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]
Enbodi nents described herein relate to a technol ogy of mmmwm‘\mmgw“\he
operation schedule of a control-target device in a cons ) as an
energy supplying device, an energy consum ng device, or an ggepgy Storage
devi ce. 10 BACKGROUND [0002] The energy consunption by cemrercial—
wor k- r el at ' i deph b ' tRS
subst ant | AT 0 G A B Y O e en
manager of a buiIdDHQ;MézﬁﬁﬁrM@ﬁ@p@bﬂNP5qaﬁi&IﬁG5§éP O8RS energy, the
final energy consunption can be suppressed. [0003] Mreover, the needs for

a so-cal l ed peak-cut that decreases the energy consunption in a peak tine
slot incred8&l n accordance with recent shortfall of electric power supply.

20 For exange1it "BmbBRSheht i desbr{hed BRUWRS: £RBSHER tOB tE&CERDLEGY
commerclal-scale utility custoners |ike buildings. Mreover, the needs for

a peak shigf PRYIRLZiRG HBEK OPEYAN 1ORe SGRSBHSML i BnCSRFFPeatrRIEFne usi ng
a thermal ener@y St o aghAMIAE IRAERSE an?2nkRd94Euppdeinguabvacbackgr ound
circunstance, it is expected that the installation OL energé sugglying

devi ces utdT i SRHEIY cCRnENBIRT cI@RET Yy, X uRT GRCEDY af “BORRT End Sorar heat,

is further accelerated in future. However, the output by energy supplying

devices utilizing regenerative energy largely 30 varies depending on a
clinat%ocdﬁﬁﬁﬁgiébmgke weat her. Hence, it is also expected that the

inSta||atUMDGﬂéEn&hgyeﬁbagggeodeumpe30hibg aobattredglandra-rhéatat ener gy
Loy 207 SE1 et "t AREPIESALS SRR AL LY {appecslengted Tron
devi ces anguegesgyislbyapge tHewifcehei fishall edoile ener@y000Rsumption.

Hence, when a manager of a building, a user thereof

15 continuously saves energy, the final energy consumption can
be suppressed. .
[0003] Moreover, the needs fof a so-called peak-cut that
decreases the energy consumption in a peak time slot increase
in accordance with recent shortfall of electric power supply.

20 For example, the upper limit of the power consumption is set
for commercial-scale utility customers 1like buildings.
Moreover, the needs for a peak shift having the peak of an
energy consumption shifted in time using a thermal energy
storage device increase.

25 [0004] Under such a background circumstance, it is expécted
that the installation of energy supplying devices utilizing
regenerative energy, such as solar power and solar heat, is
further accelerated in future. However, the output by energy
supplying devices utilizing regenerative energy largely

30 varies depending on a climate condition like weather. Hence,
it is also expected that the installation of energy storage
devices like a battery and a thermal energy storage device,
that can compensate such variability is accelerated from now
on.

35 [0005] As explained above, it 1is expected that energy

supplying devices and energy storage devices installed in
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2 facilities like buildings becone diversified fromnow on. Mreover, a

pl anni ng schene of an operation plan for efficiently operating those
devices well linked with existing devices in the whole construct becones
necessary. 5 [0006] For exanple, there is a schene of mnimzing the energy
consunption, the costs, and the CO2 pr&ducing |evel during a predeterm ned
time period for an energy supplying facility with a thernal energy storage

tank. Therfeacalrel%esﬁ,o fiJé rﬁ@ééﬁé‘gdpx‘?@f(sff'ie@aﬁﬁgmoﬁoﬁnon
oa redic tI O

~air-conditioner and a schene of utilizing an_ice
t her nmal st e i - @onﬁi@ﬂ@h@g festhemee 9 cBR. QAR Pat BHENoL0B763767,

3519321, <$1 x;ﬁﬁ) oBg g}(ﬁ%4@8@@&@9@&@wﬂﬁédmladméﬁgseghﬁnes of

an operation are all schenes focusing on on
t her mal er@w@ okragehe Sﬁiﬁ%le Wr@eﬁ&%@@w desre’sahyd: a battery

thereofy a @y-pew@regawgqer Q%%&%r|§3éﬂgcﬁéméxﬁﬁlﬂﬁﬂﬂmiﬂﬂn@hthé has t he
ener gy eve to be supplied varying depending 20 on a ather %ﬁ
Nbr eover , SRREFYi HRPVERHOROMRM TV - SEHE s BRE b‘§188n§8 i on

level i's piedcded 11 A\AACEhe @A rld @ aRiR e apl anerel, atpsleloy

consum ng devi ce and an ener st orage device a ge5| ned based.gn the
predi ct ed $aFikity yigh éeﬁlé‘?g‘ga rﬁfbﬁ’e‘%@f StOREs (?né? Tpti enaﬂgvel is

predi ct ed bagatw Jrapkrdat-niag peakheﬁtm@dmwem da‘emandndetcr,oner
Accor di ngl t he characteristics de endlng og &he ogeratl ?Eﬁ%
mul ti pt@ dﬁ@?%e%r%@lﬂF%?%reﬂ?dk?nﬁg are Sht UbtLEBHEP ddFaton & time of
predi cti ongr@pnglgé hei hi gbhyiBlopeecise prpdakttan. cadapanb@askwaydoobt ai ned.

[ 0010] Enbodi nents de ibed_h been nade in order to address the
above- expl Al e dP Yecﬁﬁ?gékgdl§3§vghgagg§? and it is an object of the present

invention to provide an electric/thermal energy storage optim zing

t echnol ogy_of performng prediction and setting of an electric/thernal
energy st hedul e in consideration of respective 3 control set

val uesief c¢oobsdl - mmtdmadeplanhemgbyceﬂMaacwﬁg&ra qmeg@tddroPlgheci si on,
Sbove obj ebt, SRS RS TR Do TRres AR @52{%‘?{1%‘“%0%@“*3&“ e

above obj et n pr es i on s the
foll owi ng éﬁehgycatof&ge urgstar power generatlon device a attery

thereof, a solar-powered water heater is out of consideration
which has the energy level to be supplied varying depending
20 on a weather.
[0009] Moreover, according to the conventional schemes, an
energy consumption level is predicted in advance, and the
operation plans of an energy consuming device and an energy
storage device are designed based on the predicted value. In
25 general, however, the energy consumption level is predicted
based on past data on weather and a power demand, etc.
Accordingly, the characteristics depending on the operation
status of multiple devices of different kinds are out of
consideration at the time of prediction, and the highly
30 precise prediction cannot be always obtained. '
[0010] Embodiments described herein have been made in order
to address the above-explained technical disadvantages, and
it is an object of the present invention to provide an
electric/thermai energy storage optimizing technology of
35 performing prediction and setting of an electric/thermal

energy storing schedule in consideration of respective



(1) a setting unit that sets a control setting value for setting an
activation, an operation, and a deactivation during a future predeterm ned
time period for at | east one 10 of control -target devices that are an

ener gy supplying device including a device which changes an energy supply
| evel depending on a weat her condition3 an energy consum ng devi ce which
consunes energy, and an energy storage device which stores energy; 15(2) a

predi cti ng.ynii ot hatesets 3y edict edh val e, of s conyyupd. &ner gy, gl f he
t

energy consum ng devi ce of supplying energy o e energy supplying device
during theehhapeéngredaesiigtian preeigarnodandserplohing canpatisdentet ween
t he contro# seLtipg value set by the setting unit and a past 20 control
setting va Be; (3) a start-stop optimzing unit that creates a
start-stopl8ehélul &mobpafged b9 optfenRlhgha Gher 2w sEhHEfH.e én the

control st agggbadRvheeodUEhBIp-BEcRECRL BRI BRD chibTByREkihRd rfRAIedie)y t he
predi cted value and 25 a characteristic of the control-target devicCe in

view of a peebBeienrki RedtBYaPuati on i ndex; and -~ (4) a

status-quantity optiiy Zidi wWid JhRat ceh e &8ss ANcEhesbl | fddhaid®b 19Rer gy
storing schedul e obtained by optimzing a status quantity of the,
control -t afF§EtSeebiRS Ao ASF NS t4QH v aRcPBHEIRHOBN e S ELACELVES188hedul e

and the chahaehgrastueupé plhedsOstnDhed af Ot ploMis® fdy deWelfst! bgie
predeternlnfd eval uation index. [0012] O her aspects of ihe enbodi ment are
a met holl f 8F GUUT HGHIRE RERLEREHNLT SF RAAEBETHPI HEtRY E53&EEi ve 35
units by aifielmaifg ar &hweidd ofhicki thehyss anfl endrogr stppdy lévedusing
the conputer to.realize the ﬁbove-e pl ai ned functions. BRI EF DESCRI PTI ON OF
DRAW NGS  BBEFRY @5 £ FESGRCh R o P LoAT GUPEEY TPt b ORI RS r at i ng
an exanpl ewrlient ebnstinesmeheeger gyndt ahagaecepl/i Bicorages isvdre WhGch? is a
connecti on gonfiguration di agr am
stores”energy;
15 (2) a predicting unit that sets a predicted value
of consumed energy of the energy consuming device or supplying
energy of the energy supplying device during the future
predetermined time period based on a comparison between the
control setting value set by the setting unit and a past
20 control setting value;

(3) a start-stop optimizing unit that creates a
start-stop schedule obtained by optimizing a start-stop
schedule of the control-target device during the
predetermined time period based on the predicted value and

25 a characteristic of the control-target device in view of a
predetermined evaluation index; and

(4) a status-quantity optimizing unit that creates
an electric/thermal energy storing schedule obtained by
optimizing a status quantity of the control-target device to

30 . be activated based on the start-stop schedule and the
characteristic of the.control-target device in view of the
predetermined evaluation index. |
[0012] Other aspects of the embodiment are a method for
realiZing the functions of the above-explained respective

35 units by a computer or electronic circuits, and a program for



illustrating an exanple configuration of control-target 10 devices in
construct; FIG 3 is a block diagramillustrating angexanple configura?ion
of an electric/thermal energy storage schedul e optim zing device; FIG 4 is
a block diagramillustrating a 15 configuration of an optim zi ng’ process
unit; FIG 5 is a flowhart illustrati4ng a process procedure of planning a
SS?F-Qay scgfdyle bylére el ectric/thermal energy storage schedul e

imzin e; ' [ ampddilusd r atn x&re! exppbest
data and %ﬁe%ﬁ'b%on t&&ta%dgﬁle%]{jnafg{ pr oécdelsls dataiahi]?ori ng uér?i{t ; rlﬁ%at geirszg
fl owchart fidnafstonat-i ng a process procedure by a start-stop optimzing unit;
FIG 8 is a diagramillustrating a |owtenperature production unit price o%
a control -target device; 25FIG_9 is a diagramillustrating a .
hi gh- t enp &RIER SESGIRAIGH QhiBRAMHNGS of the control -target device; FIG
10 is a diggam i | #4etrating ap agbhMattesnor denfdfucantonl -dsagesmdevi ces
and a start-stop condition thereof ; FIG.,l} s a dia ran1i|éy3££ I ng an
al | ocat i ori lgfusgoratigiht 2Bl PRI dRITTE Af Egﬁﬁm%?og%%ﬁQ%x g

optimizing system;

FIG. 2 is a connection configuration diagram

illustrating an example configuration of control-target
10 devices in a construct;

FIG. 3 is a block diagram illustrating an example
configuration of an electric/thermal energy storage schedule
optimizing device; _

FIG. 4 1is a block diagram illustrating a

| 15 configuration of an optimizing process unit;

FIG. 5 1is a flowchart illustrating a process
procedure of planning a next-day schedule by the
electric/thermal energy storage schedule optimizing device;

FIG. 6 is a diagram illustrating example past weather

20 data and operation data stored in a process data storing unit;

FIG. 7 is a flowchart illustrating a process
procedure by a start-stop optimizing unit; |

FIG. 8 is a diagram illustrating a low-temperature
production unit price of a control-target device;

25 FIG. 9 is a diagram illustrating a high-temperature
' production unit price of the control-target device;

FIG. 10 is a diagram illustratingan activation order
ofcontrol—targetdevicesandiistart—stopconditiOnthereof;

