11 1111 I SYSTEM FOR CONTROLLI NG ELECTRI C PONER SUPPLY TO DEVI CES

T

J— *189159*

SYSTEM FOR CONTROLLING ELECTRIC POWER SUPPLY TO DEVICES

Field of the Invention

5 The present invention relates to a system for

controlling an electric power supply to devices.

Background of the Invention

10 Alternating Current (AC) devices, such as an air
conditioner, a refrigerator and a washing machine, are
driven by a commercial electric power (AC power), and Direct
Current (DC) devices, such as a personal computer, a Liquid
Crystal Display (LCD) television, a telephone and a

15 facsimile, are driven by a DC power. In this regard, there
is proposed a technology that operates in parallel an AC
power distribution system for supplying an AC power and a DC
power distribution system for supplying a DC power in a
house or a shop (see, for example, Japanese Patent

20 Application Publication No. 2009-178025).

In household power distribution systems, a commercial
power source, solar cells and a secondary battery charged
with a surplus power are commonly used as power supply
sources which supply powers to devices. Furthermore, the

25 power supply source(s) that supplies the power to the

devices is switched based on an amount of power supplied and
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'Field of the Invention 5The present invention relates to a systemfor
controlling an electric power supply to devices. Background of the

I nvention 10Alternating Current (AC) devices, such as an air conditioner, a
refrigerator and a washi ng nachine, are driven by a comrercial electric
power (AC power), and Direct Current (DC) devices, such as a personal
conputer, a Liquid Crystal Display (LCD) television, a telephone and a 15
facsimle, are driven by a DC power. In this regard, there is proposed a
technol ogy that operates in parallel an AC power distribution systemfor
suppl yi ng aan A@nponer ofindose DCrpgueredi st ri buti on system for supplying a DC
power in a house or a shop (see, for exanple, Japanese Patent 20Application
Publ i cati on No. X309-aX8@2ky,. while tha powsehcthbygncbrini shei lsecondary
systens, a commercial power source, solar cells and a secondary battery
charged wi th2&tEYpl @% peher REEEXoFRNIAEALRRDd 5 pPdter sl y csddisceds

whi ch suppI% Pgmers to devices. Furthermgre, the 25 ower sgﬁgl source(s)
that suppli 8¢t thetpbher tPR"Hev FEBEIFE St t ER&d 3 arahetit o6t

power %ypplkﬁg ngeilééaé%%%%él%%l%%é}%%%&éélcgfk£nfg*not only supplied

to the DC devices, but is also converted into an AC power

using an inverter and supplied to the AC devices.

Furthermore, when the power charged in the secondary battery

or the power generated by the solar cells is insufficient,

10 the power supplied by the commercial power source is not

only additionally used and supplied to the AC devices, but

is also converted into a DC power using a converter and
supplied to the DC devices.

However, although the power supply source(s) which

15 supplies the power to the devices is switched depending on

the amount of the power supplied by the power supply

source(s) and the amount of the power required by the

devices, the operations of the devices are kept constant

regardless of the swifching of the power supply sources.

20 Therefore, it is unable to perform an efficient power saving

control in which the operations of the power supply sources

are carried out in association with the operations of the

devices.

25 Summary of the Invention




‘an amount of power required. For exanple, while the power charged in
the secondary battery or the power generated by the solar cells is
sufficient, the power charged in the secondary battery or 5 the power
generated by the solar cells is not only supplied to the DC devices, but is
al so converted into an AC power using an inverter and supplied to the AC
devi ces. Furthernore, when the power charged in the secondary battery or

t he power generated by the solar cells is insufficient, 10 the power
supplied by the commerci al power source is not only additionally used and
supplied to the AG dewwesf thd alsoet sotlenpeesedti hhoeat DEnppweridesng a
converter and supplied to the DC devices. However, although the power
suppl y soursgésgmwiibrh ctBitsugpdpliimss aheepenbrito powerdesipply | sosw@evileed
dependi ng on the anount of the power supplied by the power supply source(s)
and the anmoWpichf caReehéheiensdli PeF Hsy™ Ife RRWNALIAVIRSE 6pRFAPLORE &€t he
devi ces are kept constant regardl ess of the swi tching of the power supply
sources. 20°BfERBEGRe,Ch t APY¥IGREDI F t FPIMNIGTHOEN @ngci%’ﬁ‘tt Q\‘ﬂ%ﬁg

control_ in which the ogerat$onﬁ of the power sugglg soyrces are carried out
e h
0 ) 5%

i n assdci at PORP W t AT e Bp&ratt ondPBt ¥t RePdévt ¢ 25ShNMary - of the
I nvention |10 3,83 Qe tvy@c}?bﬂeas%g'@t p[)fs@ngg.@é@,@h'to@nﬁ'reﬂ\ﬂi@?ls, a

system for contrgr1ing an electric power supply to I ces which can

eff!Cien?'Ytﬂéféoig??rBQ%@édSQVEQQtEHHE69|c@ﬂth@lQR@rahi%ﬂe@ErQ%Vb%@%ﬂ n
conjunction with switching power 5supply sources whi Ch supply a power to

the devi cessupply td aecoedancesuddiran: aspesiudlite presgiivet Ne@ippilen,
there is provided a systemfor controlling an electric power supply to
devi ces i ncsoadrags; aopkubal mopreofdepowers supiptly soudcesenohg en edeetdevi ces
which is driven by an electric
10 power; and a control part which determines a power supply
source for each of the devices and controls an amount of the
power to be supplied to the devices based on.the determined
power supply source.
" The poWer supply sources may include a commercial
15 power source, a distributed power source, and a secondary
battery which is charged by at least one of the commercial
power source and the distributed power source, the devices
being driven by the power supplied from the power supply
sources, wherein the control part includes: a power
20 distribution control unit which - performs a power
distribution control by determining a power supply source
for each of the devices based on at least one of an amount
of the power supplied from the power supply sources and an
amount of the power demanded by the devices and switching

25 the power supply sources Dbased on a result of the

determination; and a power saving control unit which



10 power; and a control part which determ nes a power supply source for
each of the devices and controls an anount of the power to be supplied to

t he devi ces based on the deternm ned power supply source. The power supply
sources may include a comercial 15 power source, a distributed power
source, and a secondary battery which is charged by at | east one of the
commerci al power source and the distributed power source, the devices being
driven by the power supplied fromthe power supply sources, wherein the
control part includes: a power 20 distribution control unit which perforns
a power di sperbormonacpovenl shyidet eontnohgin powerdsuppl yisbukcbe powegach
of the devices based on at | east one of an anpunt of the power supplied
from the poSiePPLYippPRrssurdsdsmidiath Rriothe dovwdie Pbwerikenrbededobyrofe
devi ces and sw tchi ng 25the power supply sources based on a result of the
det er ni nat i ¥t tandfa oW §avPﬂ§eEon‘$‘?%$u‘ﬁPﬁ%°%i% thér f 6PHES8PRERERS
savi ng contéol.in accqédancg mﬁéh t he power supply source determ ned by the
power distr DUt TBn“LOntT of CWHTES - so that a power consunption of the
correspondi ng devj. e ! SB\Wt h sugc k afiron, kLt _is
possib?e to perfgbﬁﬁk%gﬂgffr%ﬁgﬁfﬁggﬁ%¥gbgb?nbgcéﬁg%%?f%fE%hgeagéféegth
conjunctionepeibidhe s¥hELhsngiRG EBRLPOYCHrSUAR! ¥e$QLESCSNn conjuncEi®n
power distribution control unit may perform one of power distribution
control nodesthnchbi elitbRiNEWSE tBe BOWEHPPLHEUyt Sotiheedevices from the

di fferent power supply sources; and the power saving control unit perforns

one of power saviThg @uweroldisatdidrutsi draveontxbhX fenent mppweer Eonaubhti ofs,

based on the power distribution control node perforned by the power

di stributi opoeent rdistumikut IBW dentrics cowtlegur ani owhiehpoves diotad batsi on

Contrg% supplied to the devices from the different power supply
sources; and the power saving control unit performs one of
power saving control patterns having different power
consumptions, based on the power distribution control mode
performed by the power distribution control unit.

15 With this configuration, a power distribution control
can be appropriately performed by switching over the mode
based on the amount of power supplied by the power supply
source and the amount of powef required. Further, the power
saving control of the devices can be appropriately performed

20 in accordance with the mode of the power distfibution
control unit.

