins of a DC
plug electrically connected to a DC appliance (not shown),
and a display unit X formed at an upper portion of the body
21, the display unit X using an LED as a light source. A
light emitting surface of the display unit X is arranged to

15 be exposed to the interior when the outlet is installed on
the wall surface or the like.

Although the display unit X is provided at the upper
portion of each of the bodies 11 and 21 in FIGS. 2A and 2B,
the display unit X may be provided on the almost entire

20 surface of each of the bodies 11 and 21 as shown in FIGS. 3A
and 3B.

The controller 7 controls the display of the display
unit X of each of the DC outlet Cd and the AC outlet Ca in
accordance with the selected power distribution control mode

25 as described above. The display wunit X includes, e.g.,

seven LEDs (or one LED capable of emitting seven colors)
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15 DC outlet Cd) installed in the house. Consequently, it is possible to
easily notify the user of the change of the power sources, and to notivate
t he user wo 2aws3zhectric power and reduce the el ectri ciPCY/IBEt16002144

As an exanple of display control, the display may be 20 changed in
different colors corresponding to the power distribution control nodes as
follows. First power surplus node : Pink Second power surplus node : Red
First commercial power conbination node : Orange 25Second conmercial power
conmbi nation node : Yellow First conmercial power consunption node : G een

WO 2011/ 0333&%5@1&529}9&%%%4 eeond 88??@%;96@&1198"\’% CONSURBEESD Mode :

Blue Third comrerci power consunption node : Al ternatively,
the color orc¢herdepth of cgﬂt%1wyhbed@@mapugﬂ&tyxvabl edahigemtdar Rigad to

light pink in 5accordance with the power distribution control nodes as
fol | ows. emitting color thereof correspondingly to the seven power
distribution control modes, thereby notifying a user of the
5 power source(s) currently used in the power supply of the
system.

In other words, the controller 7 performs a power
distribution control for changing the power sources based on
the power supply amounts of the respective power sources and

10 performs a display control for changing the display of the
display unit X based on the power sources used in the power
supply. Accordingly, the user can easily realize which
power sources are currently used in the power supply through
the display unit X of the outlet C (the AC outlet Ca and the

15 DC outlet Cd) installed in the house. Consequently, it is
possible to easily notify the user of the change of the
power sources, and to motivate the user to save electric
power and reduce the electricity rate.

As an example of display control, the display may be

20 changed in different colors corresponding to the power
distribution control modes as follows.

First power surplus mode : Pink

Second power surplus mode : Red

First commercial power combination mode : Orange

25 Second commercial power combination mode : Yellow

First commercial power consumption mode : Green
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First power surplus node : Dark red Second power surplus node : Light red
First commercial power conbination node : Very light 10red Second
commer ci avopowas3zsenbi nati on node : Between red and pi niecEirBatio/c@iner ci al
power consunption node : Very dark pink 15Second conmercial power
consunption node : Dark pink Third commercial power consunption node

Li ght pink Further, the controller 7 may cause the display of the
display unit X of each of the AC outlet Ca and the DC outlet Cd to flicker
before a change of the node (change of the 20 power sources). For exanple,

the controller 7 notif] LG% efy | §%Qy Ge o ding Ree changes by
alternately turni %dgﬁ{ogrs]cc?o r%rsl:drdlgr%) or?r?fge ﬁpghlts for, e.g., 10 m nutes
before the second PEWR! IS OGRS @A oh mRshd | ghtidetchanged
into the first commercial power conbination node for 25em tting an orange
light.In this case]lthafers ddie nogde cbange, oa s$hat eldp ngf acbbng med bieght
emtting tine

continuously varied from dark red to light pink in

5 accordance with the power distribution control modes as
follows.
First power surplus mode : Dark red

Second power surplus mode : Light red

First commercial power combination mode : Very light
10 red
Second commercial powér combination mode : Between red
and pink
First commercial power consumption mode : Very dark
pink
15 Second commercial power consumption mode : Dark pink
Third commercial power consumption mode : Light pink

Further, the controller 7 may cause the display of the

display unit X of each of the AC outlet Ca and the DC outlet

Cd to flicker before a change of the mode (change of the

20 power sources). For example, the controller 7 notifies the
user in advance of the mode change by alternately turning on

and off red and orange lights for, e.g., 10 minutes before

the second power surplus mode for emitting a red light is
changed into the first commercial power combination mode for