FIG. 11 is a diagram illustrating an allocation of

30 a'contfol—target dévice at each clock time;' _

FIG. 12 is a diagram illustrating an example cold
water production unit price in a day;

FIG. 13 is a diagram illustrating an example in which
cold water production unit price in a day is arranged in an

35 ascending order;



FIG 12 is a diagramillustrating an exanple cold water production unit
price in a day; FIG 13 is a diagramillustrating an exanple in which
cold water production unit price in a day is arranged in an 35 ascendi ng
order; S FIG 14 is a diagramillustrating an allocation of a
control -target device in accordance wish a | owtenperature production unit
priceé)I f FIG 15 is a di agramillustrati ng an optimzation 5
variable for a con on optim ato di agram
illustrating an exg:lr?{g% rléelggc?l haglé?rgehq%?t%%t]él\lf%l urét |]lgLr1°c‘-’u_‘dl G 17
is a fl owchafdntizfdhsttat:agemglearlmeornﬁ:cqmmmcmwet\}n/rmriow ctwmp@ma:tda;e
reschedul i nﬂ fornme 10FIG 18 is a diagramillustrati ng an exanpl e
presentati®B oglf‘lc 1P8a8nfL vBFiffia set val ue adjusting unit: FI G

19 is a diagram il [Fust.rats ng an dbegnplre ifjlesdmaatingn aof o@tllms;ckalteixmi in the
set val we ggkggé%gg#um ; hg"lt%&'l: ﬁggiqliﬁgth i.Ilustrating logics of a PW

15 setting an nince se in-accordance with a nunber of
persons present inEIXG.00dp ahd a diagram FiGlugtrasingdiagr @nandlstrating

an exampl eBigseabal banedh 3oEO0R BYARAAELAAG Rys! | n accordance with a

nunber of persons present in a Foom b: e setting value 20 adjusting unit.
DETAI LED DESCRI PTI &NG.001%] is a flowchart illustrating a process
procedure when a current-day rescheduling is performed;
10 FIG. 18 is a diagram illustrating an example
presentation of a load level in a set valuevadjusting-unit;
FIG. 19 1is a diagram illustrating an example
presentation of a load level in the set value adjusting unit;
FIG. 20 is a diagram illustrating logics of a PMV
15 settingandan illuminance setting in accordance with a number
of persons present in a room; and
FIG. 21 is a diagram illustrating an example
presentation of a room-by-room load level in accordance with
a number of persons present in a room by the setting value

20 adjusting unit.

DETATILED DESCRIPTION
[0014]
[A. Outline of Embodiment]

25 [1. Electric/thermal Energy Storage schedule Optimizing
System]

An electric/thermal energy storage schedule
optimizing system according to an embodiment includes, as
illustrated in FIG. 1, various control-target devices 2

30 installed in a construct 1, local control devices 3, and an
electric/thermal energy storage schedule optimizing device
N :
[0015] The control-target devices 2 include at least one
of an energy consuming device, an energy supplying device,
35 and an energy storage device. The energy consuming device

includes, for example, an air-conditioning device



[A. Qutline of Enbodinent] 25 [1. Electric/thermal Energy Storage schedul e
‘Optim zing Systen] - An el ectric/thermal energy storage schedul e
optim zing system accordi ng to an enbodi nent includes, as illustrated in
FIG 1, various control-target devices 2 30 installed in a construct 1,

| ocal control devices 3, and an el ectrigc/thermal energy storage schedul e
optim zing device 4 [0015] The control -target .devices i nclude at | east

2
one of an energy cansum ng. device, an. energy .supplying device, 35 and an
ener gy st of83E  HEVOCEIOTRE) endh ol EBNSEA AFVASe! c@Ichcr uRESY ORI o, an
ai r-condi t deniing . devhe endrdiaisuppdiding deetyre dntlghésngfoe\dxzapland a heat
source device..,The ener suppl.yi.ng devi ce_includes, for exanple, a solar
power genePat?BRE dRVITE JAE 2 AO RS L 55ud P Bl VB T He AT SR BaS, The
ener gy stohageedeviane iancd@gles Théd dadt@gy ysaodaget Hexvdak storlagesdevi ce. A

h hiller, a.chill b i iller heater, etc., to be
di scubsey PAFEPTY, BHNE WHETIRY CemA e cosh AR COREY G tHget

devi ces 2 ef chidlpresenmtd enrbadhsptiomw| cdelilevi beatser vieng .as tanyoe
conbi nat i on;Qf e C urp Vi Lhe eheggy; sdppl i devi ce,
and the engrlggu% %Pag%[%{/i %gé %6%8‘?%§yl ocal coﬁ?o{igﬁééggés are
connect ed tonthelréspgeti devioasr 3l of arketprrsdnie sthodimerorityaiudehe
activation ivation. _etc. f : t | = t fevices
2 The. act VStLoR) SEEeEPgar o ha MELEEERS of RHo SR AL AT
cases B8l odevike.| bhal erewgy clurdehicw IJeviyreheapdovhdernd gy eticirage
control -t agget ~device 2 or may enploy a configuration of controlling the
plurality of control-target device 2 collectively. The 20 control by each

| ocal cont M8P1l@édvi 3 kenabveorirohsdeviteean3grven copnerdes && rihe t her mal

ener gy StO&éQEe@Eti' | ZEBHtQSYLEQrﬁeEC’”H@GR@Qst 03 eackhh ocabn Cani r dpdevi ce 3
over a network N. [0017] The el ectric/thernal energg storage schedul e 25
opti nmi zi ng2@Eives IPNdFERRTIVAtEiRE el e @S of t hePFal  EREr gy (MGG e hedul e

of thejgontbakybarggt-gdevieescishasedrinl LOGARSS dtotdba el +d tbPa(Aet ers |
etc. The electric/thermal ener gﬁ storing schedule is information obtained
by optim zPRgFERBTERArER SSoftethadlire it R CHRS BELPYr getRYAAE duri ng

30 a predetehftridad qeeriiced 3 nnathrtblé epaBdifibe $bat ks ciuaddtinb0ftfardt
control -target device. [0018 he process data includes infaormtion from
the exteri 8FVYIFCH EI?aﬁ%é{s eﬁa?lf}ﬁ’nﬁ SRPAHIEE 2 h s SRR i RS
plurality of control-target device 2 collectively. The
20 control by each local control device 3 follows an instruction
.given by the electric/thermal energy storage optimizing
device 4 connected to each local control device 3 over a
network N.
[0017] The electric/thermal energy storage schedule
25 optimizing device 4 optimizes the electric/thermal energy
storing schedule of the control-target devices 2 based on
process data, setting parameters, etc. The electric/thermal
energy storing schedule is information obtained by optimizing
the start-stop schedule of each.control—target device during
30 a predetermined period in future and the status quantity of
each control-target device. )
[0018] The process data includes information from the
.exterior which changes as time advances, such as weather data,
operation data, target values, and control setting values.
35 The weather data includes past weather data and weather

forecast data. The operation data includes past control



operation data, target values, and control setting values. 35 The weat her
data ‘i ncl udes past weather data and weather forecast data. The operation
data includes past control 7 setting value (to be discussed |later) of each
control -target device 2 and status quantity of each control-target device 2
. when the electric/thermal energy storihg schedul e was executed. The target
val ue includes a power save instruction value, a peak-shift request val ue,

and a redugst. val e oM g Sonalddial.Jmnager) JRSRANeErERYE kBsyRNCti on

val ue appli 24 |s se on a contract or a request froman el éctric
power conpdeviceé 02)1&91d Efe wontquntsidy iofg spghueons relsdamioasd ¢8Vd€Sf or 10

actuating $ag,gegor£tr{ =1 & SLOEL C AENLERS®. e‘ﬁ@%gtfyargﬂﬁlﬁtgtﬁedwéue’dss a

- par anet er Setting e activatron, the acfuation condition, and
" deacti vat i enectitedch Tmmt:aa;get:a\r@ue dagilugdes, aPﬁé’eéo?ﬂY%ll%étrHcﬁd%l ue is

set- by defauyile ffge%a}f%rm?@% L RAS L aQRRr AhhaNa 0 Que O VSl EetEdeased on

the 15 el ectri cl energy s or| ng schedul e. [ 0020] The control setting
val ue i ncl adeonsftarcx anphages . t e e aPOVeT s ERviengiBaFHeChIoB P YSet ti ng

value of ag giﬁeﬁqfédéét Bagkd hiah dSn @k &NBr Gy reqhs Yl Mg i@ ctand t he
illum nance etting value of an illumnator, etc. Note that 20 PW is an

abbr evi at i BAWSF SP@HFEYed Mean Vote, which is defined by a thernal index

1S07730 forogh by CORGiel icH 11 Té&ﬁﬁélﬁam@UﬂEraCQEtQQh\yewlm dforhow a
person feels frlg idity, O neans confort ns warm

The pa%ﬁrreﬁ@FElaEf-Pﬂlezaé'd‘ FSPtEQIlc&Iagﬁe%a%Yl?ﬁ% Pl\/%%grdéoﬁtﬁgl ”%p ure,
hum dity, &alaéelrsﬂg@arxediefttexveof@mﬂfmgjthe amt:ammrun othelaaittuatgt,oran

activation IeveI and a nd speed, 021 QnLr val ue
al so i ncl ugeBIBGLpR aé?ﬂi\g:e 18(1atd' Eea%qh ek ﬁp% eﬁ’ﬁgs%éa@gd an
absor pti onTB@ €bhti6l dwifig eilue is kkat byr@eéml'gy seibpttyedpatmd ces.
The control setting val ue further

ncl udes a char |ng I dissghargin
| evel , a hEA&t Wﬁg@ﬂ%lo%nddﬁkarscﬁargllﬁsg I% t b%géabat t%ery or aghegt
st or agesde}éilelettrliat/theraaleeeegyystsmoagmgde\uneeiul&ﬁ LOOZZ] The setting
araneter in es yariou raneters iz e-PLo this
P mont [00aHI St cPikaRl SFRrEs YRl Bl ReblCeBE OCEaREL, 1!

enbodi nent, a wel coéf I ci ent,
eval uation tieﬂ@exatarée\se(ta:mgaraaﬂ_em s:m ca aw aBEttl‘nrJe'@oV@ﬂUQ'h@fprQitess

timn |ncludesat|mn ot rt ce
and agtl mi AgTat ORI ORSF e s\(,:vﬁe%ul ing nefggséoglgu@qglgt érg\rﬁitﬁlén éﬁﬁltﬁi&? >
det er m nes 1aa1mrﬂ1e1ameeesettyngfvalsas@Iiedulllﬂglmlrﬁmgl etise V\EPQﬁtthat
e v Zorn ey 4K il "o LRV LR b EOMuA ALoR \BcRe dicpoed ater.

Theevlua onlneX|san|nexwh|c e mnimzed for an
optini zat i defisiechby a thermal index ISO773O for air-conditioning. The

DMV is a numerical conversion of how a person feels frigidity,
0 means corhfort — means cold, and + means warm. The
parameters utilized for calculatlon of the PMV are a
25 temperature, humidity, an average radlatlve temperature, an
| amount of clothing, an activation level, and a wind speed,
etc.
[0021] The control setting value also includes output and
load of a CGS, an heat pump, a chiller, and an absorption
30 chiller heater, etc., that are energy supplying devices. The
control setting value further includes a charging level, a
discharging level, a heat storage level, and a discharging
level of a battery or a heat storage device that is an energy
storage device. ' _
35 [0022] The setting parameter includes various parameters

utilized for the process of this embodiment, such as a process



10 as an energy consunption, a supplying energy, or a cost. The device
chardcteristic includes various paraneters defined in accordance with each
"~ device, such as rating, lower limt output, and COP of each control-target
device 2. [0024] Note that COP (coefficient of performance) is a 15
coefficient of performance of a heat seurce |ike a heat punpchiller, and
can be obtained by dividing the cooling or heating perfornance by power
consunpti og. The thres.hgg_lbd isfffor .det er m ni ng,on a di fference between the
operation data gnd tfe T PO &G Sy 51 GE B\aaéﬁ??cjen‘g‘?}éfear déSrder is
20 the preftkhacaceevideicof ahé contuiuledtarlget deVhee Fromussh hdsiad oad
Level 10 bengagasedy i hOAGSLl fni CANLLOLELALISY JReVEe] (2OELG 2 o

il lustrates exanple connecti on con |guraPPon 0 e vari ous “conttol-target
devi ces 2 pndcehe, f how of tameingy,atsuehicls golkd-wehedulhoy watessity
electrigl{ferapfi A28y THAIENCLOY BXERANGRCLE! ali oRgll P RGLUEER,{ ho,
control -target devi cgs I's realize y supplying electricity, “col
30 or hot heaschedulivemwith the electric power received fromthe
exterior, e e ext eri:qr; i F : rces.