The power distribution control unit may perform one of
the power distribution control modes comprising a mode using
the commercial power source and a mode using a power supply

25 source other than the commercial power source, wherein, when

the power distribution control unit operates in the mode



‘can ‘be appropriately perforned by switching over the node based on the
anount of power supplied by the power supply source and the anmount of power
required. Further, the power saving control of the devices can be
appropriately performed 20 in accordance with the node of the power

di stribution control unit. _ The power distribution control unit may
performone of the power distribution control nodes conprising a node using
t he conmercial power source and a node using a power supply 25source ot her
~than the commercial power source, wherein, when the power distribution
control unitsbpgrahespbowethsupplle susirng tthelpaway shppkymsewcdali pokadi ng
the comercial power source, the power saving control unit reduces the
power consugptlroea, byche | poyeransaning caprwzl t aniftenréfiecposwarhe power

di stribution control unit operates in the node using the 5power supply
source ot heFORRARPEHeN c et cilar IpomEIoWSur ceompared Apcofhfithgte PReegowner
di stribution,control. can be appropri atel erfornmed by sw tching over the
node dependaﬁﬁtﬁhbﬂﬁé?ﬂeFQHtﬁﬁk gﬂétc 1S pBwer % oliPEe iSSIRBITES the

poner SUPP oS0l S S LIGEcst DR B0, SARLEEL o 140 B Sl cos

can be "appropria ormed T h accordance wi

di stribution contyol, gﬁﬁ.WertgflP??gE§Fr&?&ﬁfﬁb@?f@ﬁ.%955 ofﬁ¥xﬁpcbgge

solar cells, whereint ution control unit perforns one o

the power d&ﬁﬁféﬁf‘i&@@w%éf?brﬁ@éeﬁycgw%ﬁ&ﬂ? 8vERJenUShBA: hepeRlynghe
solar cells, a node using the solar cells and The secondary battery, and

t he node usbngwh&ehesnoerfibal tpewesmmeuveeal pbdetrhgopewer isaviceg eenthel
unit reduces the power consunption by a | arger anmobunt when the power

di stri buti opoeent subpuyi tsmpereat esFumnchdre, node powey tdweripsyecostupplyof20
source including the comercial power source, than when the power

di st r iWut i orheotawicasi canpdrat eppnerriietedde psthgrned siol arceelrdgnged

t he secondary battery, and _reduces the_power consunption by a |arger anount
when the pofetRdiRerPpdei oh EBAtPOVetndtsbpePateeni RorkECHpEBitisi ng t he

The distributed power source may include solar cells,
wherein the power distribution control unit performs one of
the power distribution control modes comprising a mode using

15 only the solar cells, a mode using the solar cells and the
secondary battery, and the mode using the commercial power
source; and the power saving control unit reduces the power
consumption by a larger amount when the power distribution
control unit operates in the mode using the power supply

20 source including the commercial power source, than when the
power distribution control unit operates in the mode using
the solar cells and the secondary battery, and reduces the
power consumption by a larger amount when the power
distribution control unit operates in the mode using the

25 solar cells and the secondary battery, than when the power

distribution control unit operates in the mode using only



'25so0l ar cells and the secondary battery, than when the power distribution
control unit operates in the node using only the solar cells. Wth
such configuration, when the anmount of power supplied by the solar cells or
secondary battery decreases and a use of the commercial power source

i ncreases, the 5 power saving control of the devices is perforned.
Therefore, it is possible to suppress .the power consunption of the
comerci al power source, thereby reducing the electricity expenses. The
power distribution control unit may performone of 10 the power

di stributi obheostiatr oetlés.including a first node using only the sol ar
cells, a second node using the solar cells and the secondary battery, a
third node usi ng Witd seugh cepbhéigukatievondahgnbather yarmht hefcopwweei al
power source, a_fourth mpde using the_solar cells_ and the 15 commerci al

pover sour cBYPBhYCE PIYf SRRl dsi AGLOA P1t RERARNE| ARt pokEr d86EEasSSand

t he power saving control_unit does not rformthe power saving control
P 2 tf R 2

when the powif sP?deT?p% Eont BTt opETEesSPH  EfRe ¥1753%5 0, ©
an amount ofofeLedlGthOncbActle BRVRLECORRMIRL! 9 Q.8 o 40 X I ) e
r t t1e 117t h iods,

when the po di stri ron control "unit operatés in and

sets an amoypt i&f HBEsEBUAHCILON it POVRE %RﬂéﬂﬁpEbﬂgu@Pt§oﬁah£§ l-agger

than 0 and snall er than the nmaxi num val ue when the power stribution

control unitopperalgs igdbvdie seaend, tdHdwbwyf 28hauihl node. <YEbR SWghy

configuration, the states of the use of the
expenses.

The power distribution control unit may perform one of

10 the power distribution control modes including a first mode

using only the solar cells, a second mode using the solar

cells and the secondary battery, a third mode wusing the

solar cells, the secondary battery and the commercial power

source, a fourth mode wusing the solar cells and the

15 commercial power source, and a fifth mode using only the

commercial power source; and the power saving control unit

does not perform the power saving control when the power

distribution control unit operates in the first mode, sets

an amount of a reduction in the power consumption to a

20 maximum value when the power distribution control unit

operates 1in the fifth mode, and sets an amount of the

reduction in the power consumption to a value larger than 0

and smaller than the maximum value when the power

distribution control unit operates in the second, third or

25 fourth mode.

With such configuration, the states of the use of the



‘comrer ci al power source, the solar cells and the secondary battery are
further subdivided, and the power saving control of the devices is
performed when the use of the comrercial power source increases due to a
decrease in the amount of 5 power supplied by the solar cells or secondary
battery. As a result, it is possible to suppress the power consunption of

t he commercial power source, thereby reducing the electricity expenses. The
control part may further include a manipulation 10 unit for allowi ng a
user to set one of the power saving control patterns to be perforned by the
power savi ngosoatrdblumioweramnsbuhee ponke saliamg cdrits chndniches efetdrtmrgower
saving control pattern in association with each of the power distribution
control nodeateeryharpodirthest subdivededonandl thes pomielr, ssased aortthel
intensity of the power saving control set by the user. Accordi ngly,
since the cBht FOE SBRMEST of S t Rer feyneds whenc Kheyatracbdths eameswdal
savi ng contro%ﬁgattern set %% a user, it is pgssible tg save the power and

t
al so mai nt aPRVE6t FEWUSE ' Y Tord T 9H?:§x$§§p BFFR§SEneusEr® saMAEBRsYn.
& . o . A . .
Dending. oRotEEn EppIaC By AN BBl EObE SR e Bt e

depending on tine € power

operates inga usi- e : i &l r ower i
p adygRde tusing {he,cemmpici al, A tﬁg%ﬂ%agﬁgr%BQeB W%né%ﬁlﬁ¥§?

control unit 25changes the power saving ¢ _ to be per
based on thefunikheel WineGidiv 1Pl igdwedt thHouLOITEr EhaleBPVWeL-ea88Yhee @the

current time zone. Wth such configuration, the power saving control
pattern varegsctepehdingxpantbe.el ectricity prices of the tine zones,
t her eby saving power and reducing electricity
The control part may further include a manipulation
10 unit for allowing a user to set one of the power saving
control patterns to be performed by the power saving control
unit; and the power saving control unit sets the power
saving control pattern in association with each of the power
distribution control modes of the power distribution control
15 unit, based on the intensity of the power saving control set
by the user. ‘
Accordingly, since the control pattern of the devices
is changed based on the power saving control pattern set by
a user, it is possible to save the power and alsoc maintain
20 the user’s comfort while respecting the user’s intension.
The commercial power source may have unit electricity
prices varying depending on time zones; and, when the power
distribution control wunit operates in a mode using the
commercial power source, the power saving control unit

25 changes the power saving control pattern to be performed

based on the unit electricity price of the commercial power



5bill. The power saving control unit may change the power
consunption to be reduced by the power saving control, before the power
supply sources are switched. By doing so, it is possible to prevent the use
of 10 power from exceedi ng the amount of the power supplied fromthe power
supply source and al so prevent the node sw tching operation from
chattering. Brief Description of the Drawings 15 The objects and
features of the present invention will becone apparent fromthe follow ng
description of enbodi ments, given in conjunction with the acconpanying
drawi ngs, if8owhfehat20rreent tima doagramillustrating the entire
configuration of a systemfor controlling an electric power supply to

devi ces, in accortidite SHAth PRI of thfe PO¥EaNt SEVESt | Gentrol

FIG 2 is a block diagramillustrating configuration 250f a control part in
the system Pl Eﬁﬁﬁrﬁﬁg&gﬁM Pe +?%t%§ nBRECHF IEREY pRES&HS | At ertiCon;

and time zones, thereby saving power and reducing electricity
5 bill.

The power saving control unit may change the power
consumption to be reduced by the power saving control,
before the power supply sources are switched.

By doing so, it is possible to prevent the use of

10 power from exceeding the amount of the power supplied from
the power supply source and also prevent the mode switching

operation from chattering.