25 emitting an orange light. In this case, before the mode

change, a state having a 1long red light emitting time
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WO 2011/ 033352PCT/ 1B2010/ 002144 durati on and a short orange light emtting
time duration nay be gradually changed to a state having a short red |ight
enm tting womeigissski on and a | ong orange |ight emttingptirme2udon@iion. Upon
conpl etion of the node change, there may be 5a state in which the orange
light is continuously emtted. Accordingly, since the display unit X
alternately emts colored |ights corresponding to the nodes before and
after the node change, the user can be infornmed in advance of the node
change, i.e., the change of power sources. As a 10 result, the user can be

tivated to,take. act] k ' t ) of :
pover - savi ng AReCHSIETToR. SPO5F cBEFRART v DA BN aS Ceban ‘AE pose kg ey ©

Further, the,di gn}'a@xlatmy %&%%@(ﬁ'etg_utal ekt G Bh dNGigids aHd Ui fegr ¥Shak

nmoni t or and/ or voi ce output 15 device having a speaker, thereby providing
information yhspalhy €{m¥0oHGeabobhf kEAt hONongndriahgks 1Aght! iemited ngherieaio.
(Second Enbodi nent) Al t hought hecontrol | er 7per f or msapower 20 di stribution
control for ghasgidg. t heppoweompdatdes basetheomddee qoavege supbéyeamsunbs of
the respective power sources in the first enbodi ment, the controller 7 may
per f ormSa poswstaistinbwbion tbatevéngerlihahgingconeipsaerlyoarétseBased
on the power demand anount at the side of the outlet C i.e., 25loads. .In

"

this case, the coRACOMEMNIA Vet &ifiGfes thige Fowerlay unit X~ alternately

emits colored lights corresponding to the modes before and
after the mode change, the user can be informed in advance
§f the mode change, i.e., the change of power sources. As a
10 result, tHe user can be motivated to take actions (e.g.,
power on/off and adjustment) for electric power saving and
reduction of electricity rates as soon as possible.
Further, the display unit X of the outlet C may
include a liquid crystal monitor and/or a voice output
15 device having a speaker, thereby providing information
visually or voice notification, and it 1is not limited
thereto.
(Second Embodiment)
Althdugh the controller 7 performs a power
20 distribution control for changing the power sources based on
the power supply amounts of the respective power sources in
the first embodiment, the controller 7 may perform a power
distribution control for changing the power sources based on
the power demand amount at the side of the outlet C, i.e.,
25 loads.

In this case, the controller 7 determines the power
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WO 2011/ 033352PCT/ 1B2010/ 002144 demand anmount by nonitoring the AC electric
power supplied to the AC power feed line W fromthe AC distribution board
1 and t hewDQoalmsisei c power supplied to the DC power feediritBsivdozfigom t he
DC distribution board 2, or by acquiring 5 information on the power
consunption fromthe AC outlet Ca and the DC outlet Cd. Further, if the
power demand anmount is small, the solar battery 3 and/or the secondary cel
5 are/is used as the power sources/source. As the power denand anount

i ncreases, the commercial AC power source is 10 used jointly with the

sol ar batt er&'erﬁar?cﬁ]ﬂéeﬂéuﬁbeb%_ewq{d’ri% ltRe ac eledtridiepppaer sgﬁﬁ'gﬂéd

anount is large, t commer ci al AC power source is solely used as t power

source. Furtherghdnathpswerbedieaentinet e ¥ addierad absarpsut dondyaace
the 15 changes in electric power capacities (maxi mumand m ni num val ues of

t he avail able ehécthiec EOWelecapaci poesy afupddid esblae baet G Bowend thed
secondary cell 5 depending on the changes in the sunlight during the day
and ni ght. Thiwehddgd rom tttee pblediscuibas ios gerdot ndd Isasdely oACEher pader
20 demand anmpbunt on the side of the outlet C taking into account the
cal cul abPed cHYRIER2T PN hen eltBEt MW GFoVEIN THPRICT QT eETBR {the i atubsttefd 3
and the secondar¥ cell 5. C@lternatively, t@g controllgr 7 na% ger orm
a pover di st3but?PBnPLEoRtitdiett & Ehanger Her pohbr LE6URSNE HhalTlrsh 28B3E
t he power supply_ ampun of _the r %iv p o] e %@%? POVel ¢
demand ammuﬁgo%m?gg’sﬁgg(ﬁo%%% 8%@?% Xlﬁofﬁﬁz&§n¥§§2§ﬁ§b 3%
are/is used as the power sources/source. As the power
demand amount increases, the commercial AC power source 1is
10 used jointly with the solar battery 3 and/or the secondary
cell 5.