[ 0026] The@??%ﬁgtrg?%d‘%%g%ﬂr:q -%%%%%%%ﬁ%g? 19280 ﬁ%}-‘iﬁsﬁ@ﬁ&%@ Cand it
i s optionaf°RAHEALHAB &P hehdissmsssd ftatgat 3ThgesvabsaRion indsk é8 i s not
used. The ppeseiy GHICE BRBL1EOSS mi%hiMAlz X ¢k den tdst H45€ 1 d€ such

uni | lustrated control -target devices 2. [0027] Exanple control-target

devi ce$02 ARATHPPEYINr CRSWARE £PY, FOSUPRLIPYNIOANCEIVGITIBFOHN hdRE punp
chi |l er 104gebi e I@fdvQaiaat it 10 9nc21a88SPAPL 699 peltakletericdd £1ndQGn a

sol ar-powered water heater 107, and a thernal energﬁestorage tank 108.

[0028] The*bEPYERYCeol1FE gachcidsvihFeut i T1Sh nyS a¥dkeBAdatpwer limit

output, and COP of each control-target device 2.

heat ,

[0024] Note that COP (coefficient of performance) is a
15 coefficient of performance of a heat source like a heat
pumpchiller, and can be obtained by dividing the cooling or
heating performance by power consumption. The threshold is
for determining on a difference between the operation data
and the control setting value. A device preference order is
20 the preference order of the control-target device 2 which has

a load level to be increased.

[0025]
[2. Control-target Device]

25 - FIG. 2 illustrates example connection configuration
of the various control-target devices 2 and the flow of energy,
such as cold water, hot water, electricity, and gas. The
energy exchange relationship between those control-target
devices 2 is realized by supplying electricity, cold heat,

30 or hot heat to a room with the electric power received from
the exterior, and the gas supplied from the -exterior being
as energy sources. _ | _
[0026] The illustrated control-target devices 2 are merely
examples, and it is optional which one of the control-target

35 devices 2 is used or is not used. The present embodiment does



battery that can perform both charg| ng and di schargin Th

power-generation facility incl udi ng sgl ar panel s t%at gconvgrtlg spgl zli(r)lpl)\?ve(rfj1
into electric energy. The PV 101 is a device that changes the energy supply
level in accordance with a climate condition |ike a weather. [0029] The CGS
(Co-Generation Systen) 103 is a system that 15 can utilize, together with

t he power generatlon by an internal conbustion engine or ah ext er nal

conmbustio ddergxh

: uddergxhayst esk heps tugnaefst rEvedCCMOB 1 ntatgst exanpl e
is an el ectri %)%lrmal energy supply system whi ch generates power vmtthhe
gas bei ngdgyigmeserder gy source and which utilizes the 20 exhausted heat. A

fuel cell e o
[ 0030] The%j’? Pu“ﬁkérh%fé’ E8ht2ol ’é@f Qendﬁa&hben and e ad Ieshtasdud ce.

phase chamgétiarva Jc%bl a?lnltpl"’anrltoﬁog?‘?légg agoédhé\%}étpu r%}gh%{fmthrough 2
Wth 32‘{Zﬁa"L%%ﬁﬁl%i’igﬁ*%ﬁi%@?tﬁﬁé"i‘tﬁs""‘ﬁpt*“““”“ghl“p*‘a@@a@mg’e‘)6"“ @ coolant
Bgfmgeﬁrofi%zifw%ﬂwr ?eQEﬁBr 'd regen%?%ﬁ onleglgr hggtsfigﬁfzzgr 100
[0028] The battery 100 is a facility utilizing a secondary
battery that can perform both charging and discharging. The
10 PV 101 is a power-generation facility including solar panels
that converts solar power into electric energy. The PV 101
is a device that changes the energy supply level in accordance
with a climate condition like a weather.
[0029] The CGS (Co-Generation System) 103 is a system that
15 canutilize, together with the power generationby an internal
combustion engine or an external combustion engine, the
exhausted heat thereof. The CGS 103 in this example is an
electric/thermal energy supply system which generates power
with the gas being as an energy source and which utilizes the
20 exhausted heat. A fuel cell may be utilized for a power
generation and as a heat source.
[0030] The Heat Pump chiller 104 supplies cold water or hot
water through a phase change in a coolant with ailr being as
a heat source. The refrigerator 105 supplies cold water
25 through a phase change in a coolant with water being as a heat
source.
[0031] The absorption chiller heater 106 has a process of
absorption of vapor and regeneration by a heat source between
a condenser of a coolant and an evaporator, thereby supplying
30 cold water or hot water. Example energies for a heat source
are the gas, and the exhausted heat from the CGS 103, the
solar-powered water heater 107, etc. "
[0032] The solar-powered water heater 107 supplies hot
'~ water using solar heat. The so'lar—powered water heater 107
35 is a device that changes the energy supply level in accordance

with a climate condition like a weather. The thermal energy



a condenser of a coolant and an evaporator t her eby supplying 30 I

or hot water. Exanple energies for a heat source aye tﬁg éas? andC?hg nater
exhausted heat fromthe CGS 103, the sol ar-powered water heater 107, etc.

[ 0032] The sol ar-powered water heater 107 supplies hot water using éolar
heat. The sol ar-powered water heater 107 35 is a device that changes the
energy supply level in accordance with a climate condition |ike a weather.

The ther ”aﬁl; e“ereg¥ani¥01[o$§ %Eg@%etﬁé'ﬁt %ﬁ%‘?{ gs-diatyddinedghcarr eser ved heat

carrier. A5oveZexpl al ne 104, refri %er ator 105,
absor pt i orrhehabbge - ha&ﬂenn@dme%@lmﬂppéﬁéiéﬁr\/@é}%r rREFEGPTEGPY LAY t her mal

:In(rar ggnz;[ %r gsﬁberﬁt%l% 1?:816.3%% PQQE P9bB, coblap-pBlereandabet Medeerfor an

ace in each room 110 in the.construct 1
for exanpli®7.t aedathemhuetneo-mfr steragds taef AdSeERR/FHRRohEe f I\/ETErR)e

112, an ity S A | e nad a1 dildneANTL B carrera 115. Th
e
ai r-condltlaoneraa[l}ﬁ and tahe |I§um nator 10 112 are included in the _energy

consuni ng b33k, PLeosd]imradh awas liRelR| €R% GRNUYas, 261 d=Rater, and
hot wat er éihﬁﬁﬁ%fﬂ¥ﬁéad§ﬁﬁdada%i QﬁﬂﬁfghjlaéQEheﬂﬁNmGEérZhygrametef|OMB

That is, powe df h
or is CongMéM%&%%\ée%gggfl@% éstag\r,?]]::e’s stor%guml %‘%ﬁ, Q%tery 100,

ai r- condi t4,Qpgrcardrandst hernd b.dﬂ“—&@h@ﬁtlbﬂaer{%éhd‘lﬁt&a blemigeherat ed b
the PV 101 and the CGS 103 is also stored in the batt ¥p100 gr S y

t er
consured byl4 erabivel 6dt at el e ner gy IR onURT A deVTEasT  The recei ved 20
power and tdsl@_w?nelmteem@wef ane eaesutedihy,hgat,sooidewdbeircesndsuch as

the heat pggt? xgaht'lég in t %%q/'et hee}"cprleaflrﬂgfr atero102a,-52% Hegicgenenation.
as follows. That is, power received from the power system
is stored in the battery 100, or is consumed by the energy
15 consuming devices, such as the air-conditioner 111 and the
illuminator 114. '
[0035] The power generated by the PV 101 and the CGS 103
is also stored in the battery 100, or is consumed by the
above-explained energy consuming devices. The received
20 power and the generated power are consumed by heat source
devices,sudhastheheatpumpchillerld4andtherefrigerator
105, for heat generation.
[0036] Conversely, the gas from a gas supply system is
consumed by the CGS 103, and the absorption chiller heater
25 106 as a fuel. The absorption chiller heater 106 can produce
coldheatthroughhotheatproducadbythesolar—poweredwater
heater 107 or the CGS 103. The absorption chiller heater
106 can supply hot heat only through gas charging. Moreover,
the absorption chiller heater 106 can increase a cold heat
30 production level through gas charging in addition to the cold '
heat production by hot heat. '
[0037] The cold heat producéd.by the heat pump chiller 104,
the refrigerator 105, and the absorption water chiller heater
106 is stored in the thermal energy storage tank 108, or is
35 used by the air-conditioner 111 placed in the room 110 for

air-conditioning. Moreover, the air-conditioner 111 can



[0036] Conversely, the gas froma gas supply systemis consuned by the CGS
103, ‘and the absorption chiller heater 25 106 as a fuel. The absorption
chiller heater 106 can produce cold heat through hot heat produced by the
sol ar- powered wat er heater 107 or the CGS 103. The absorption chiller
heater 106 can supply hot heat only thiough gas chargi ng. Moreover, the
absorption chiller heater 106 can increase a cold heat 30 production |evel
through gas ¢ ' e bdieala bodust bae by bee heat.
[ 0037] Thé’%ro’{]cf“ﬁ i %‘rgé‘ qg‘ h%ﬁe %&t%purrp chi | |§§r 04, th
refri ger ata@s 105, atmel tHielaﬁsotﬂp@ |a@$qmﬁelonchi3hlleieﬁéﬁ%§elié@6v s2%ored in
the ther ener ank, 108, ,1d,- I 585 used by the alr condi ti oner
e T e S

111 pl ac for a| r-conditioni ng Mor eo ver

ai r- condi t | @S] 11'Ihealhempn}ﬁetr€flbfrhﬁ%9meﬁe9dfl g HoEFeR) \Mtze?'nﬁjrld‘aﬁﬁed by -

any ong; of, tgy 43 L tr%edé%ljc%‘l’llt?)h%h%.l%s@é&th&t@@l bher otieptes 406, and -
t he sol ar-povvere wat er 1h ater 107. [0038] The thernoneter/ rometer (T/H

METER) 112PNibReedsors themansared tamprgadavred 8 Wis ity at 8l aF%E and

outputs a Sﬁ’i@/ad?@é&ds éé&%éﬁﬁ%ﬁ@a&@ﬁ@ﬁ&@h@r eﬁéUPM‘dldt)her tlhlanI bhe case,
par anet er

necessary or cal cul ati ng t he PW ot hﬁ ﬁ% g HJI Egture and
the huni di tgmpeyabersandFhgePHBLe oY HRY Be S&HOY FT oAt he ext r| or. 10
[ 0039] V\he%lg@ﬁ ff&gﬁ}_ﬁ@t@itéﬁﬂogm ts Iight by power, the | | I um nance of

the room 1 anges. The canera, 115 Iaced inther o VJe% cepgpect ed
with ah0an&fP9zPhg H@@Pcehﬁhh%l‘éﬁépﬁﬁ the ¥4 € room 110 and
the nunber ; of LRERSARS Hf @FRNIrdoh the ehangbasedrm caarmmkedﬁuplaﬂegle 15
Moreover, the illum nance neter 116 in ta}ﬁ% 59@13?% rg_’g%%ure and
out put t hein| Fiagi FReR el 19 deuGOFiEC N Sh n'enﬁ

A

El ectric/ TQﬁéﬂ?!zegn@ﬁQY:LﬁI@ﬁﬂ@@n&heﬂL&me anmmmm@rm'e\mme]number of n

expl anati on iven of the configur f t o mal
ener gy st oPS§ECBENEH Isgnﬁpﬁnm Mgt g8V c‘ea%% ?gggﬁt hgn%én&@%rent with

referenge j8rEb{sSr, 26h8 ﬁnﬂurﬂlnEhee Betsr al b qua@b@gxrarhhe |nesmy dtlidhg t he
whol e configuration of the e %/t ﬁ Gﬁ' ggglergy storage schedul e

opti m zi ngPg¥vIEBSHT CaRTFPE lf ock diragramillustrating the
optim zing unit 40.