Brief Description of the Drawings

15
The objects and features of the present invention will
become apparent from the following description of
embodiments, given in conjunction with the accompanying
drawings, in which:

20 FIG. 1 is a diagram illustrating the entire
configuration of a system for controllihg an electric power
supply to devices, in accordance with an embodiment of the
present invention;

FIG. 2 is a block diagram illustrating configﬁration

25 of a control part in the system in accordance with a first

embodiment of the present invention; and



FIG-3 is a block diagramillustrating configuration of a control part in
accordance wth a second enbodi nent of the present invention. 5Detailed
Description of the Enbodi nments Enbodi ments of the present invention
will be described in detail below with reference to the acconpanying

drawi ngs which forma part hereof. The sane reference nunerals will 10 be
assigned to the sane or simlar conponents throughout the draw ngs, and
redundant descriptions thereof will be omtted. An enbodi ment of the
present invention will now be described based on the drawi ngs. (First

Enbodi ment) 15Ref®IG. ng tie R Goléckt kbragyziagn | i lisstateing systfamufration
controlling an electric power supply to devices (hereinafter, referred to
as a "powero5upplpnéaetr dardy siterdqcordancordhiie ea wseponfe eavbddimenist off
the present jnvention which is used chiefly in houses. The power 20 supply
control systBf PESSpPFi éBVEBCACBower supply system and includes an AC
distribution board 1 to which AC power supply |ines Wa supplying a power to
AC devices La driven by an AC power are connected; and a DC distribution

board Z to mhigh,DE BoWeL Egghyokig g b HEB' Egg a power to DC 25devi ces
Ld driven by—a—g%%pﬁm@f—afé—ﬁﬁﬁﬁee%eg——ﬁg—éﬁf-gﬁe—pOMBr supply sources of

the system a commercial power source ACis used as an AC power supply
source, and solar cells 3 and/or a secondary battery 5 are used as a DC

pover supply SOUEodiments of the present invention will be described
in detail below with reference to the accompanying drawings

which form a part hereof. The same reference numerals will

10 be assigned to the same or similar components throughout the

drawings, and redundant descriptions thereof will be omitted.

An embodiment of the present invention will now be
described based on the drawings.
(First Embodiment)

15 Referring to FIG. 1, there is illustrated a system for
controlling - an electric power supply to devices
(hereinafter, referred to as a ‘“power supply control
system”) in accordance with the embodiment of the present
invention which is wused chiefly in houses. The power

20 supply control system is applied to a.power supply system,
and includes an AC distribution board 1 to which AC power
supply lines Wa supplying a power to AC devices La driven
by an AC power are connected; and a DC distribution board 2
to which DC power supply lines Wd supplying a power to DC

25 devices Ld driven by a DC power are connected. As for the

power supply sources of the system, a commercial power



‘The AC distribution board 1 to which the AC power 5 supply lines Wa are
connected is supplied with the AC power fromthe commercial power source
AC, and fromthe solar cells 3 as a distributed power source via a power
conditioner 4 (first power conversion neans). Further, the AC distribution
board 1 includes a main breaker, branch 10 breakers and a switch (not
shown) thereon, and supplies an AC power to an AC connection line W and
the AC power supply lines Wa branched into systens at a | oad side of the
branch breakers. Furthernore, the power conditioner 4 has the functions of
converting &DTgOWE jenwmsabedishyan haCspbaerr Ehippdly ss@ifgr o0 and AGopewer
and adj usting an output frequency and voltage to enable grid connection
with the corfiferld al FERT DUFRECERTY battepunhhpre, UBRe BE di BFr PBUEFon
board 2 to which the DC power supply lines Wi are connected is supplied
with an AC S?EP‘%&(AE@W? the AC distribution board 1 via the AC connecti on

line W. Further rthe,BCdistrifytion hoatd 2,includes a copyerter 2a .
(second power conversion HWeans at converts the AC povier intd a power

of a desir eéiuSﬁﬁS’i}F agened N2 CARUCIE 22 30 L S s L G 1 CORY EAE! BBwer

devi ce. An 250utput of the converter 2a is supplied to the DC power supply

lines Wi of rratht ihlee Sysh&NEidia gdwedtli EoRirekeCA@ S ar@ndf fo@W i 6BQhr
shown) which are built in the DC distribution board 2. In the DC

di stributiofebdardz2, ag char g&i e Seheeger pdhelrs couiee! ed/ et weenpaler
output term nal of the converter 52a and the secondary battery 5, and
charge and dbsdhaigeet hé¢ décosdampweat teyywerdiphaegnay. byFuheher, the
AC distribution board 1 includes a main breaker, branch
10 breakers and a switch (not shown) thereon, and supplies an
AC power to an AC connection line W1l and the AC power supply
lines Wa branched into systems at a load side of the branch
breakers. Furthermore, the power conditioner 4 has the
functions of converting a DC power generated by the solar
15 cells 3 into an AC power and adjusting an output frequency
and voltage to enable grid connection with the commercial
power source AC.
Meanwhile, the DC distribution board 2 to which the DC
power supply lines Wd are connected is supplied with an AC
20 power from the AC distribution board 1 via the AC connection

line W1. Further, the DC distribution board 2 includes a

converter 2a (second power conversion means) that converts

the AC power into a DC power of a desired voltage. The
converter 2a serves as an AC-DC conversion device. An
25 output of the converter 2a is supplied to the DC power

supply lines Wd of multiple systems via circuit protectors

-10-



‘charger/di scharger 2b, the secondary battery 5 is charged with a surplus
power of the DC power supplied to the DC power supply line WI fromthe
converter 2a. Furthernore, 10 an output voltage fromthe secondary battery
5 is adjusted by the charger/discharger 2b, and the power fromthe
secondary battery 5 is supplied to the DC power supply lines Wi along with
a DC power outputted fromthe converter 2a. 15As descri bed above, the DC
power outputted fromthe converter 2a and the secondary battery 5 is
supplied to an inverter 6 (second power conversion nmeans) via a DC
connecti on &nte 2. sThechnvénoer 8hewnvVeswhich DarAC bunléer sion déei cd®C

whi ch adjusts an output frequency and 20 voltage to enable grid connection
Wi th the codhekeintpenepoabdree AC. That is, the inverter 6 converts a DC
power into an AC power, and supplies the AC power to the AC power supply
lines Wa via the 15t areh BFedkiettsr ivPiirn ARCRF <t Ri-b ki 6hebEsrddischangers

t f th b d i ption, C lied f th
AC di Stri buttor Boar G TeS (REC ket i El pREBET oRoBOAFaL 2o BRSCFPRHSFRED o

DC powegr by 4 eaﬁa\%ﬁ{et eéeggnd?{;g %g%&@%gpog/\feraﬁgn c'%%rgfé”f’ée ' dd&%cin%gg%

power supply Tine . Conver se wer’ can be su from

di stributionfoar Gediidhe AGgisdyy butd on boargd 1, -egruenied LRt 0 aRAC
power by the inverter 6, and the AC'power can be supplied to the AC power

supply |ine Marger/dischdgdNe2ponaines Upddon&oRy r hrexsi,em 1beagrareci al
power source AC serves as an AC power supply source, the 10 solar cells 3
and t he secomdar yabaturmlyuss pevee af DXheobher miwey ysspplied. th ciind r ok
part 7 includes a power distribution control unit 7b (power distribution
control neareever supplng ltime vid i frof the cdrpigrtamnzat he Fponkersopel y
sources) which switches between the power supply 15 sources to supply the
devi céd L (ta3fe 9EFE%Vi8@§tﬂaeaﬁ§OWhéhBCﬁﬁﬁﬂﬂé%?ﬂiﬁaﬁﬁﬁwva5péﬂeﬁdba§§§don

Lhe arounts SF L1 POUEL, SUPPLL oG Liom e, ponet, oUplY SSUICOS: o seer

perforns a psoé@cgnééaflyi/n%a%%%trgfmsor}.st hgupplied to the DC power supply
lines Wd along with a DC power outputted from the converter
2a.

15 As described above, the DC power outputted from the
converter 2a and the secondary battery 5 is supplied to an
inverter 6 (second power conversion means) via a DC
connection 1line W2. The inverter 6 serves as a DC-AC
conversion device which adjusts an output frequency and

20 voltage to enable grid connection with the commercial power
source AC. That is, the inverter 6 converts a DC power into
an AC power, and supplies the AC power to the AC power
supply 1lines Wa via the branch breakers in the AC
distribution board 1.