If the power demand amount is large, the commercial AC
power source 1s solely used as the power source. Further,
in this embodiment, the controller 7 obtains in advance the

15 changes in electric power capacities (maximum and minimum
values of the available electric power capacities) of the
solar battery 3 and the secondary cell 5 depending on the
changes in the sunlight during the day and night. The
change of the power sources is performed based on the power

20 demand amount on the side of the outlet C, taking into
account the calculated <changes 1in the electric power
capacities of the solar battery 3 and the secondary cell 5.

Alternatively, the controller 7 may perform a power
distribution control to change the power sources based on

25 both the power supply amounts of the respective power

sources and the power demand amount on the side of the
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outlet C.In this case, the controller 7 sequentially nonitors the electric
power generated fromthe solar battery 3, the charged el ectric power of the
secondar ywoebl1/Bsmnd el ectric power demand anounts. Thenpctrhe2aooéned ler 7 5
perfornms the power distribution control such that the solar battery 3 and
the secondary cell 5 are mainly used and the commercial AC power source is
not used if possible while nmaintaining a balance between the denmand and t he
supply of electric power such that the power supply anount is equal to 10or
greater than the power demand amount (Power Supply Amount Power Demand

Anmount ) . oyt Eurther, alt gq}qh@ E%gepow@g? g'ﬁ*fﬂ Lbcylt{'/%)pi :ﬂzgggﬂag%haglw h

the AC power féeed |ine WA an e pbwer I ne ed as”an

exanpl e i n eaGh; 0§ henabove-epbed, g8t sSgetdrkbeqdiesphayneosbn@k battery
corresponding to the change of the power sources nay be executed in the

sane way evesm, i Bha ROwRIgd sé1ébutiOnpsysiemhavhégsanyndaeyofcdlie ACapawer
feed line WA and the DC power feed |ine WI. Further, the present invention
may be al so appttetet pavansaafarusi agoting s20 cdimer.ci alheACqgoowero 1deur cé
and one of the solar battery 3 and the secondary cell 5, and a case of
using ofly thersoims bhet pryed sddtrhidusdoondwniredl Iswch e the solar

i nventi on has been shown and described with respect to the

enbodi nent s, PaEESFY | 3pbendndérstRIP IR Bh 0% oSk Pedd il hessd #Rdt the
vari ous changes and, npdification may be nade mﬁthounjde%artirghgfon1hhf
scope of the Rt ég power source 1s not use 1 pos e while

maintaining a balance between the demand and the supply of
electric power such that the power supply amount is equal to

10 or greater than the power demand amount (Power Supply Amount
= Power Demand Amount) .

Further, although the power distribution system having
both the AC power feed line Wa and the DC power feed line Wd
is described as an example in each of the above embodiments,

15 the display control corresponding to the change of the power
sources may be executed in the same way even in a power
distribution system having any one of the AC power feed line
Wa and the DC power feed 1line Wd. Further, the present
invention may be also applied to a case of using the

20 commercial AC power source and one of the solar battery 3
and the secondary cell 5, and a case of using only the solar
battery 3 and the secondary cell 5.

While the invention has been shown and described with
respect to the embodiments, it will be understood by those

25 skilled in the art that various changes and modification may

be made without departing from the scope of the invention as
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defined in the following clains. W) 2011/033352PCT/1B2010/ 002144 What is
claimed is: 1. A power distribution system conprising: power sources; b5an
outl et whivohoi3ssisppl ied with electric power fromthe pecenssaooees: and

di splays information on which power source is currently supplying the

el ectric power; and a controller which changes the power sources for
supplying the electric power to the outlet and controls the 10di splay on
the outlet. 2. The power distribution systemof claim1, wherein the power
sources include a commerci al power source, a distributed power source and a

secondary celd ¢ chat 960 by, tA9) IR¢ONgRE L1 Als power source and/or the

di stri buted power source,
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the outlet includes a display unit for displaying the information on which
power source is currently supplying the electric power, and the controller
i ncl udes wopowsrsszstri buti on control 20 unit for changipog/iaBiao/peaer
sources for supplying the electric power to the outlet based on at | east
one of power supply anounts of the power sources and a power denmand anount
on a side of the outlet, and a display control unit for changing the

di splay of the display unit of the outlet 25correspondingly to the power
sources currently used to supply the electric power to the outlet. WD

2011/033352Hﬁg£g8g919199ﬁ4§4is3. The power distribution systemof claim 2,
wherein the power distributioncontrolunitperfornmsapower distribution

control node using a power source including the 5 comrercial power source
or a power distribution control node using a power source other than the

commerci al power gowomer alidtribution sy et sylmayr icanig:ol unit changes the
di splay of the display unit of the outlet corresponding to one of the power

10di stri buti on comowslr medeses;4. The power distribution systemof claim 2,

wherein the ,
5 an outlet which is supplied with electric power from

the power sources and displays information on which power
source is currently supplying the electric power; and

a controller which changes the power sources for
supplying the electric power to the outlet and controls the

10 display on the outlet.