[0040]
[B. Configuration of Embodiment]

20 [1. Electric/Thermal Energy Storage Schedule Optimizing
Devicel]

An explanation will be given of the configuration
of the electric/thermal energy storage schedule optimizing
device 4 of the present embodiment with reference to FIGS.

55 3 and 4. FIG. 3 is a block diagram illustrating the whole
configuration of the electric/thermal energy storage
schedule optimizing device 4, and FIG. 4 is a block diagram
illustrating the optimizing unit 40. '

[0041] The electric/thermal energy storage optimizing

30 de&ice 4 includes the optimizing unit 40, a process-data

| obtainiﬁg unit 20, a setting-parameter input unit 21, a
process-data storing unit 22, an optimized-data storing unit

23, and a transmitter/receiver 24.

35 [0042]
[2. Optimizing Unit]



[0041] The electric/thermal energy storage optim zing 30 device 4 includes
the optimzing unit 40, a process-data obtaining unit 20, a
setting-paraneter input unit 21, a process-data storing unit 22, an
optim zed-data storing unit 23,-and a transmtter/receiver 24. 35[0042] [2.
Optimzing Unit] 12 The opi m zing unit 40 optim zes the
stﬁré-ftophsche?ulﬁ of a device and the electric/thermal energy storing
schedul e thereof through a conputation sed.aqn.varli ' rocess
data to be discu§sgéelgE@leﬁﬁQgcﬂﬁ%%i%?n&ggﬁﬁ%%%$4gﬂﬁ%g%gggg_gﬁoB
sei ting- vadsreeddjisifi agieiide hhd ahprediaty iy theimdll energyartost-og
optim zi ng_uni 2, st atus-quantit pmzieg. unj 1o k
accpnpl!sﬁﬁgﬁéiiﬁeFﬁ?ﬁFﬁé EH&PQéE %_ggﬁ?g%égggPt?%%*%gﬁﬂg X%?%%?Eunit 15
zimg i Fgghgipgem bf ek 4 l:lgtae:-csbdaei:iwlduayaﬁetessrt y ol slepEAmiAiLAg uni t

. etting:yv just Lpg. Uni e setidng-yva adjgist gng uni t
10 sets’a & Jr??rélo 145115;‘%# !eﬁg ava%%g?lgﬁcﬁg%{swt r?zﬁ%s%éttr%%edr/rpg#g% u(rjjedj'of lat ge
I%II rG cznd![ me@ict_:ianngi g ti 111 aamtesf- step | PPuinhaieg. YRS Y |12st Rated in

, the setting: FrANE it 110 LAcluMles: acsshbhAgntent 10a,

and an adj%%??%%.%nl¥@%ggfggﬁé g%?%%ﬁﬂ Egiflloa sets acconFroI,setting
val ue. Thededgusinhgg 200imile , 1Dloadreds Stid ndonrlole SEEPFhg R de i n
accor dance. ui /), AIROSGliikegnesdy sl ntre [ IGRIPIhekbag vy L)

25The predrcting” uni 1 predicts consunmed energy or supplying energy of
the cohorofleteyrpenigeviget2lAs illustrated in FIG 4, the predicting unit
11 includes a simlarity conputing unit 1la, a simlar-day extracting unit
11b, and a predicted-value setting unit 11c. 30 [0045] The simlarity
conputing uAPE311a conputes a

(Setting-value Adjusting Unit)
The setting-value adjusting unit 10 sets a control
15 setting valﬁe, such as the set temperature of the_
air-conditioner, and the illuminance of the illuminator. As
illustrated in FIG. 4, the setting-value adjusting unit 10
includes a setting unit 10a, and an adjusting unit 10b. The
setting unit 10a sets a control setting value. The adjusting
20 unit 10b adjusts the control setting value in accordance with

a purpose like energy saving.

[0044]
(Predicting Unit)

25 The predicting unit 11 predicts consumed energy Or
supplying energy of the control-target device 2. As

illustrated in FIG. 4, the predicting unit 11 includes a
similarity computing unit 1lla, a similar-day extracting unit
11b, énd a predicted-value setting unit 1llc. _

30 [0045] The similarity computing unit 1la computes a
similarity of an execution day of the electric/thermal energy
storing schedule to be optimized based on past weather data
and control setting value within a predetermined time period.
The similar-day extracting unit 11lb extracts a day similar

35 to the execution day of the electric/thermal energy storing

schedule based on the similarity computed by the similarity



simlarity of an execution day of the electric/thermal energy storing

- schedul e to be optinized based on past weather data and control setting
value within a predetermned tinme period. The simlar-day extracting unit
|1b extracts a day simlar 35 to.the executi.on day of the electric/therm
energy storing schedul e based on the siamlarity conputed by the simlarity
13 conputing unit ha. The predicted-value setting unit 11c sets, as a

predi cted val ue, , consunged_ener or_supplying energ S on.qQperati on
data at theOBPYF{Rg Hggge}??act %ebﬁr?ﬁgcé?aiV%?gﬁaéeggfﬁ cyﬂﬁg E%%t 11b.

[ 0046] (SteetsStap @tumadiotgdiniadlue, consumedhenstrgyt ost spppplyiimazi ng
unit 12 optim zes a start-stop.schedule i uch ) t rm ned
10 evaluat?%ﬁrgﬁgg ?eéLﬁﬂ1%ﬂ?%%%&%?oagﬁﬁeﬁgei%?d?ﬁ%¥ﬁ¥ e Séﬁ Fg%ggg%get

devi ce 2 obyttreesemgyacedty estraatihgedni¥halbtart-stop optim zing unit
12 includes, as illustrated in FIG 4, an activation-preference-order

setting unit 121, a start-stop condition setting unit 122,

an

activation{degéte 15 allocating unit 123, a production-unit-price

col1ecting(§ g;t1§ngsgpgg&1§gﬁéagﬁéggap-dissipation al l ocating unit 125,

and a heat -Storage- eterntning unit 126. [0047] The
activati on- pref er e optiartsetepPnPRMiZINg s ta pe

ef@EeHrEZ99 dér  of

acti vati nget e cOOLEOl shAldiple 20 d8YIcee 2 Rasecifit | he pavaldlrnaihdandex.

The start-stop c tion setting unit 122 se

s the start-stop condition of

~ the cohfroeveangeionevinde®r, baed oAsSt Hehpr BRSS! oPAEFIYL HRE the
characteri éBhEngL—EQ%g%@Héﬂ'dé arget hdeWHeSen2eo s d 1he: eoansswed enry gy of

col d heat or he s _
boundary cBR&FErERORP BRI VBET

t heat ™ The start-stgﬁ225 condition includes an activation

BoGAPaeF 3 diltiustragsshaBF e

activati ongbougdaraeCcondifdifiprer Ardundirde £ 0RdicHiowRy fohiactiyefing the
control-target device 2. The deactivation boundazﬁ condition is a boundary
I

Ar80SHERCEPVAL F RO 3R HAT Vadd1éontd

condition f

the stakt- gt 0Bce@RdAGh R 308t | N rvdulc thds -itltiges cNcollecting unit

activation-boundary-condition setting uni t 122a

deacti vat i 8R2bo@nd&Ry-SSRAROEIRCEE L
activati onghguadaeytCcerdirhigen 1eoklli de twindini2dy setis e .

lﬁf%ﬂﬁtﬁcf?iﬁﬂgﬁ$%§ing unit 125,

[0047] The activation-preference-order setting unit 121

20

25

30

35

sets a preference order of activating the control-target

device 2 based on the evaluation index. The start-stop

‘condition setting unit 122 sets the start-stop condition of

the control-target device 2 based on the preference order,
the characteristic of the control-target device 2, and the
consumed energy of cold heat or hot heat. The start-stop
condition includes an activation boundary condition and a
deactivation boundary condition.

[0048] The activation boundary condition is a boundary
condition for activating the control-target device 2. The
deactivation boundary condition is a boundary condition for
deactivating the activated control-target device 2. Hence,
the start-stop condition setting unit 122 includes an
activation-boundary-condition setting unit 122a and a
deactivation-boundary-condition setting unit 122b. The
activation-boundary-condition setting unit 122 sets the
activation boundary condition based on the consumed energy
of cold heat or hot heat. The

5

AGHVFH VAT E  Hence,



35 activation boundary condition based on the consuned energy

of col'dheat or hot heat . The 14 deacti vati on-boundary-condition setting unit
122b sets the deactivation boundary condition. [0049]

I nt hepr esent enbodi nent, t he deacti vati on-boundary-condition setting unit
122b sets the 5 deactivation boundary ondition in such a manner as to be a
smal |l er value than that of the activation boundary condition. This is
because to.set lee s Jor the respecti.ve coptral-tar evi ces until it
becones a JERGE-SREAURCPPURRRRY ERBCbbRoror b 0% Thet: 1275 45 T The

val ue 10 ofiebbeivaniunedoendagy bheadiesoanal | er than the activation

boundary c Ltion.__This value is referred to as deactivation d zone,
which will ?§§4é:]sc&§lsed |a?§? in dePaFFeT 0050] cei Ly on-dg\%‘%ce
al | ocati ngdeatita8iahtboatdaryScbhditdntr settangeundevl 22b Sedus ithet ed at

each clpck. tine.in, a d. on e ivat] 0 [ ndi t;i on, the
deactiv tigﬁaggﬁﬁ 5%992%%§$§$5%,0%%€1%ﬁ§55%@5#%?@% @%ﬂgﬁﬁeggeﬁgﬁggg'The
product i onsmaill epriaisie bhhadthaly ofint e 824 iveftrponesouenga odusttidirk igm t pri ce

at each al L.pcat ed_cl ' b d col eaf; oflgﬁgg ;
control-ta#é%? dgsicgggagﬁgetﬁg h%%%heggékﬁgfeoé$rh[%6?1] T ctive
heat - st or agefheal-desgepatdeviees odat bA§idni it 1XBcgnescatesvalwe acfor dance

with the caoputedapsig UEEEOE'OHFJTSIDEE et N@ad 1 8L 05 agFe 0T £QlKk RRatueof the
thermal energy 25 storage facilities ITke the thermal energy storage tank

108. The hedt tBeorageuned etnefedsrre ¢Pmgs LFialien Wl i & SaHa™ or not

the integrabadayalue-ohaibeoheat @hssi patiQd ligvelgl e thernes energy
storage facilitieS or the heat storage |evel_ thereof reaches the capacity
of the thefrartivataengyeatorzaine f Miichiekll [ Bosdfscupseds-qkett i1y
optim zi nggbakt) The status-quantity optimzing unit 13 optim zes, 35 based
on the evaluation index, the successive status quantities |like a S%Pplied
heat |eve|[stgéchﬂgghgpgpygggagfdev1ceallocatlngtuujz123allocate

15 the control-target device 2 activated at each clock time in
a day based on the activation boundary condition, the
deactivation boundary condition, and the predicted consumed
energy. The production-unit-price collecting unit 124
computes a production unit price at each allocated clock time

20 based on the cold heat of each control-target device 2 and
the hot heat thereof.

[0051] The heat-storage/heat-dissipation allocating unit
125 allocates, in accordance with the computed production
unit price, heat storage or cold heat of the thermal energy -

25 storage facilities like the thermal energy storage tank 108.
The heat-storage-level determining unit 126 determines
whether or not the integrated value of the heat dissipation
level of the thermal energy storage facilities or the heat
storage level thereof reaches the capacity of the thermal

30 energy storage facilities.

[0052]
(Status-quantity optimizing Unit)
The status-quantity optimizing unit 13 optimizes,
35 based on the evaluation index, the successive status

quantities like a supplied heat level of each control-target



15 device 2 having the start-stop operation set based on the start-stop
schedul e, thereby obtaining the electric/thermal energy storing schedul e.