25 As is apparent from the above description, an AC power

can be supplied from the AC distribution board 1 to the DC

-11-



20 operation of the devices L according to the power supply source used to
supply power, and a CPU 7a for controlling the operation of the power
distribution control unit 7b and the power saving control unit 7c. Power

di stribution control and power saving control that are performed by the
25control part 7 will now be described. The control part 7 nonitors the
power supplied from the commercial power source AC, the anpunt of the
power generated by the solar cells 3, the charge | evel of the secondary
battery 5, the AC power supplied fromthe AC distribution board 1 to the AC
power suppld@istnebWéiocandddr 52DC poneersadpl i f ronDChepdkedi giyr | ki on
board 2 to the DC power supply lines WI. The power distribution control is
perforned byomoerter| 2ag tdred coheeDerpwert kenchzg gevupdisefartgerti®d, DChe
inverter 6 and the switches built in the AC distribution board 1 and the DC
di stri buti oPPWOBr BURP LY bdsigte oWG-he rERUYTEES®EYt hed ndiff t AWRF ag@rbybe
controlling the_ su pl¥ of power between the AC distribution board 1 and the
DC distri bu%‘ilBPilb%‘grd yom " the B, sfistRePUEEBRdaP§2Batt éryt8 i §P€hafed

with the power nerated.by the_solar cells.3.0or suppli fromthe 1
comer €i al %%%’?le%%%%%% Eé/aﬁdr:r%tlghc?rh"éerc%en%ef‘f%lp Z%Qan%dtﬁgwer 1 12ne
charger/dis 2b. t , abh t r Lar g ~a+fkr _
sur pl us node ( ?§é5¥ ﬁl’)d%ﬂavﬁg% %Eeﬁgﬁgggég{jeggl Egﬁpfg%asggoﬁ%r ?}Eb tgtt&%%y 5
i's 100% (fublpshar geheaps. the amount of the power generated by the solar

cells 3 is equal” 20 to or larger than 10% of rated power. Furthernore, when
the charge |l evel i the sgswadargugpant eepnbros eguetethp ahehi gbemet-kan180%
or when the charge | evel of the secondary battery 5 is equal to or higher

t han 30% andovée @ooumt OCACt berpeweragyearr HEdpbyet heuppllyr sehtce 3 the
equal to or 25higher than 30% of the rated power, the control part 7 enters
a secéfid powetasurpllis Apdad $dcomeaanilelry battery 5 serve as DC power

supply sources. A control part 7 includes a power
distribution control unit 7b (power distribution control
means for varying the ratio of the output among the power
supply sources) which switches between the power supply
15 sources to supply the devices L (the AC devices La and the
DC devices Ld) with a power based on the amounts of the
power supplied from the power supply sources.
Further, the control part 7 includes a power saving
control unit 7c¢ which performs a power saving control on the
20 operation of the devices L according to the power supply
source used to supply power, and a CPU 7a for controlling
the operation of the power distribution control unit 7b and
the power saving control wunit 7c. Power distribution
control and poWer saving control that are performed by -the
25 control part 7 will now be described.

The control part 7 monitors the power supplied from
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In the first power surplus node, only the solar cells 3 are used as a power
supply source. In this node, the DC devices Ld on the DC power supply |ines
Wi are operated by the power generated by the solar cells 3 which is
supplied 5 via the power conditioner 4 and the converter 2a, while the AC
devices La on the AC power supply lines Wa are operated by the power
generated by the solar cells 3 which is supplied via the power conditioner
4. Herein, the solar cells 3 becone a power supply source, and the anount
of the 10 power supplied fromthe comrercial power source AC becones zero.
I n the secobldep@emeniarigiluspowde, sdersol &C,cethes Zmancthtt hefsedwmdaower
battery 5a are used as power supply sources. In this node, the DC devices
Ld on the DEepoveEed1Pdysupbey 99kdes Pelape perbtedBrdthelpyedr ehattyed in

t he secondarg battery 5 and the power %ggerated by the saolar cells 3 which
suppl i ed vi 3EFRRAPHRe PG RIY i oner theark t ROWSIhvErPRLisd, ThRPPe &R A€

devi L h C. ly I'] d. by t

gener ot ed LYLThETRr AP BORER! Fst3 GRFCACSERNEF oB pPAv: Ae Bolr aBRaFEFoner
4 and th i h - Whi lied. vi
T A S i S

and the secgbary sR@ilier Y1 PhdeCRAES PRYEr psWRP! ¥1iSAWiGRS i ANdcbhergioynt of
t he power supplied fromthe comrercial power source AC becones zero.

Further, theeepstmel pably 7 %waﬁoﬁl:mg{]st ERBTTET GcHveFQUEr SPArce pmde
(third node) when the charge | evel of the secondary battery 5 is equal to
or higher tbtboard€2yandchheganorint ohet hevpower geaadatied byitheesobanleel | s
3 is lower than 30% of the rated power. Furthernore, the control part 5 7
enters a setdnéheohfiedésbribonkensbopre hodad(tber PR dovde) ibhenonhboealrdr ge
| evel of the secondary battery 5 is |ower than 30% and the anmount of the
pover 1§enerat BASBY PRe t§8I &espditss & e dueniteorbrg hagRebyt Kent3odklangt he

rated power. In the first commercial power source node, the solar 10 cells
3, the secondar§UBR{YePy BO¥RE 9&5Wﬁ%ﬂ%§hﬁeﬁcp LNt AeCaFe dséfddas

pover SUPPl¥yBoUEcaz, D, L deybegy 4 on he OC pouer supply | nes W are
generated by thesolqr cehls b WHEN SpagRRLL e viig thE POVET with the
power generated by the solar cells 3 or supplied from the
15 commercial power source AC, through the converter 2a and the
charger/discharger 2b. Further, the control part 7 enters a
first power éurplus mode (first mode) when the charge level
of the secondary battery 5 is 100% (fuli charge) and the
amount of the power generated by the solar cells 3 is equal
20 to or larger than 10% of rated power. Furthermore, when the
charge level of the secondary battery 5 is equal to or
higher than 80%, or when the charge level of the secondary
battery 5 is equal to or higher than 30% and the amount of
the power generated by the solar cells 3 1is equal to or
25 higher than 30% of the rated power, the control part 7

enters a second power surplus mode (second mode) .
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15 conditioner 4 and the converter 2a, and the power supplied fromthe
commerci al power source AC via the converter 2a. Further, the AC devices La
on the AC power supply lines Wa are operated by the power supplied fromthe
commerci al power source AC, the power generated by the solar cells 3 which
is 20 supplied via the power conditioner 4, and the power charged in the
secondary battery 5 which is supplied via the inverter 6. In this case, the
comerci al power source AC, the solar cells 3, and the secondary battery 5
become power supply sources. 25In the second comrercial power source node,
the sol ar cells Fmanthe heixetmpeweal spoweussowdse AR Ly etlgedodsrpogad s
supply sources. The DC devices Ld on the DC power supply lines Wi are
oper at ed by3t Bsepimed geher apedeby stRpPl¥olsoures .| s I3 vidiieh nedeuppheed8Cvi a
t he power conditioner 4 and the converter 2a and the omer supplied from
the comer cP&Y16eHollr “Folhte Q@:BPﬁthéuEBﬁVeﬂﬂéﬁsz d FFe hePerghedaby

d L the AC t th
Suppl | o 1 rONF  RE"EonWerErAL Sour By et a%r %ﬁﬁ‘iﬁhi Hbin 12 BB 150 ¢
sol ar el | 5, 3, wpi,chyi5e3ubRLiAd heough 4 ﬁ&&%%o,@gr ket s

case, the commercral power source e SO ar ce become power

supply sourg@sdevices 1aU'ddefhe WREN b%rp%\&ﬁi’plg)er@fr?é§dﬂ§yairgeo%%'r%"ce@el I's

3 and the charge | evel of the secondary battéry 5 do not correspond to

those of theyfitisd aslveeCopehdiAWRId SWPl UhelSsomRdescants t e fhith and
second commerci al power source nodes, the control part 7 enters a

comnmer ci al popeliednsunpt tha rmﬂ&r(fcbh&ﬂ)da%rl it whi glerethe, AGldevisoésarla

and the DC devices Ld are operated only by the power supplied fromthe

conmmerci al pelés 3obecemaCa Z0WEIS VMR cs@lr poweand obsenpnoont nofe tihe

SUde%kFed power supplied from the commercial power source AC becomes
zZero.

In the second power surplus mode, the solar cells 3
and the secondary battery 5a are used as power suppily
sources. In this mode, the DC devices Ld on the DC- power

15 supply lines Wd are operated by the power charged in the
secondary battery 5 and the power generated by the solar
cells 3 which supplied via the power conditioner.4 and the
converter 2a, while the AC devices La on the AC power supply
lines Wa are operated by the power generated by the solar

20 cells 3 which supplied via the power conditioner 4 and the
power charged in the secondary battery 5 which supplied via
the inverter 6. In this case, the DC power supply sources
of the solar cells 3 and the secondary battery 5 becomes
power supply sources, and the amount of the power supplied

25 from the commercial power source AC becomes zero.