2. The power distribution system of claim 1, wherein the

power  sources include a commercial power source, a

distributed power source and a secondary cell charged by the

15 commercial power source and/or the distributed power source,

the outlet includes a display unit for displaying the

information on which power source is currently supplying the
electric power, and

the controller includes a power distribution control

20 unit for <changing the power sources for supplying the

electric power to the outlet based on at least one of power

supply amounts of the power sources and a power demand

amount on a side of the outlet, and a display control unit

for changing the display of the display unit of the outlet

25 correspondingly to the power sources currently used to

supply the electric power to the outlet.
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di stributed power source includes a solar battery, the power distribution
control unit perforns a power 15 distribution control node using only the
sol ar batwenyii/@3mewer distribution control node using themsmievohattery
and the secondary cell or a power distribution control node using a power
source including the commercial power source, and 20t he di splay control

unit changes the display of the display unit of the outlet corresponding to
one of the power distribution control nodes. 5. The power distribution
system of claim2, wherein the 25distributed power source includes a solar
battery, the power distribution control unit perforns a first WD

2011/ 033352PCT/ 1B2010/ 002144 power distribution control node using only the
sol ar battery, a m@aogfbmve(ﬂi@ltﬁmw%ﬁogygeaﬁr olf raidei rus? NgwhBecshl ahe
battery and the secondary cell, a third power distribution control node
usi ng the sobawebat t@tytrilbiet secondasyteel!l andib t hpeedommsci ab popewer
source, a fourth power distribution control node using the solar battery
and the commiisinibypoilwn sowtrel onodefusihgpaveevwdrsspitbgei éncdodingl thede
using only the commercial power source, and . . the display contro
unit changesCeMEe kPl agOHer t HRULOHI Sl ayPawe:r 8isthélBHLPBt CeBEFredphRErng

to one of the first ,
using a power source other than the commercial power source,

and
the display control unit changes the display of the
display unit of the outlet corresponding to one of the power

10 distribution control modes.

4, The powér distribution system of claim 2, wherein the
distributed power source includes a solar battery,
the power distribution control unit performs a power
15 distribution control mode using only the sblar battery, a
power distribution control mode using the solar battery and
the secondary cell or a power distribution control mode
using a power source including the commercial power source,
and
20 the display control unit changes the display of the
display unit of the outlet corresponding to one of the power

distribution control modes.
5. The power distribution system of claim 2, wherein the
25 distributed power source includes a solar battery,

the power distribution control unit performs a first
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to fifth the power distribution control nodes. 6. The power distribution
system of any one of clains 2 to 5, wherein the comercial power source has
di f f erentwd2el1@ss3secity rates at different tines duri ngpraTdBynio/eeradd

if the power sources currently used to supply the electric power to the
outlet include the commercial power source, the display control unit
changes the display of the display unit of the outlet to correspond to an
el ectricity 20rate of the comrercial power source at a current tine. 7.
The power distribution systemof any one of clains 2 to 6, wherein the

di spl ay contggle+niisChARGESoh NEoE 51 aXo@E LBEndi SRL Y tHBI 500kt BEreutl et
bef ore changi ng the power 25sources for supplying the electric power to the
outlet. a second power distribution control mode using the solar
battery and the secondar& cell, a third power distribution
control mode using the solar battery, the secondary cell and
5 the commercial power source, a fourth power distribution
control mode using the solar battery and the commercial
power source or a fifth power distribution control mode
Ausing only the commercial power source, and
the display control unit changes the display of the

10 display unit of the outlet corresponding to one of the first

to fifth the power distribution control modes.

6. The power distribution system of any one of claimé 2
to 5, wherein the commercial power source has different

15 electricity rates at different times during a day, and
if the power sources currently used to supply the
electric power to the outlet include the commercial power
source, the display control unit changes the display of the
display unit of the outlet to correspond to an electricity

20 rate of the commercial power source at a current time.

7. The power distribution system of any one of claims 2
to 6, wherein the display control unit changes the display
of the display unit of the outlet before changing the power

25 sources for supplying the electric power to the outlet.
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