[ 0053] (hj ect Acconplishment Determining Unit) The obj ect
acconpli shnment determ ning unit 14 determ nes whether or not the optim zed
el ectric/thermal energy storing scheddbe satisfies a target value. The
target 10 val ue includes a power saving instruction value, a peak-shift

request value, a : Y f PRPRG Ofe@ K288 &6t £hé 0054]
The obj ecﬁeé’clccoerrpgldihgar#%g%w%}e? e;&nﬁﬁﬁtl ngg nia?. 14 |1§c?:rlludees a conpari n% uni t
14a, a detsramtnistpruachednbe  aphesebyiigRiaiTHAT (86 RHCTRTECAURETERY an

adj ust nenteer}ere%}{ :%c%%g}d;géhé&ﬁe The conparing unit 14a conpares the

optim zed energy storing schedule with an object. [0055]
The determning unit 14b determ nes whether or not the electric/thernal

ener gy tO('d%]schedul e satisfies a 20 target value based on the conparison
result by e conparing unit 14a. The output instructing unit 14c instructs
the contr olClxktat RAEcenril Jurent PRFerMENiBIodtplt a control setting val ue

for the electric/thgenaly S0eE 0Yasd@i Nkifdiedul e wateimimed uad tsat st yi ng

the target value by the determ ning unit 14b. The.adj ust t_instructing
unit 14d idetereires hehgbhRer ngrvare tg{tﬁ R FHEL TN telﬁcj%lSZ?ﬁSFm%gai n the

Selt ting Vaéﬁ@rgy@%?&hglgdg%ﬁ%ﬂxgé @&ég@iﬂie#@ Ui@:tgértm'fai!aﬁet hathe hargal:?et )
val ue is not_satisfied. 5 nt,rol - setting-val ue t _yni The
cont r o} Q sef2} iRy LpsryEes R mwedfn;"?‘gi’ég dé}?éﬁ'ré‘lcﬁoig XSEP?OIaOééE F i ﬁgg\%l ue for
each cont r]@é%&@ége{;adaéi,cérﬁi basedqgaastheralect front hemmalageergy et oring

schedul e, and outputs 35 the control setting value to each |ocal control
devi ce 3. C‘i%s‘ﬁ)‘é‘g‘:?]

[0054] The object accomplishment determining wunit 14
includes a comparing unit 1l4a, a determining unit 14b, an
15 output instructing unit 14c, and an adjustment instructing
unit 14d. The comparing unit 1l4a compares the optimized
electric/thermal energy storing schedule with an object.
[0055] The determining unit 14b determines whether or not
the electric/thermal energy storing schedule satisfies a
20 target value based on the comparison result by the comparing
unit 14a. The output instructing unit 14c instructs the
control-setting-value output unit 15 to output a control
setting value for the electric/thermal energy storing
schedule determined as satisfying the target value by the
25 determining unit 14b. The adjustment instructing unit 14d
instructs the setting-value adjusting unit 10 to adjust again
the setting value when the determining unit 14b determines

that the target value is not satisfied.

30 [0056] _
(Control-setting-value Output unit) _
The control-setting-value output unit 15 generates
acontrolsettingvalueforeachcontrol-targetdevice:Zbased
on the electric/thermal energy storing schedule, and outputs

35 the control setting value to each local control device 3.



(Start Instructing Unit) A start instructing unit 16 causes the
optinizing unit 40 to start an optinizing process at a preset timng. 5

When, for exanple, the electric/thermal energy storing schedule is set on
the previous day to the execution day, a predeterm ned clock tine in each
day can be a setting tinmng. The cycl®6of such a setting timng can be set
freely like for each several day, and the predetermned tine clock can be

al so 10 s?b Egiefy to any tinme. [0058] (Re-scheduling Necessity Determ ning
Unit) The 8: hedul i ng necessity determning unit 17 15 conpares the
control sdsthmg Valstieusdsed dmitthe el ectric/thermal energy storing schedul e

w th actual operatAOé';C -aj[r?étﬁl ﬁ%tuﬂiﬁﬁm,cg&@é@m&l@eﬁmmmh@ on the
necessity of the re-scheduling. [0059] Forexanple,there-schedulh%gnecessity
20 det er mumiitg40nto $Tarsmpar eBtinéZEBAt PEPCEEET Fho VTSRS Wi tH I

oper at izon gdata oL, each, 30 d1i Nuhes Orkdie Exawinal dagrol téeoring
el ectric/ therral “energy storing schedul e, and de%grnines Egatdépe a
r e- schedulsongdud endSeSSar YnvbRe RIRFEPYS WWIHT EPENEESEREARH AF” &

predet er méé%%e@ﬁﬁ%cﬁcl&&ﬁ EY6s 8 12620k &g lealn bergseanibg Bimbnget
freely. [

(I'nquiring Unit) The inquirin nit 18 ' t | oca
control 30hfegyedeschBifes 6?%56F91§}%;§¥%6Fg1ﬁ8 %?%3?##%#&%2?%& ggnergy
storing scggqﬂpgevz@/@sm dde, abicegic peeaspliralimen t et eloick ogn lns 2134
determnes that it is difficult to acconplish the object based on the
resul t1of set £xeMSHl? Y [BU8A] The inquiring unit 18 includes a
notifying unit 18a, 35 a receiving unit 18b, an output instructing unit
18c, and an adjustnent instructing unit 18d. The notifying unit 18a 17
notifies tHP3%kcal control device 3 of the object and the el ectric/thermal
ener gy st o[pdis kel g Nbeeserey VDagemminingbUnétei ves a response from

the I ocal control dg%i%%f%éﬁﬁéye'effS&%eEPEEQGBé%éfmyhﬂdéEﬁ&g@tl?S [ 0062]
g [ S

The out put i nstruct ruc e“control -sett’ing-val ue out put
unit 1Pst ocombPprést heheontcohtsel t i sgtudinge wihehue hebpeesi vitly ufPf 18b

recei ves: an_ accept ance response. The j.LSEe I uctsk uBkttui8d
instructs %%%Cgﬁf??Eﬁ?Gﬂ? 2 EHFEgYinaég%ggblog%gbggﬁgdjﬁgFg N

operation data at a preset timing, thereby determining on the
necessity of the re-scheduling.
[0059] For example, the re-scheduling necessity
20 determining unit 17 compares the control setting value with
the operation data for each 30 minutes on the execution day
of the electric/thermal energy storing schedule, and
determines that the re-scheduling is necessary when there is
a difference exceeding a predetermined threshold. The cycle

25 of such timing can be also set freely.

[0060]
(Inquiring Unit)
The inquiring unit 18 inguires the local control

30 device 3 whether or not to accept the electric/thermal energy

storing schedule when the object accomplishment determining

unit 1.4 determines that it is difficult to accomplish the

object based on the result of a re-scheduling.

[0061] The inquiring unit 18 includes a notifying unit 18a,
35 a receiving unit 18b, an output instructing unit 18c, and an

adjustment instructing unit 18d. The notifying unit 18a



10 the setting value when the receiving unit 18b receives a response that
cannot be accepted. [0063] [3. Process-data Obtaining Unit] 15The
process-data obtaining unit 20 obtains process data fromthe exterior.
Exanpl e process data obtained are operation data, weather data, and a
target value, etc., as expl ai ned abovel7 20[ 0064] [4. Setting-paraneter

| nput uni t] The setting-parameter input unit 21 inputs setting
t t ht
Cocr 1 ci entoTARTBbarig: 169 REEHPELE 30180 LA ERE, EETERS, A BRET o1 g

and a devuebepteie/eheemaldenerewcstqﬁ;nsqﬁem¢émﬂebovﬁhe[@eespvpag

Process- dag, £ 5Bl LS 30 e RACE S diRhSURIND il A2 g8l 1

necessary roces I 'm Zi ng such as the
process daiatendhehefsectlwgepheanerenst theapﬁeeess data storing unit 22

stores, gin @Qgﬁloprﬂeo wggéeovl%see&méé SATP! e8¢ mers-‘seéﬁ?aysl Ri,@r mation

for the processes by t respective units. For exanple, the arithnetic
expr essi on8oRBEOL heeEEipEcYAYEC UAHERBUL AWl bakark? er-Pitte tdrocO@tTAence, 18

setting value when the receiving unit  18b receives an
acceptance fesponse. The adjustment instructing unit 18d
instructs the setting-value adjusting unit 10 to re-adjust
10 the setting value when the receiving unit 18b receives a

response that cannot be accepted.

[0063]
[3. Process-data Obtaining Unit]

15 | The process-data obtaining unit 20 obtains process
data from the exterior. Example process data obtained are
operation data, weather data, and a target value, etc., as

explained above.

20 [0064]
[4. Setting-parameter Input unit]
The setting-parameter input unit 21 inputs setting
parameters. Example setting parameters are a process timing,
a weight coefficient, an evaluation index, a device
25 characteristic, a threshold, and a device preference order,

etc., as explained above.

[0065]
[5. Process-data Storing Unit]

30 The process-data storing unit 22 stores necessary
data for the process by the optimizing unit 40, such as the
process data and the setting parameters. The process-data
storing unit 22 stores, in addition to the above-explained
examples, necessary information for the processes by the

35 respective units. For example, the arithmetic expressions

for the respective units, and parameters are stored. Hence,



the electric power unit price and the gas unit price, etc., for obtaining a
production unit price are stored in the process-data storlng unit 22.

5[ 0066] [6. Optim zed-data Storing Unit] The optim zed-data
storing unit 23 stores data obtained through the optim zing process by the
optim zing unit 40. For exanple, the amim zed-data storing unit 23 10
stores the eIectric/thernaI energy storing schedule and the control setting
val ue, etc,

a. stored the Q t| it can be
stored in Y]ﬂ% ejr%%e’% C (ﬁﬁwer T géan be %E%lzl%d (%r% "t he
conputatloﬂoprobeasasngyatmxdduqmmmmvenunlp$1Cﬁ tare 1Stoped niri feunit 40

as past operation 6 T nsmtter/Receiver] The
transmtteff? %%?v§r£§4sé§% Z%gééiFn grnatlon 20 between the

el ectric/thernmal energy storage optim zing device 4 and the |ocal control
devi ce ? &88 % rm nal of a manager of a construct, a naster

noni t orT ng-con oIIing device, and a server that provi des weat her

i nf or mat i ohé . ebptimizadt GatacEhorkny. Umheh t he data stored in the

process- data 25 St gilng i s 22, 480:4 N cORig 2601263 Siasiag WAk 23 1S

transmtted by the trans tter ecel ver 24,the above-expl ai ned external
devi ces beebrdinedi Fhbpugh Fb@GQPtIﬁeZePECPFpéﬁﬁﬁePﬂhﬁhénéEGQméﬁéPage

opt i mi zi nguﬂgw g6 4 FOr| 8deso Pl 'EHHt opBihiber-BARH! kiBeiAGCesSar 330
i nformati on and for inputting a selection or

or the proces each unit,
an insif ucﬁF@ﬁeéftfﬁ%@WtWarﬂt EPPXGY FEPTARY] %%@% ¢ AT HGt ti ng,

and an out pghcuBit $datiut RIS Peeeess faeul Hatat Cstb@@@%bﬁxm e i nput
units are |ngut devi ces currently 35 available, such as a keyboar a

mouse, a tBREAMPpERErdabRd BEQWHRGh, UKL | out C8Bvi PEs ST bI%Pl Pt ur e.
The input 518-HBkLag8A %@5%ﬂﬂ#“ﬁﬂfﬁ'@@ bhe akouss explaiped for the

computation processes by the respective wunits in the

15 optimizing unlt 40 as past operation data.