Further, the control part 7 enters a first commercial
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into three nodes: a first commercial power consunption node for a tinme zone
from22:00 to 07:00 for which the unit electricity price is the cheapest, a
second commerci al power consunption node for a tinme zone fromO07:00 to

10: 00 for 25which the unit electricity price is the second cheapest, and a
third commercial power consunption node for a tinme zone from 10:00 to
22:00 for which the unit electricity price is the nost expensive. The nbde
is determ ned-depending on the current tinme. In this case, only the
commerci al power source AC becomes a power supply source. 5As descri bed
above, the powerobopare Model déhd rénecfdedomvidrongthdechaven pewer of the
distribution control nodes (the first power surplus node, the second power
surpl us nNDdESCPRGRFYr BatEeHePcildl Bkt Soupte hisder ttHwsetdhdasdmybeci al
power source node, the first conmercial power consunption_ 10 node, _the

second commdPRPRF BbweRecBRYEH PO IROEE, DhdFiheSeiT cCebhfed cidl 1p¥RET

ti d d I t t of th [ f h
power Suppl hed.P el BRI T RN ol B i a RRVEPREEDnERe s
controls patselne el LheeAnie¥bafisbeadnfolle Bouder! (EaeldcBased alaly the

sel ected power distribution contro e power distribution contr

nodes are nghehi Fhkedtb-ddel aboyecsevanr npdesnakpy %2Rk, 4 hegeppube
added a node including a prediction about the anount of thé power generated

by the sol ath&el bs%3ahasedeonméRRIthIT AThed P hegeROFf Dt €8aBY BRedsolar

determ nation condition. For exanple, in the case of an air
condi ti onergelthe Ppouneregaxi ngoconthbdgheat thans3lbvrof hehe espeedi pewandes of
the power distribution control are as foll ows: First power

surpl us node: norlmal tlpefarson cozaerzs alenpever useuste24©dSacorige psndar
surplg% nDdgélerggy1§iylggc8§§£?;lggftery 5 and the commercial power
source AC are used as power supply sources. The DC devices
Ld on the DC power supply lines Wd are operated by the power
charged in the secondary battery 5, the power generated by
the solar cells 3 which 1is supplied via the power
15 conditioner 4 and the converter 2a, and the power supplied
from the commercial power source AC via the converter 2a.
Further, the AC devices La on the AC power supply lines Wa
are operated by the power supplied from the commercial power
source AC, the power generated by the solar cells 3 which is
20 supplied via the power conditioner 4, and the power charged
in the secondary battery 5 which 1is supplied via the
inverter 6. 1In this case, the commercial power source AC,
the solar cells 3, and the secondary battery 5 become power
supply sources.

25 In the second commercial power source mode, the solar

cells 5 and the commercial power source AC are used as power
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set tenperature of 25C First commercial power source node: energy
savi ng operation, set tenperature of 26C Second commer ci al
power source node: energy saving 5operation, set tenperature of 27C
First commercial power consunption node: energy saving operation, set
tenperature of 28C Second conmmerci al power consunption node: energy
savi ng operation, set tenperature of 28C, and intermttent 10operation
(e.g., 50 m nutes operation and 10 m nutes stop) Third commercial power
consunpti on node: power off Further, in the case of a lighting
devi ce, thespppby saviregscontTie DPat tevasekborld henr édpe@d veowedesuppliyvhe
power distribution control are as follows: 15First power surplus node:
normal oper&inen, WE0GU%e | gheTaged by tiSechadepodenczatgbudymbes erdegy
savi ng operatjon, 80%/Jightin
g op cells 3 whicé’is %upplied via the power conditioner 4 and
the converter 2a and the power supplied from the commercial
5 power source AC via the converter 2a. Further, the AC
devices La on the AC power supply lines Wa are operated by
the power supplied from the commercial power source AC and
the power generated by the solar cells 3 which is supplied
through the power conditioner 4. In this case, the
10 commercial power source AC and the solar cells 3 become
power supply sources.

Further, when the power generated by the solar cells 3
and the charge level of the secondary battery 5 do not
correspond to those of the first and second power surplus

15 modes and the first and second commercial power source modes,
the control part 7 enters a commercial power consumption
mode (fifth mode) in which the AC devices La and the DC
devices Ld are operated only by the power supplied from the
commercial power source AC.

20 This commercial power consumption mode is subdivided
into three modes: a first commercial power consumption mode
for a time 2zone from 22:00 to 07:00 for which the wunit
electricity price is the cheapest, a second commercial power
consumption mode for a time zone from 07:00 to 10:00 for

25 which the unit electricity price is the second cheapest, and

a third commercial power consumption mode for a time =zone
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'First comercial power source node: energy saving 20operation, 70%Iighting
Second commerci al power source node: energy saving operation, 60%Ilighting
First commercial power consunption node: energy saving operation, 50%

| i ghting 25Second conmmerci al power consunption node: energy saving
operation, 20%1ighting Third conmmerci al power consunption node:
turning off the lights That is, the power distribution control is
performed which switches between the power supply sources based on 5 the
anounts of the power supplied fromthe power supply sources. Further, the
power savi ngraont® o0 i sopakt opmEdrowhtied dper atnidgn efectmeliclevy cesiteagst he
use of the comercial power source AC increases, according to the power
suppl y sourtdee usest t exRepP Ve t h&lppvitade ther@dyestbpees3cngnihed 20 pbRer
consunption of the conmmercial power source AC and achieving a.reduction in
el ectricityCHFreRt time.pyrthor M€ FASEhe VdhirertdiGl SPBWEE Cébrs uRBYFoN

node, the power sgﬁglied to the AC devicgf La and the DC devices Ld is
vari ed depetdihy” odh- t Ae-BeetT iRV priide ¥ " @aLEh- 15ti ne zone, thereby

achiev%ng the Saﬁkngdgécpfﬂgﬁ Qﬁ§LJ%, the control part 7 selects one

from among the seven power distribution control modes (the
first power surplus mode, the second power surplus mode, the
first commercial power source mode, the second commercial
power source mode, the first commercial power consumption
10 mode, the second commercial power consumption mode, and the
third commercial power consumption mode) depending on the
amount of the power supplied from each power supply source.
Further, the control part 7 sets a power saving control
pattern for the AC devices La and the DC devices Ld based on
15 the selected power distribution control mode. The power
distribution control modes are not limited to the above
seven modes. For examplé, there may be added a mode
including a prediction about the amount of the power
generated by the solar cells 3 based on weather or a weather
20 forecast as a determination condition.

For example, in the case of an air conditioner, the
power saving control patterns for the respective modes of
the power distribution control are as follows:

First power surplus mode: normal operation, set

25 temperature of 24T

Second power surplus mode: energy saving operation,
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rTeduction in electricity expenses. Here, the unit electricity prices in the
first conmmercial power consunption node, the second comrercial power
consunption node and the third commercial power consunption node are

20i ncreased in that order. In the present enbodi ment, the power
supplied to the AC devices La and the DC devices Ld is reduced in the node
in which the unit electricity price is expensive, thereby achieving the
saving of power and a reduction in the 25electricity bills.As described
above, with the power supply control system of the present enbodi nent, it
is possiblset otgardoature pofe2s €avi ng control of the AC devices La and the
DC devices Ld in _conjunction with the switching of the power supply sources
used to supply tK&TFéwecOmBRTCLRdr , PRWEX t FOVUHSGe MOASW t EREYIYt hEA¥SRET ol
part 7 may switch an operation type of deviges before switching the power
suppl y sour@eRTaERPn exeRipl ESTREERLERR HbdeS s switched fromthe first power

surplus node to E@e S%Pond quer _sur | us_node, the o ration_type_of .the
. . S COIl om eirﬁla ower soxilrce m f: ener sSaving
devices is 10 swtched rrom the nor operation to e ener savi ng

operatgon (%%g%%%%g%inggtaﬁghé%gggé s Oo £ %?Tﬁinutes after) the power supply

source’is s fom onl'y ar cells 3 to a conbination of the

solar cells 3 angithe sespRdariabaldrsy SondGhptidh sn¥ay: wA8Pgh8aving

operation type of the devices L is switched, the power consunpfion of the

devices L ispshanged, & thanpetdeupOVSE sgioply source used to supply the
power is switched after the power consunption of the devices L has been

changed. Thi s nalsesanid possniriecial 2popeevemtortshmmpusieornof mdde powenetgygm
exceedi ng the anount of the power supplied fromthe power supply source and
prevent thesaoteg seperhingnoperdt ittmdemhwtmte®r @, and intermittent

10 operation (e.g., 50 minutes operation and 10 miriutes stop)
Third commercial power consumption mode: power off
Further, in the case of a lighting device, the power
saving control patterns for the respective modes of the
power distribution control are as follows:
15 First power surplus mode: normal operation, 100%
lighting
Second power surplus mode: energy saving operation,
80% lighting
First commercial power source mode: energy saving
20 operation, 70% lightiné
Second commercial power source mode: energy saving
operation, 60% lighting
First commercial power consumption mode: energy saving
operation, 50% lighting
25 Second commercial power consumption mode: energy

saving operation, 20% lighting
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Furthernore, in the present enbodi nent, the power distribution control of

t he power supply sources may be 25perfornmed by sw tching between five nodes
i ncluding: first power surplus node, second power surplus node, first
commerci al power source node, second comercial power source node, and a
commerci al power consunption node. In the above seven nodes, the conmerci al
power consunption node is subdivided based on the unit electricity price.
S5Further, the first commercial power source node and second commerci al

power source node nay be al so subdi vided based on the unit electricity
price, like the flrigyd tcomhérdiabnmpoweiral cpowenptorsumedieon rodesng off
Alternatively, the power distribution control of the power supply sources
my 10 be peefbi®RESby switching between three nodes including: the power
surplus node using only the DC power supply source, the conmercial power
source mode usin rﬂ§het86mﬁ9Wﬁ¥ﬂdegEFbEBﬁPEeQQ§§£9}e&?ﬁ?ﬁ6ﬁ€Fm§9pply