[0067]
[7. Transmitter/Receiver]
_ The transmitter/receiver 24 exchanges information
20 between the electric/thermal energy storage optimizing
device 4 and the local control device 3, the terminal of a
manager of a eonstruct, a master monitoring-controlling
device, and a server that provides weather information, etc.,
via the network N. When the data stored in the process-data
25 storing unit 22 and the optimized-data storing unit 23 is
transmitted by the transmitter/receiver 24, the
above-explained external devices become available.
[0068] The electric/thermal energy storage optimizing
device 4 includes an input unit for inputting neceseary
30 information for the process by each unit, and for inputting
a selection or an instruction of the process, an interface
 for an information inputting, and an output unit that outputs
a process result, etc.
[0069] Example input units'are input devices currently
35 available, such as a keyboard, a mouse, a touch panel, and

a switch, or input devices available in future. The input



setting-paranmeter input unit 21. Exanple output units are out put devi ces
currently available, such as a di-splay device, and a printer, or -all output
devices available in future. The 5 data stored in the process-data storing
unit 22 and in the optimzed-data storing unit 23 can be displayed, etc . ,
by the output unit so that an operatolSan refer the displayed data. [0070]
10 [C. Action of -Enbodi nent ] The procedures of the optim zing-

process ac&&g@ingx%ﬁeéngggggvi5&§€%§%ﬁed gobodigent whhi,eDEWobgigxal ai ned

with reference t ' [1. Process of Qptim zing Next Day' s
Oper at i on Settethd ooraM et Baber QG rdnt  Byppple output yRELSr 8EEss by

the el ect el heush (Raceeyr Shol 48 QnldyliZ] BicA@d srbpdy aboiespl ai ned
with referen to FI 5. The process expl ai ned _below is, for exanple, an
20 opti ni zand erpointer, paxdliPtpyteieti e AVRelRbl el iy Wior i AfSschedul e

of the gongjrol -tat0e] JeWHeSHrhddhd i GPnidmiGly it be anicghh kekore the

current day. It 1s appropriate if the electric/thermal energy storing
schedul e tePBENbRRE 2Ll SEORGUNBLE 7 £aBtles Fifdd aiete BEFF oY &R 25 i s

not |imted,t QORI BE trext a@i‘g?QBQtQQYGaI{ QQELl fHe kiidPUdyEzatian
Execution Starting Process] First, the start instructing unit 16 instructs
the 30 setting-value adjusting unit 10 to execute the optim zing process at
g Presethck@@kojlned When, for exanple, it becones 210" clock on the night
efore the current day, the optimzing unit 40 starts executing the
optlnl%Png[Sro%%§§9?T%E FWBREEQ?Pt f FIG 5 illustrates the process flows
after the 35 executrhenpebctharept bfi Zhagpyiriotesing prtcestsedcepaditige
Instructlogofgﬁgna g%egg%% aﬁ%%%rgﬁééggmgﬂkiwff& no%Pbe explained with

reference to FIGS. 5 to 19.

15 [1. Process of Optimizing Next Day's Operation Schedule on
Night Before Current Dayl

The process by the electric/thermal energy storage

optimizing device 4 will be explained with reference to FIG.

5. The process explained below is, for example, an

20 optimization of the next day's electric/thermal energy

storing schedule of the control-target devices 2 in the

construct 1 on the night before the current day. It is

appropriate if the electric/thermal energy storing schedule

to be optimized is a future.predetermined time period, and

25 . is not limited to only the next and one day.

[0071]

[1-1. Optimization Execution Starting Process]
First, the start instructing unit 16 instfucts the
30 setting-value adjusting unit 10 to execute the optimizing
process at a préset clock time. When, for example, it becomes
21 O'clock on the night before the current day, the optimizing
unit 40 starts executing the optimizing process. The
flowchart of FIG. 5 illustrates the process flows after the.
35 execution of the optimizing process is started upon the

instruction from the start instructing unit 16.



[0072] [1-2. Setting-value Adjusting Process] The setting unit 10a of the
setting-value adjusting 5 unit 10 sets the next day's control setting
values in the construct 1 (step 501). The control setting val ues include,
for exanple, the tenperature setting value of the air-conditioner, the PW
setting value, and the illum nance se&i ng val ue. The setting unit 10a
sets, as the control 10 setting values, for exanple, the |atest control
setting values or the nost frequent control setting value anong the pieces
of operation data stored in the process-data storing unit 22 within a

pr edet er mi MEAW72]i me period. The setting unit 10a can al so set the control

setting vajues t _ L NS VehdesrbéeeeE] through the input unit.
[ 0073] [1-QT%§hé%g§t€¢€d?%%?%g é%%%ess fﬁe prechtin%ggnit 11 predicts the
consuned energy 20Tbf $¢fetEemtysit 18pgeE e/ iSEES 2%V HNE §GBBF$FH§ ener gy

"t her et o; baged oy ther yeatberedat @apnd EbRLopEr sbtoingatralueshin ahpast

predeterm ned tine period stored in the grocess-data storing ugi% 22 (step
502). [O007nRrrexpllakatrBroOh |1 The GPRERCH Saht TRANVR ST &8¢t Ry 25
process bysdhe predheti ngruei t thhpdtl@ur® i |datsiind esvahee weathethdat a and
t he operation data, which are past da¥s.in a $eek, Wf% %Pﬁﬁlu&ﬁ gratures
and huni di 34F-PRALBRPRST / Lt TNy F5FGeSIsYorear iH” piroCess-data storing
unit 22 anggelhgctetuas arna@biertiie urbsonomhyethe dayshencanteed are 30
i ncluded is that depending on the construct 1 _there or, e, few
peopl el®n %%EE%H%yvéﬁ&e§um£%E ER RN Eﬁgréﬁgfé%t%n gﬁ%;’éf%é%e qy
consunpt i ofg UeeEeNsh theomdshte fdayuentaceetkol Thet cong nol lwetaniong dleues are

(e o SShlLage ek e S i B TRRSUERC LA i dd i apee 5 L o
simlarityusesmg iightinid pradetetrmd nedetine ipeyiod t Thecemping UHé
The noxt  UAJSSTRATE o EAGOL R P vBagRe Grat RE S sa T Al nee
past dabta.vildbssinpuputatrboghcahebénputompilitshed by, for exanple, the
followng formula 1 [0076] [FORMULA 11
[0073]
[1-3. Energy Predicting Process]
The predicting unit 11 predicts the consumed energy
20 of the control-target devices 2 or the supplying energy
thereto based on the weather data and the operation data
within a past predetermined time period stored in the
process—data storing unit 22 (step S02). |
[0074] An explanationwill be given of an example predicting
25 process by the predicting unit 11. FIG. 6 illustrates the
weather data and the operation data which are past days in
a week, weathers, temperatures and humidity, and control
setting values stored in the process-data storing unit 22 and
collected as a table. The reason why the days in a week are
30 included is that depending on the construct 1, there are, for
example, few people on Saturday and Sunday, and thus there
is a tendency of energy consumption depending on the day in
a week. The control setting values are the PMV setting value
or the PMV measured value, the illuminance setting value or

35 the illuminance measured value as examples.



SIMLARITY = | WEI GHTI NG BY DAY IN WEEK || WEI GHTI NG BY WEATHER | 4- aX |
MAXI MUM TEMPERATURE OF NEXT DAY- Ti AZ b X M NI MUM TEMPERATURE OF NEXT DAY-
71f + ¢ X RELATIVE HUM DI TY OF NEXT DAY! -Hd X | PW SETTI NG OF NEXT
DAY-PAM | eX | |LLUM NATI ON SETTI NG OF NEXT DAY-Li Imn(i =1.2,3, ,n-1,n)

10 [ 00 7 7] The "weighting by day2lapplied is a weight coefficient set
i n advance for each day. Likew se, the "weighting by weather" applied is a

wei ght coe@d—ﬁgl;]entngtsiﬁf@ edrfutdaehuneat ies dd rle Yheaictongexanpl e,
er on the

the 15 wea base next day' ;s weather forecast, i s "sunpy", and
when the pasit ddt gomputesnihe, sinelael §it te ddis G e’-’b@é‘&ﬁe?“@nﬁ%?, but -
when the LSt { B W iue t L gbh seefhéchent begosesehahge. The
"wei ght i n%t%%%ﬁtdng%ew%? g%lt\rlg by weat her", fimd gpi ht g9 fficients
 of respectiaecEt agter s, OB HER RAS LS Op, the aROVERGFR; 2APE i%ﬁﬁ figgmthe
- settings PapHEt EhnbHPat i 40 dar lbe A0EcORET1Shededy| nfbheepanpees- daka
storing unit 22 may be set arbitrary in accordance with the prediction
preci si on.f?m}th%o’é‘P%?a}-day extracting unit Ilb extracts a day 25
nunber havigng;éhe snmallest simlarity based on the simlarity obtained by
the simlarit: corrpuf:i ng unit 1la. The day nunber is a serial nunber
al |l ocat ed £%O¥Wé%i% es of operation data stored in the operation-data
storing un$TMI2ARENC= AREEGIENGT BY RadchN dHFEK 13D G679 TNh &Y prathier ed- val ue
setting unit, H%fn%'m@f:?%@ﬁpfed%t vEY ' pay-PRgdicted val ue, the consuned

energy of the contro arget devices 2 or the supplying energy thereto
at a date cor kelSpoTdiMTREEREERGaPF niFSePrexfFdct ed by the similar-day

extracting uriit 11h. 5[ 00 v ew6e gt act -stop Optim zing Process]
Next, the st5%%'—%#6‘%6%@%?{2?%%%%% 12 opti i zes the start-stop schedul e
of. the contr ol xtlamgetcmawices Zxbaset-817'tlhe predicted val ue set by the

Pr edicti ng unietx }JILLLD?I%\TATION SETTING OF NEXT DAEY—L; | = min (i=1.2.3,-.n-10)

10
[0077] The "weighting by day" applied is a weight
coefficient set in advance for each day. Likewise, the
"weighting by weather" applied is a weight coefficient set
in advance for each weather kind. When, for example, the

15 weather based on the next day's weather forecast is "sunny",
and when the past data is "sunny", the weight coefficient
becomes small, but when the past data is "rainy", the weight
coefficient becomes large. The "weighting by day" and the
"weighting by weather", and weight coefficients of respective

20 factc;rs, such. as a, b, ¢, d, and e, are input from the
setting-parameter input unit 21, and ones stored in the
process-data storing unit 22 may be set arbitrary in
accordance with the prediction precision. :
[0078] The similar—day'extracting unit 11b. extracts a day

25 number having the smallest similarity based on the similarity
obtained by the similarity computing unit 1la. The day number
is a serial number allocated to the pieces of operation data
stored in the operation-data storing unit 21 and arranged for
each day.

30 [0079] The predicted-value setting unit 1llc sets, as the

next day's predicted value, the consumed energy of the



10 detail of the process by the start-stop optimzing unit 12 will be
explained with reference to the flowhart of FIG 7. A topic index for the
optim zation can be selected arbitrary fromthe several patterns as will be
di scussed later. In this exanple, however, an explanation wll be given of
an exanpl e 15 case in which the cost £8 selected as the mininzation index
[ 0081] (Activation-preference-order Setting Process) That is, the .

activati on-pr. I - Qr : t ' '
bt m 21 ng ol e B B e et ina f e e

control -t ar gltelevpreesPordivg £21)ther| @Y gLt F&ttggcarr%degoaynp’f%e

col d- heat s[irnﬂ.g.%rt—'@ Wil U 1GRy hdb e used for setting the activation
preference order of “the control-target devices 2. 25 [0082] The col d-heat
production unit price table is obtained by setting nultiple cases as supply
cond|t|50_ns dfsdhe control -target devices 2 that supply cold heat - ;
calculating a unit price for each case when the col d, heat [ kW] E)f a unit

quantity iELphodirsEiRe difericiot$ e | PR SUEH U9 Fre6 %% ces in table. For each
?rg.::"l[(r \(I)\,:‘];af‘lai %gt Cgle\éi\]ﬁgtgy tBe Ceﬁéfépgﬂdbngptiﬁﬁdihg danot 2d epthmazesrcl e

at is s i ed, _and _the .unit ' '
be denot ed-Bf StR&tHELPBNT IS Y%Ee %bﬁ"]%? contro[lo-%?ﬁd rI LéngFSE%%?géragdyclt : on

uni t priceoﬁaﬂh%gﬁaiaimﬂ BH Wy, sdtoroyexamlpredie g [wvitng ¥.or FlRae 2 to
7. [0084] 23 ( D HEAT PROI)UC%I}'O\I UNIT PRICE) [FE é%]g ELReT 16ASE
( WATER COCREER REFK GERARERCSS R S SRT S L%I'@] * e
will be explained with reference to the flowchart of FIG. 7.
A topic index for the optimization can be selected arbitrary
from the several patterns as will be discussed later. In this
example, however, an explanation.will be given of an example

15 case in which the cost is selected as the minimization index.

[0081]
(Activation-preference-order Setting Process)
That is, the activation-preference-order setting
20 wunit 121 of the start-stop optimizing unit 12 sets’ the
preference order of activating the control-target devices 2
(step S21). FIG. 8 illustrates an example cold-heat
production unit price table used for setting the activation
preference order of the control-target devices 2.
25 [0082] The cold-heat production unit price table 1is
| obtained by setting multiple cases as supply conditions of
the control-target devices 2 that supply cold heat,
calculating a unit price for each case when the cold heat [kWh] .
of a unit quantity is produced, and collecting such unit
30 prices in table. For each control-target device 2, a
corresponding field is denoted with a circle mark when the
cold heat is supplied, and the unit price of that case will
" be denoted at the bottom of the table.
[0083] The cold heat production unit price can be obtained
35 by, for example, the following formulae 2 to 7.
[0084]



1 SECOND CASE (Al R COOLED HP) = Eui, X cop p_c [FORMILA 4] THI RD CASE(CGS
PONER GENERATI ON | NVARI ABLE + ABSORPTI ON) 100 =uP C p ABS-CH 77CGS- H GUH

[ FORMULA 5] FOURTH CASE (CGS PONER GENERATI ON VAR ABLE 4- ABSORPTION) =Gup
100 E77 COS- E C (')P ABR-Cl1 '< 17 COS- 11UH [--ABR-CH ' 17 COS-H

[ FORMULA 6] FI FTH CASE ( ABSORPTI ON + RSE SOLAR HEAT) , 0 [ FORMULA 7] SIXTH

CASE (ABSORPTION + USE GAS ).=1 L'.-'l ABR-CG GUH E: PONER UNIT PRI CE
[VEN W] 20, G 05 LT, B GF GYEN fia OCPR. REFR) CERATCR P
[FORMULA 2]

FIRST CASE (WATER-COOLED REFRIGERATOR)= E,, x

5 [FORMULA 3]

SECOND CASE (AIR-COOLED HP)= , 1
T COPyp_

[FORMULA 4]

THIRE CASE (CGS POWER GENERATION INVARIABLE + ABSORPTION)

‘/

100

j— o~

= G — _
. ;_C()]: usr-crr “ Moos-r * Vum
10
[FORMULA 5]
FOURTH CASE (CGS POWER GENERATION VARIABLE + ABSORPTION)
=G,, « l 100 . Mcas-£
w COP yppcy “ Negs-n Gyy “cor "asr-ci < Neas-n
[FORMULA 6]
FIFTH CASE (ABSORPTION + USE SOLAR HEAT) ._ 0
15 o

[FORMULA 7]

SIXTH CASE (ABSORPTION + USE GAS)_ g . 1

Eyp : POWER UNIT PRICE [YEN/kWh]
20 Gyp: GAS UNIT PRICE [YEN/Nm®]
COPy : REFRIGERATOR COP
COPyp.c . HEAT PUMP CHILLER COP (WHEN PRODUCING COLD WATER)

COPpp.cy - ABBSORPTION CHILLER HEATER COP



COPtp_c: HEAT PUWMP CHI LLER COP (WHEN PRODUCI NG COLD WATER) COPABR- cH

: ABSORPTI ON- CHI LLER HEATER COP 24 (VWHEN PRODUCI NG COLD WATER, USI NG
SOLAR HEAT OR EXHAUSTED HEAT) COPABR cG : ABSORPTI ON CHI LLER HEATER COP
(WHEN PRODUCI NG COLD WATER, USI NG GAS) cGs_E : CSG POANER GENERATI ON

- EFFICIENCY [9%4 5Ti ccs-H : CSG HEAT REEOVERY EFFI Cl ENCY [ Vo] GuH : GAS
LOW ORDER HEAT GENERATI ON LEVEL [ kWh/ NnB] [0085] The third case is a

col d heat producliQnpkitderRE ic%F%" 8B PRI 9618 AkAdoR xkiles1E8SEka3 i S

invariable. The term "invariab means a case in which the power generated

by the 10 @B%:103ABIORADIONISET.LER HEATER/ 6PB/(WHER BROEINAGSLD EABER)yUEHRsum ng
devices are not aghiyated and the power demand is extrenely small. [ O 0 8
6 ] Conversely, the fourth case is a cold heat production unit price when

t he power geser @$@POBFR (GEEERBDION CFFISIRNGY| @bl e. 15 The term "vari abl e"

- means g case i n.uwhich the pewek-gehenat edby the CGS 103 is effectively
consurrgsd a’?]'ffs'flhg eq@?\rgal ent power purchase can be cut. [0087] Moreover, the

fifth caseGins GASClld ORRER HPAD GEVERAGACN FEVER L k¥é hen t he hot water out put

by the sol afgqaoyer ede20n el eFadealen E874di Besit igdaRebtidn U tapsaept i on
chiller heater 106. Hence, no fuel, etc., is.consuned nd E;he ost becones
subst ant | PSR RAWET FRIGFIEETRY 1 §iitS &%Fsi@%ﬁ% dués 5SERe

operati on ©ofnALELSSDED @feartdBeyie 1% WEEchN e yolvee genexdtedwdythenl |, it
is not taken into consideration. 25 [0Q88] FIG 9 ihl %strat es an_exanpl e
hot - heb? preRiudORont einPetpriees t S6FECh<adE WorSE At t FAG t IRt PVEEPEN

pref er encecongening ddei contara noar getidaviedesnd. cHhedvatr eatand aduct i on
unit price table is obtained by setting nultiple cases as .-supply conditions
of the cont¥bfeta ije?m?lﬁﬂces 2 30 that supply hot heat, calculating a unit
price for eeachsraseonkerskaty, heat fokWhh odsa i todddmat priosdugtddaced, and

Ot S R S5 B0k £ Q0P0) iRt pheal gt on
35[ 00903 (tKEH HdRAT "RPRODHCTIEONnéMN T 2PRREE)in Ahich the power generated

by the CGS 103 is effectively consumed and the equivalent
power purchase can be cut.
[0087] Moreover, the fifth case is a cold heat production
unit price when the hot water output by the solar-powered

20 water heater 107 isutilized for the absorptionchiller heater
106. Hence, no fuel, etc., is consumed, and the cost becomes
substantially zero. In practice, slight power is consumed
due to the operation of accessories. However, since this
value is extrémely small, it is not taken into consideration.

25 [0088] FIG. 9 illustrates an example hot-heat production
unit price table used for setting the'activation.preference
order of the control-target devices 2. The hot-heat
production unit price table is obtained by settiﬁg multiple
cases as supply conditions of the control-target devices 2

30 that supply hot heat, calculating a unit price for each case
when hot heat [kWh] of a unit quantity is produced, and
collecting such unit pricés in table. _ _
[0089] The hot heat production unit price can be obtained
by, for example, the following formulae 8 to 12.

35 [0090]
(HOT HEAT PRODUCTION UNIT PRICE)



[FORNULA 81 FI RST CASE (Al R-COOLED HP) - - - - [ FORMULA 9] SECOND . CASE (CGS
PONER GENERATI ON | NVARI ABLE) =G 100 5 [ FORMULA 10] THI RD CASE ( CGS PCMéR
GENERATI ON VARI ABLE) Gup X 10 [ FORMULA 11] FOURTH CASE (USE SOLAR HEAT). O
[ FORMULA 12] FI FTH CASE (ABSORPTION + USE GAS) _ -UP COP BR HG GGH 15coPH:
HEAT PUMP CHI LLER COP (WHEN PRODUCI NG3HOT WATER) COPARR_HG ABSORPTI ON
CHI LLER HEATER COP (WHEN PRODUCI NG HOT WATER, USI NG GAS) [0091] The
activation- preference order setting unit 121 20 sets the activation
prererenceﬁﬁﬁﬂﬁﬂih§ing those tables in an order of. the device having the
smal | er egﬁgﬁgf - nge 58 ggahg tion |ndex is a cost in this exanple.
In the exang e o? f% ove- exglal eat production unit price
table,_the pref erence cases are the flfth case”’%he first case, 25 the
fogrth case, the second case, the sixth case, and the third case, in this
order. . ' ' ~ ' ' '
: [FORMULA 9] . : '
SECOND CASE (CGS POWER GENERATION INVARIABLE)_; }{__Jﬂi__f
— >~UuUp

. i
\Meas-u “ Cu

[FORMULA 10]
THIRD CASE (CGS POWER GENERATION VARIABLE)

ZGWX(__JQL__)_EWXQ@&L

Neos- % GUH Neos-m

10 [FORMULA 11]
FOURTH CASE (USE SOLAR HEAT) _ 0'

[FORMULA 12]

FIFTH CASE (ABSORPTION + USE GAS)_ Gyp

15 COPyp i : HEAT PUMP CHILLER COP (WHEN PRODUCING HOT WATER)
COPapg-1g . ABSORPTION CHILLER HEATER COP (WHEN PRODUCING HOT WATER,
USING GAS)

[0091] The activation-preference-order setting unit 121
20 sets the activation preference order using those tables in
‘an order of the device having the smaller evaluation index.
| The evaluation index is a cost in this example. Inthe example
case of the above-explained cold-heat production unit priee
table, the preference cases are the fifth case, the first case,
25 the fourth caee, the second case, the sixt_h case, and the third
case, in this order. . ' '
[0092] Hence, when there is a stable output by the
solar-powered water heater 107, the activation preference

order of the control-target devices 2 that supply cold heat



[0092] Hence, when there is a stable output by the sol ar-powered water
heater 107, the activation preference order of the control-target devices 2
that supply cold heat 26 follows an order of the following (1) to (5).
This is a condition in which sufficient solar light is obtainable |like a
sunny condition is continued. 26 (1) Absorption chiller heater
106 (utilizing solar 5 heat) (2) refrigerator 105 :

(3) CGS 103 and Absorpti.on chill er ter. 106 {utilizing CES; gxhausted
heat, howeb@ ,OW%nﬁ?ngﬁﬂeBoﬁgrQQ?réﬁ%%?%ﬁ%%hgﬁ)s%%a?gﬂéat |s§u?§I?zed)
10(4) Heatceudpt oo lirewhi6l $5) £ Mbsenpticdmx highsr i adterinede q dikei zi ng
gas) [0093] When there.is no.Qu . he sol ar-powered water heater 107,
t he foIIom%n@u%ﬁﬂe?o?ﬁﬁ%%?ﬁ)l%oégﬁglﬁéeébplied. (1) refrigerator 105 15(2)
Absor ption chiller (h¢aresotp6iput chiklay BSS exHafst(urdd)iZizE™ RedBpunp
chiller_104 (4) Absorption chiller heater 106 (utilizing gas)

[ 0094] As %ﬁ%Féined above, the activation-preference-order 20 setting unit
121 cal cul at es t he (pnodectiigenatiar gi0isce of the cold heat and the hot heat

of each control -target deyi Eg323aﬁé1e.i\69a5r§€%hn9:ﬂiha_@ctiﬂééi;éﬂ aref er ence
order of the control-target devices 2 used for supplying cold heat or hot

heat. |n tlettasesngnCohiethaheteddienti PTHRN RGN BPWGr 15

m ni m zat i gogLsy0hNEhehnaB1LbeNEAR! 4ol Lth3iabag appropriate to set the
activation preference order of the control-target devices 2 in an order
fromthe smaller evd)udisedn Aumrechildert Af%sane schene. 30[ 0095]

(Start-stop Conditi@) felidritRPe8SYler heater MNaXt(uting =iy tgast)op
condition setting unit 122 calcul ates the start-s&gp condi tion of the

cont rol -t al§8P3devier therec dsr BANRRERIE HPY He'e Y He ROHE h 8 Hiat

consuned peater 107, the following order from (1) to (4) is applied.
(1) refrigerator 105 |
15 (2) Absorption chiller heater 106 (utilizing CGS
exhaust gas)
(3) Heat pump chiller 104
(4) Absorption chiller heater 106 (utilizing gas)
[0094] As explained above, the activation-preference-order
20 setting unit 121 calculates the production unit price of the
cold heat and the hot heat of each control-target device 2,
thereby setting the activation preference order of the
control-target devices 2 used for supplying cold heat or hot
heat. In the cases in which the evaluation index subjected
25 for minimization  is other than the cost, it is also
appropriate to set the activation preference order of the
control-target devices 2 in an order from the smaller

evaluation index like the same scheme.