, d th | al ti d ' |y t i al

15" pover - SoUNTE ACEWERERE! AT oLEROBES iny~ BB LD ACVR GRS | TREINE™
des. h t [ [ ' tral  of

oty “Sour 22 nayBEt BT or RET By t SHPRG BEL e 1 R So BOURS PREPUGI ng:

a node usi ngsQRMtYed he BatdHe£eldise powedd SaPPEE 88hPPoT hesspkakoehkhs o3 and
t he secondary battery 5, and a node using power supply sources including

the commer cithe pPOYEFatSDo CEf Abhe AlbGIBaE 1 Kehy, thBeupewsr @hst coltkredal
control of the power supply sources may be perforned by sw tching between

two nodes i nubwel ngouacrode” 2husragspayeacuppliyngs ous cehel nedwel Ngupbpd v
comer ci al power source AC and a node using power supply sources other than
source used to supply the power, thereby suppressing the
10 power consumption of the commercial power source AC and
achieving a reduction in electricity bills.
Furthermore, in the commercial power consumption mode,
the power supplied fo the AC devices La and the DC devices
Ld is varied depending on the electricity price in each
15 time zone, thereby achieving the saving of power and a
reduction in electricity expenses. Here, the unit
electricity prices in the first commercial power
consumption mode, the second commercial power consumption
mode and the third commercial power consumption mode are
20 increased in that order.
In the present embodiment, the power supplied to the
AC devices La and the DC devices Ld is reduced in the mode
in which the unit electricity price is expensive, thereby
achieving the saving of power and a reduction in the

25 electricity bills. As described above, with the power

supply control system of the present embodiment, it is
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the commerci al power source AC. (Second Enbodi nent) A power supply
control systemin accordance with a second enbodi ment of the present
invention includes the 5 conmponents shown in FIG 1, like that of the
first enbodi ment. The sane nunerals will be assigned to the sane
conponents, and redundant descriptions thereof will be omtted. In the
present enbodi nent, there is further provided a 10 nmanipulation unit 7d
which is mani pul ated by a user in the control part 7. An intensity of a
power saving may be set using the manipulation unit 7d. For exanple, the
intensity ofpeseilpbaertsapersotirer @i nebwver, satingedcomtiasl a Sfpowdre SACi ng
intensity") is selected fromanong H gh, nediumand 15 Low. Here, the
power savi nAeEsi £ achothe | Bt eetigasheld hige asmgpmictiian meytibe theor
exanpl e, two steps, or faqur steps. Further, the control part 7
performs a p%‘ﬁ’/\b"‘r‘?}?a‘w n§Lcdlts oPOVRT t REPBRYT AW eT HRABIACUSHRREY L&hgnd
the DC 20 devices Ld in the five power distribution control nodes using
di fferent pa??“é‘?lﬁ's for each power saving intensity. In the case

where the power saviRgd NLENS| tihd Suodd "S\%f@clg%;i‘ﬂglflévwﬂtgégﬁt B%g 7 de:

patterns of the air ponditloner are as follows: power ~ sur
energy savifgyOpRiethoan 88ErhEIBRT 8yPECo8l 480Cces before switching the

power supply sources. For example, when the mode 1is
switched from the first power surplus mode to the second
power surplus mode, the operation type of the devices 1is

10 switched from the normal operation to the energy saving
operation (80% lighting) and then (e.g., 10 minutes after)
the power supply source is switched from only the solar
cells 3 to a combination of the solar cells 3 and the
secondary battery 5.

15 In this way, when the operation type of the devices L
is switched, the power consumption of the devices L 1is
changed. Further, the power supply source used to supply
the power is switched after the power consumption of the
devices L hés been changed. This makes it possible to

20 prevent the use of the power from exceeding the amount of
the power supplied from the power supply source and prevent
the mode switching operation from chattering.

Furthermore, in the present embodiment, the power
distribution control of the power supply sources may be

25 performed by switching between five modes including: first

power surplus mode, second power surplus mode, first
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second power Surplus node: energy saving operation, set tenperature of 28C
first commercial power source node: energy saving operation, set .
tenmperature of 28C 5second commercial power source node: energy saving
operation, set tenperature of 28C first comercial power consunption node:
energy saving operation, set tenperature of 28C, and intermttent operation
10second conmerci al power consunption nmode: power off third comerci al
power consunption node: power off Wth such power saving control patterns,
t he hi ghest power saving can be achieved. ~I'n the case where the
power savi ngoinmeensalypowetSsouticantpdehe sponed savmegcdait polwepatstorrme of
the air

mode, and a commercial power consumption mode. In the above

seven modes, the commercial power consumption mode 1is

subdivided based on the unit electricity price.

5 Further, the first commercial power source mode and
second commercial power source mode may be also subdivided
based on the unit electricity price, like the first to third
commercial power consumption modes. Alternatively, the
power distribution control of the power supply sources may

10 be performed by switching between three modes including: the
power surplus mode using only the DC power supply source,
the commercial power source mode using both the commercial
power source AC and a DC power supply source, and the
commercial power consumption mode using only the commercial

15 power source AC. Each of the three modes may be subdivided
into the seven modes.

Furthermore, the power distribution control of the
power supply sources may be performed by switching between
three modes including: a mode using only the solar cells 3,

20 a mode using the solar cells 3 and the secondary battery 5,
and a mode using power supply sources including the
commercial power source AC. Alternatively; the power
distribution control of the power supply sources may be
performed by switching between two modes including: a mode

25 using power supply sources including the commercial power

source AC and a mode using power supply sources other than
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conditioner are as follows: first power surplus node: nornal operation,
tenperature of 24C second power surplus node: energy saving operation,
20set tenperature of 25C first commerci al power source node: energy savi

operati on,

set tenperature of 26C second commrercial power source node:

energy saving operation, set tenperature of 27C 25first conmercial power
consunpti on node: energy saving operation, set tenperature of 28C
second commerci al power consunption node: energy saving operation, set
tenperature of 28C, and intermttent operation

10

15

20

25

the commercial power source AC.

(Second Embodiment)

A power supply control system in accordance with a
second embodiment of the present invention includes the
components shown in FIG. 1, like that of the first
embodiment. The same numerals will be assigned to the same
components, and redundant descriptions thereof will be
omitted.

In the present embodiment, there is further provided a
manipulation unit 7d which is manipulated by a user in the
control part 7. An intensity of a power saving may be set
using the manipulation unit 7d. For example, the intensity
of the power saving (hereinafter, referred to as a “power
saving intensity”) is selected from among High, medium and
Low. Here, the power saving intensity is not limited to the
three steps, but may be, for example, two steps or four
steps.

Further, the control part 7 performs a power saving
control on the operation of the AC devices La and the DC
devices Ld in the five power distribution control modes
using different patterns for each power saving intensity.

In the case where the power saving intensity 1is
“High,” the power saving control patterns of the air
conditioner are as follows:

first power surplus mode: energy saving operation, set

temperature of 26T
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third commercial power consunption node: power off 5Wth this power saving
control patterns, the second hi ghest power saving can be achieved.

In the case where the power saving intensity is "Low', the power saving
control patterns of the air conditioner are as follows: 10first power

surplus node: normal operation, set tenperature of 24C second power
surplus node: nornmal operation, set tenperature of 24C first
comerci al power source node: energy saving l5operation, set tenperature of
25C second commerci al power source node: energy saving operation,

set tenperature ekcdnd fposércaurmrltisal mpdeer ewssgyptsaoringdepasagyoravi ng
operation, set tenperature of 26C 20second comrerci al power consunption
nmode: energyet temperature of 28T
first commercial power source mode: energy saving
operation, set temperature of 28T
5 second commercial power source mode: energy saving

operation, set temperature of 28T

first commercial power consumption mode: energy saving

operation, set temperature of 28T, and intermittent
operation
10 second commercial power consumption mode: power off

third commercial power consumption mode: power off
With such power saving control patterns, the highest
power sa&ing can be achieved.
In the case where the power saving intensity 1is
15 “medium”, the power saving control patterns of the air
conditioner are as follows:
first power surplus mode: normal operation, set
temperature of 24T
second power surplus mode: energy saving operation,
20 set temperature of 25T
first commercial power source mode: energy saving
operation, set temperature of 26T
second commercial power source mode: energy saving
operation, set temperature of.27T
25 first commercial power consumption mode: energy saving

operation, set temperature of 28T
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savi ng operation, set tenperature of 28C third commercial power
consunpti on node: energy saving operation, set tenperature of 28C, and
intermttent operation 25Wth such power saving control patterns, the
devices are controlled so that the | owest power saving can be achieved.

As descri bed above, based on the power saving intensity set by a user, a
power saving control pattern corresponding to each of the power

di stribution control 5 nodes is set. This nmakes it possible to save power
and al so maintain the user's confort while respecting the user's intension.
(Third Enbodi nentsedond hecdmmercimt spowad emsadiummition t rodent r enepayt 10
7 includes the power distribution control unit 7b which swi tches between
the power ssRpiydseneratidependictg tomndratamunet o8tthe podedinseppiiceenty
each of the power.supply sources. However, the power distribution control
unit 7b may®RWRth°Bet ween the power supply sources depending on an

15amount of the %%%%a‘%%%%3%%13%’ﬁé%%é“?@ﬂéﬁ%ption mode: power off

5 With this power saving control patterns, the second
highest power saving can be achieved.

In the case where the power saving intensity is “Low”,
the power saving control patterns of the air conditioner are
as follows:

10 first power surplus mode: normal operation, set
temperature of 24T

second power surplus mode: normal operation, set
temperature of 24

first commercial power source mode: energy saving

15 operation, set temperature of 25T

second commercial power source mode: energy saving
operation, set temperature of 25T |

first commercial power consumption mode : energy
saving operation, set temperature of 26T

20 second commercial power consumption mode: energy
saving operation, set temperature of 28T

third commercial power consumption mode: energy saving

operation, set temperature of 28T, and intermittent
operation
25 With such power saving control patterns, the devices

are controlled so that the 1lowest power saving can be
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1n the present enbodinment, the control part 7 determ nes an anmount of the
demanded power by nonitoring the AC power supplied fromthe AC distribution
board 1 to the AC power supply lines Wa and the DC power supplied fromthe
DC 20 distribution board 2 to the DC power supply Iine Wi, or by obtaining
i nformation on power consunption of the AC devices La and the DC devices
Ld. Wien the anmount of the demanded power is small, the solar cells 3 and
the secondary battery 5 are used as power supply sources. Further, the
commerci al 25power source AC is additionally used as the anpunt of the
demanded powrigeveteases, and the commercial power source AC is solely
used as a power suppui?source when the anount_ of the demanded power becones

| ar ge. Fur BFer , 98571 ReDr eBAVCenmb &SNt , % he T&r i R i n°tHé Bower

ity of, the sgl I1s 3 and_th d 5 batt 5 (th ‘
and m i M RERS 01 SEhe BEpdel E°B1 thoHOAET WA LRD c AP id CupBPrERFT

autributabl &40 408, #11a008 4 NeaQkar cFALAL! Qb RE! WRGR DL Ol 1300 dBRLESL

al ready prepare: ere e power ution control which swtc

bet weeg the,pever; supply srLeslapendi NG oNidecamypt BbweOahheapguer
demanded by the devices is perfornmed based on the variation in the power

capaci ty ofpdhersoh arcirel bge? andcbi€osecomiliary hatdpsat ing Fuheheuseres t he
control part 7 perforns the power saving control operation as in the first
enbodi nent ,ibesesien. the results of the power distribution 15control.

The control part 7 may include a power distribution control unit 7b which
swi t ches bet ween ({The rgoWebostipyeinE )sour ces based on both the anpunt of the
power supplied fromeach of the power supply sources and the anount of the
power 20 demandé@ Hyhe helgeyi eed. SEROPRi € METHE ¢ drite of OPaF Pl 7Part
nonitors the power generated by the solar cells 3, the_power ch rggthE t he

seconddry bht &G WShd e BRtRMt S THE Herhde8 boRer , "3hd el n t he
ba ance PeLUgrReANE SRTRUAT SRR OGP Laut0 LALEandh oLt e

amount of the power supplied by each of the power supply

sources. However, the power distribution control unit 7b

may switch between the power supply sources depending on an

15 amount of the power demanded by the devices.

In the present embodiment, the control part 7

determines an amount of the demanded power by monitoring the

.AC power supplied from the AC distribution board 1 to the AC

power supply lines Wa and the DC power supplied from the DC

20 distribution board 2 to the DC power supply line Wd, or by

obtaining information on power consumption of the AC devices

La and the DC devices Ld. When the amount of the demanded

power is small, the solar cells 3 and the secondary battery

5 are used as power supply sources. Further, the commercial

25 power source AC is additionally used as the amount of the

demanded power increases, and the commercial power source AC
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Herein, the power distribution control is performed such that the solar
cells 3 and the secondary battery 5 are used as power supply sources as
much as possi ble and the comrercial power source AC as |little as possible.
In the above enbodi nents, the control part 7 includes 5 both the power
distribution control unit 7a (power distribution control neans which
changes the ratio of the outputs anong the power supply sources) which
swi t ches between the power supply source used to supply the power to the
devices L (the AC devices La and the DC devices Ld) 10 based on the anmount
of the powetssappelierdusedmasach pbwehespprey supplog sdwerceshe aadothe pdwer
saving control unit 7c _which perforns the power saving control on the

oper ati on ofN¢héeHR{REsPPVBASRACORES heapdRer supply source in use.
However, the devices_ L may, i ncl ude thelﬁgmer sayving control 15 unit 7c,

and the power saviid&ntrt GHet RhRAHedSTROERECREYI (&€ LV~ bHPRI AL

i nf ti bout th i t chi f th I by th

i stribut | OFTRORPHET. S o ERE. cTieTol Spabt’ 7° A peht o ReERE uer
oo mosEontbilybeged e kSRR oB 00, L e ghous erofimgps, Shere
supply Ili ne@he\!\aD%éu@pl WhAgnt RanP®eersdh 1t ks AG €hevi 15esath Fe 0PET 8hed cB¥nkhe AC

power and the power supply lines supplying the power to the DC
devices Ld pDpesaled bydiheibl pewreen2hignevend adgnikhaughatiheppepate.
supply systemincludes either the AC power supply lines Wa or the DC power
supply |ineShdiefotrtde power peaerngdisntribhtiray beomperddr med din setjtaehesi on
with switching between the power supply sources.
between the power supply sources depending on the amount of
10 the power demanded by the devices is performed based on the
variation in the power capacity of the solar cells 3 and the
secondary battery 5. Furthermore, the control part 7
performs the power saving control operation as in the first
embodiment, based on the results of the power distribution
15 control.

The control part 7 may include a power distribution
control wunit 7b which switches between the power supply
sources based on both the amount of the power supplied from
each of the power supply sources and the amount of the power

20 demanded by the devices. 1In this case, the control part 7
monitors the power generated by the solar cells 3, the power
charged in the secondary battery 5 and the amount of the
demanded power, and maintains the balance between the demand
and supply of power in the relationship of “the amount of

25 the supplied power = the amount of the demanded power”.

Herein, the power distribution control is performed such
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Further, the present invention nmay be applied to the power supply system
whi ch includes one of the solar cells 3 5 and the secondary battery 5, and
the conmmercial power source AC. Alternatively, the present invention may be
applied to the power supply system which includes only the solar cells 3
and the secondary battery 5 as the power supply sources. Wiile the

I nvention has been shown and described with 10 respect to the enbodi nents,
it will be understood by those skilled in the art that various changes and
nodi fications may be nmade wi t hout departing fromthe scope of the invention
as defined that heh¢obbdarngedlai A5 andNidte isewirmdamd batteny A syst eseflor
controlling an electric power supply to devices conprising: 5a plurality of
power supplds sdRPERE; SuPPlyon@owFCadr eafeviieel wAPchPPssdbleenaby afhe

el ectric power; and a control gart whi ch determ nes_a power supply
source for FAEPRCHFLIRhPUIEST cBRUERY LOmT of $EEHS aBURPS3tPtRe power 10to be

supplied to the deviGes Based QMnbasndSte’ M ped RANST,SYPRLY $040E%udes
5 both the power distribution control unit 7a (power
distribution control means which changes the ratio of the

outputs among the power supply sources) which switches

between the power supply source used to supply the power to

the devices L (the AC devices La and the DC devices Ld)

10 based on the amount of the power supplied from each of the
power supply sources; and the power saving control unit 7c¢
which performs the power saving control on the operation of
the devices L based on the power supply source in use.
However, the devices L may include the power saving control

15 unit 7c, and the power saving control unit provided in the
devices L may obtain information about the switching of the
power supply source by the power distribution control unit
7b from the control part 7 and perform the power saving
control based on the information.

20 In the above embodiments, there is illustrated the
power supply system which includes both the AC power supply
lines Wa supplying the power to the AC devices La operated
by the AC power and the DC power supply lines Wd supplying
the power to the DC devices Ld operated by the DC power.

25 However, even though the power supply system includes either

the AC power supply lines Wa or the DC power supply lines Wd,
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2. The systemof claim1l, wherein the power supply sources includes a
commerci al power source, a distributed 15 power source, and a secondary
battery which is charged by at | east one of the comercial power source and
the distributed power source, the devices being driven by the power
supplied fromthe power supply sources, wherein thecontrol partincludes:a
power 20 distribution control unit which perforns a power distribution
control by determ ning a power supply source for each of the devices based
on at | east one of an ampbunt of the power supplied fromthe power supply
sources andtle pewent sivihe powhrdenmadedehypehdotueiicasn aganiuncEhng
25t he power supply sources based on a result of the determ nation; and a
power savi ngliedntWbiCcing BRFEPEn pelRe cPAEeh PeRREY sB9VRgERontrol in
accordance with the power supply source determ ned by the paower
di stribution confrBIthedit the Pﬁﬁ?eﬁtp&ﬁ¥EQEﬁﬂﬂnﬁﬁYoheoﬁﬂﬁi%?Qw?%sﬁaﬁding
device can be reduced,. 5 3.The system.of .claim2 wherein th o]
distributid%o%%%t?%Fpﬁ%iFyﬁgF OW%%cgné%%lﬁééﬂﬂoﬂl fi@% i%%f%gn%ggﬁsngdes
n whi gh g, POURL LecStRRL) ClatLebhies dCYhaeELl BBhAR IhA! BHRAL BBMeEe
supply sources; and Ot he power saving control unit pertor one of power
AC. Alternatively, the present invention may be applied to

the power supply system which includes only the solar cells

3 and the secondary battery 5 as the power supply sources.
While the invention has been shown and described with
10 respect to the embodiments, it will be understood by those
skilled in the art that various changes and modifications
may be made without departing £from the scope of the

invention as defined in the following claims.
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savi ng control patterns having different power consunptions, based on the
power distribution control node perforned by the power distribution control
unit. 154. The system of claim 3, wherein the power distribution control
unit perforns one of the power distribution control nodes conprising a node
using the comrerci al power source and a node using a power supply source

ot her than the commercial power source, 20wherein, when the power
distribution control unit operates in the node using the power supply
source including the conmercial power source, the power saving control unit
reduces t hevhpowetrs cobesimgd i om: by a | arge anount, conpared to when the power
distribution control unit operates in the 25nbde using the power supply
source other than the commercial power source. 5. The system of claim 4,
wherein the distributed power source _includes solar cells, wherein the
pover di str}buti én LEHISSI LRI COPEFPILAEIS HFheSbPCERES pERETdi SRR Bt FBn
control nodes conprising, a node using only the solar cells, a node using

t he solar(é%Y%F%%deW%gg%Eﬁﬁdary battery, and the node using the

commer ¢i al power _squrce; .and the power i trol unit reduces the
power 10 consunp?ighuﬁ?lé%VéFGEFxﬁﬁ%hﬁ%&gﬁégg¥ﬁ%Q§§Ver di stribution control

uni t operates indfie gpdedssl Nded € DOVRI FHPRLY HOWEE bicldli Bgetheic
comerci al power source, than when .the power distribution control unit

operates i npddper hoghggusi ng the solar cells and the secondary battery, and
reduces the
a control part which determines a power supply source

for each of the devices and controls an amount of the power
10 to be supplied to the devices based on the determined power

supply source.

2. The system of claim 1; wherein the power supply
sources includes a commercial power source, a distributed
15 power source, and a secondary battery which is charged by at
least one of the commercial power source and the distributed
power source, the devices being driven by the power supplied

from the power supply sources,
wherein the control part -includes: a power
20 distribution control unit which performs a power
distribution control by determining a power supply source
for each of the devices based on at least one of an amount
of the power supplied from the power supply sources and an
amount of the power demanded by the devices and switching
25 the power supply sources based on a result of the

determination; and a power saving control wunit which
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15 power consunption by a | arger anount when the power distribution control
unit operates in the node using the solar cells and the secondary battery,
t han when the power distribution control unit operates in the node using
only the solar cells. 20 6. The systemof claimb5, wherein the power
distribution control unit perforns one of the power distribution control
nodes including a first node using only the solar cells, a second node
using the solar cells and the secondary battery, 25a third node using the
solar cells, the secondary battery and the conmerci al power source, a
fourt h nodepesfogmns he peetarsaeihg andttrbe tomaecordbnpewsitbotheepowrd a
fifth node using only the commercial power source; and t he power
savi ng cont$epplvi sodyes st gyarifngedn bhe thewmowssy i digseohrwiol omheantiel
power distribution control 5 unit operates in the first node, sets an
amount of a'RFEHuctIdn GH7% hé pBRERT corREFHIR bR 0 A mbXiSnuRPYAFERORA&ASt he
power distribution control unit.operates in the fifth node, and sets an
anount of the"teduttio eiﬁegﬁge bwer consunption to a value larger than O
and snmgll er than the 10maxi nrum val ue when the power distribution control
unit operates in the second, third or fourth node. 7. The system of any

one of claigs 3 t19,H,sydiaigi Hrt Bea¢ANLY OlyRardid WhdepowdE! H88rabution
mani pul ation unit for 15 allowing a user to set one of the power saving
control patéehbsol 0 el Perfedifiehsdy ohBe PPWRSowa i 130 sEGIPUd i dini tonakdl
modes in which the power is supplied to the devices from the

different power supply sources; and
10 the power saving control unit performs one of power
saving control patterns having different power consumptions,

based on the power distribution control mode performed by

the power distribution control unit.

15 4. The system of claim 3, wherein the power distribution
control unit performs one of the power distribution control
modes comprising a mode using the commercial power source
and a mode using a power supply source other than the
commercial power source,

20 wherein, when the power distribution control unit
operates in the mode using the power supply source including
the commercial power source, the power saving control unit
reduces the power consumption by a large amount, compared to
when the power distribution control unit operates in the

25 mode using the power supply source other than the commercial

power source.
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the power saving control unit sets the power saving control pattern in
associ ation with each of the power 20 distribution control nodes of the
power distribution control unit, based on the intensity of the power saving
control set by the user. 8. The system of any one of clains 3 to 7,

wherein the 25commerci al power source has unit electricity prices varying
depending on tine zones; and, when the power distribution control unit
operates in a node using the commercial power source, the power saving
control unit changes the power saving control pattern to be perfornmed based
on the unit electricity price of the comrercial power source at current

5tinme zone. 9. The system of any one of clains 2 to 8, wherejn the power

savi ng cont¥ol ufie 6ﬁﬁﬁ§§% P eﬁ%ﬁMﬁ %onghﬁﬁ?FBntP§ &Qﬁ?ﬁﬁk%%?%prwgr

power saviqg control,_ before go r 10supply sources are swtched.
ource includes so ar e

wherein the power distribution control unit performs

5 one of the power distribution control modes comprising a

mode using only the solar cells, a mode using the solar

cells and the secondary battery, and the mode using the
commercial power source; and

the power saving control wunit reduces the power

10 consumption by a larger amount when the power distribution

control unit operates in the mode using the power supply

source including the commercial power source, than when .the

power distribution control unit operates in the mode using

the solar cells and the secondary battery, and reduces the

15 power consumption by a larger amount when the power

distribution control unit operates in the mode using the

solar cells and the secondary battery, than when the power

distribution control unit operates in the mode using only

the solar cells.

20
6. The system of claim 5, wherein the power distribution
control unit performs one of the power distribution control
modes including a first mode using only the solar cells, a
second mode using the solar cells and the secondary battery,
25 a third mode using the solar cells, the secondary battery

and the commercial power source, a fourth mode using the
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15

20

25

solar cells and the commercial power source, and a £fifth
mode using only the commercial power source; and

the power saving control unit does not perform the
power saving control when the power distribution control
unit operates in the first mode, sets an amount of a
reduction in the power consumption to a maximum value when
the power distribution control unit operates in the fifth
mode, and sets an amount of the reduction in thé power
consumption to a value larger than 0 and smaller than the
maximum value when the power distribution control wunit

operates in the second, third or fourth mode.

7. The system of any one of claims 3 to 6, wherein the
control part further includes a manipulation unit for
allowing a user to set one of the power saving control
patterns to be performed by the power saving control unit;
and

the power saving control unit sets the power saving
control pattern in association with each of the power
distribution control modes of the power.distribution control
unit, based on the intensity of the power saving control set

by the user.
8. The system of any one of claims 3 to 7, wherein the
commercial power source has unit electricity prices varying

depending on time =zones; and, when the power distribution
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control unit operates in a mode using the commercial power
source, the power saving control unit changes the power
saving control pattern to be performed based on the unit
electricity price of the commercial power source at current

time zone.

9. The system of any one of claims 2 to 8, wherein the
power saving control unit changes the power consumption to
be reduced by the power saving control, before the power

supply sources are switched.
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