30 [0095]
(Start-stop Condition Setting Process)

Next, the startéstop condition setting unit 122
calculates the start-stop condition of the control-target
device 2 in accordance with the cold heat and hot heat consumed

35 energy based on the activation preference order set by the

activation-preference-order setting unit 121 (step S522).



35 energy based on the actrvatron preference order set by the
activation-preference-order setting unit 121 (step S22). 27 [0096] FIG
10 illustrates an exanple start-stop condition. FIG 10 illustrates an
exanpl e start-stop condition of the cold heat supplying device in
accordance with the cold heat consunmed7energy when a stabl e output by the
sol ar-powered 5 water heater 107 is expected. [0097] First, the

activati on- bou dar co n sett

bountary AORGAL ot FEr Lt | i Pt 48 Damd 50 382 thel denast LAt | on
act:or d?ncﬁfot anﬁé.lllm@t&amsohnl bzamplld lataatrteenepnedn@merg;x ofhtke
activation oundar ondi ti.on, can, be def]

fol | owi ng FOheFE TEEP Y189 fBH4EF HxﬁﬁRﬂﬁ#%ﬁ%%§§j$§A59%c§ﬁ%hr?%§PF1]
ACTIVATIOMdﬂ%dﬁE&ﬂéﬁﬁygiIWhéﬂi4F§Iahl¢\dﬁﬂp@I1EYFEhﬁ'%EJ#%EPPWeFﬁBR-SH

( ACTI VATI ON BGJNDARY | VATI ON OF CGS) 20 [ FORMULA 14] COLD
HEAT DEVANMBSTET HEALEY it Sg\é’%%‘i‘h%’% VATI ON BOUNDARY CONDI TI ON [3], ]
ACTI VATI C]\[c@-'s"HEATFPUB/E‘ CIfllhleL ER)t 35 {IRERNMYMAS]Y GBI HENT DERBRDRIr ABR- SH

e T TRl LY OO Bl O o0
activating each control-target device 2 in accordance th
an increase of the cold heat consumed energy. Thisactivation

10 boundary condition can be defined by, for example, the
following formulae 13 to 16. .
[0098]
(ACTIVATION BOUNDARY CONDITION (11, ACTIVATION OF
REFRIGERATOR) '

15 [FORMULA 13]

COLD HEAT DEMAND > H ;0 oy X agrosn
(ACTIVATION BOUNDARY CONDITION [2], ACTIVATION OF CGS)

20 [FORMULA 14]
COLD HEAT DEMAND > H ;;p oy X Fagrosu + Hp

(ACTIVATION BOUNDARY CONDITION [3], ACTIVATION OF HEAT PUMP
CHILLER)
25 |
[FORMULA 15]
COLD HEAT DEMAND 2 H |5 s % F4snsn + Hr + (H aszcir — H asn-cu X aaosn )

(ACTIVATION BOUNDARY CONDITION [4],
30 ACTIVATION OF ABSORPTION CHILLER HEATER (USING GAS) )

[FORMULA 16] .
COLD HEAT DEMAND 2 H 45z cy X T'ype-su + Hi + (H asr-cn = H isr-cn E ¥ apr-sn )+ Hyp e
. Hagp-cn : RATED COOLING LEVEL OF ABSORPTION CHILLER HEATER [kWh]
35 Tapr-sy - LOADING FACTOR PREDICTED VALUE OF ABSORPTION CHILLER HEATER
. WHEN USING SOLAR HEAT (> LOWER-LIMIT LOADING FACTOR)



COLD HEAT DEMANDABR-CH X r ARR RH HR (H ABR-CH H ABR-CH x rABR-SH) + H HP
tﬁglR-anATED COOLI NG LEVEL OF ABSORPTI ON CHI LLER HEATER [ kwh] 3E?ABR-siiC
DI NG FACTOR PREDI CTED VALUE OF ABSORPTI ON CHI LLER HEATER WHEN USI NG
SOLAR HEAT ( > LONER-LIM T LOADI NG FACTOR) 28 HR: RATED COOLI NG LEVEL OF

| R\?\EE:\IGERATO? [ kWh] Hnp_c: RATED COOLI Neg LEVEL OF HEAT PUVP CHI LLER [ kW]
( PRODUCI NG COLD WATER) 5 [0099] An activation boundary condition [1]

is an activation condition for the refrigerator 105. Thi [ [
condition i s aHCaRATEPNCOMEIER LENEL 8| BE%§ER%"%9ﬁsurmd' ener g)s/ ggzlo\r/rgfsl ggual to
or larger than the.output by the 10 absorption chiller heater 106 utilizing
sol ar heat. [0100] An activation boundary condjti QR %]ﬂ | g8 activation
condition for Hae GBSERFIOLING FEWL PF AT InTConGT o0 gks 4 THEL ' which the
col d heat consunedpRperene becomeseoqual to or |arger than the total of the
output by 15 the absorption chiller heater 106 utilizing solar heat and the
rating>f the refrigerator 105. [0101] An activation boundary condition [3] B
is an actiyuaidan capdi hieavherohhe vahsdiapti orcagtdiltiem hebt kbr 196. 3%hi s

activation condition is a case in whi it I i
than a totagtipfatifn acF_tqr%ahtiltﬁ? b%&ﬁdaggecoﬁgﬁf?gﬁéfgf&gs\j -%%Qét gi ?Pélrsg:\ggr
?ﬁte W?ﬁgrte gés‘cet{ﬁ{:&?:hé?@@ldnﬂt gtligmeis af cahe iabebiphitde eAlAhg2theqrsr™ed6 and

0 e out put t he sqrpt| i | h
103, [ 010 At FuCPETaTFan S BONAdRPy Sondian Tal | o acgur e oh 1
beconesy equsbotpt Don | engelet haeatet 1@ BEilheingt FPARFoR®BGundary

condition [3 d the rated lin I - ighi
. : y at h
As expl ai nLQJJ%@ﬂve,&mt h@cé:ét\ﬁa\%g't%non%oun aﬂ;}; c%%%???%)ﬁﬁi S [ggpﬁrllg I.bbhe;dé?ﬁg
the rated gutpuatbyneacindidnitomol £oar gée o‘é%$cé0?-i n SAL®r @ 0F a hi gher

activation prefer . ,
S cgngitlgrchsoédgar.se in which the cold heat consumed energy

becomes equal to or larger than the total of the output by
15 the absorption chiller heater 106 utilizing solar heat and
the rating of the refrigerator 105. _
[0101] An activation boundary condition [3] is an
activation condition for the absorption chiller heater 106.
This activation condition is a case in which it becomes equal
20 to or larger thana total of the activation boundary condition
[2] with a difference between the rated cooling level of the
absorption chiller heater 106 and the increase of the output
by the absorption chiller heater 106 by the CGS 103.
[0102] an activation boundary condition [4] is a case in
55 which it becomes equal to or larger than a total of the
activation boundary condition [3] and the rated cooling
quantity of the heat pump chiller 104. As explained above,
the activation boundary condition is defined by adding the
rated output by each control-target device 2 in an order of
30 a higher activation preference order.
[0103] Next, the deactivation-boundary-condition setting
unit 122b obtains a deactivation boundary condition for
deactivating each control-target device 2. This
deactivation boundary condition can be defined by, for
35 eXam_ple, the following formulae 17 to 20.
[0104]



[0103] Next, the deactivation-boundary-conon setting uni '
deactivation boundary condition for éeact I vating egch CE)ntlrzcz)Ib- '?zt; 3;{15 :
device 2. This deactivation boundary condition can be 'defined by, for 35
exanple, the following formulae 17 to 20 [0104] 29 (DEACTI VATI ON BOUNDARY
CONDI TI ON [ 1], DEACTI VATI ON OF REFRI GERATOR) [ FORMULA 171 COLD HEAT DEMAND
ACTI VATI ON BOUNDARY ‘CONDI TION [1] -6,11, S (DEACTI VATI ON BOUNDARY CONDI TI ON

[2], DEACTIVATI ON OF A HEAT DENANBT | VAF1 ON
[B)SAJ\NDARY AN H %ﬁ%ﬁkﬁw @%ﬁ/ %ﬁ L\I B%NDA%¥A%I T?%\l [3],
corxlngIT lvgrll QﬁE@idﬂh’I{Oﬁiﬂ;NUl(_gEigc_]f COLD HEAT DEMAND ACTI VATI ON BOUNDARY

| VATI ON BOUNDAR
| @ﬁlpé’ﬂi%ééﬂp Y CONDI TI ON [ 4],

DEACTI VATI TI ON CHI LLER HEATER (USI NG GAS)) [FOR
MILA, 20
HEAT DEMANIRTACHEAAT IDENABOUNDARY TUBNDION 8NUNARRY COND)I)TIL)N (1]~ ] 20 b
5 :
(DEACTIVATION BOUNDARY CONDITION [2] , DEACTIVATION OF CGS)
[FORMULA 18]
COLD HEAT DEMAND < ACTIVATION BOUNDARY CONDITION [2]-AH s cq
10
~ (DEACTIVATION BOUNDARY CONDITION [3], DEACTIVATION OF HP)
[FORMULA 19]
COLD HEAT DEMAND < ACTIVATION BOUNDARY CONDITION (3] -AH ¢
15

(DEACTIVATION BOUNDARY CONDITION (41, DEACTIVATION OF
ABSORPTION CHILLER HEATER (USING GAS))

[FORMULA 20]

20 COLD HEAT DEMAND < ACTIVATION BOUNDARY CONDITION [4] -AH ;5 6
AHp : DEACTIVATION DEAD ZONE SETTING FOR REFRIGERATOR
AH,gpcy : DEACTIVATION DEAD ZONE SETTING FOR ABSORPTION CHILLER HEATER

(WHEN PRODUCING COLD WATER, USING EXHAUSTED HEAT)
AHyp : DEACTIVATION DEAD ZONE SETTING FOR HEAT PUMP CHILLER (PRODUCING

25 "COLD WATER)

AH gr.cc : DEACTIVATION DEAD ZONE SETTING FOR ABSORPTION CHILLER HEATER

(WHEN PRODUCING COLD WATER, USING GAS)

[0105] Deactivation boundary conditions [1] to [4] for each
30 control target device 2 are slightly smaller values than the

respective activation boundary conditions [1] to [4].

Accordingly, a deactivation dead zone is set for the

deactivation boundary condition [1] to [4] for each

control-target device 2. This is_ AHg, AHppr-cu, AHpec, and
35 AHpprcc in the formulae 17 to 20.



- d HR : DEACTI VATI ON DEAD ZONE SETTI NG FOR REFRI GERATOR dl | ABR-ci r

. DEACT! VATI ON DEAD ZONE SETTI NG FOR ABSORPTI ON CHI LLER HEATER ( WHEN
PRODUCI NG COLD WATER, USI NG EXHAUSTED HEAT) dH11P: DEACTI VATI ON DEAD ZONE
SETTI NG FOR HEAT PUWMP CHI LLER ( PRODUCI NG 25COLD WATER) di /A mcc

DEACTI VATI ON DEAD ZONE SETTI NG FOR ABSQ@RPTI ON CHI LLER HEATER ( WHEN
PRODUCI NG COLD WATER, USI NG GAS) [0105] Deactivation boundary conditions

[1] to [4] for each 30.control t device.2 are t I val ues
than the r B R thScCE‘?%tE+‘6?1tb%%§e§r‘£Z@Bﬁd?‘?iaoﬁls d[Stf]] g? Al?lf]%A%gér di ngly,
a deacti vatéresteadtrene dariseitfar tbeunéacyi vatanghi thioundaanyd cohbiet i on [1]
to [4] for_each conIroI-tar et devi 2. This is B.A AHHP- C
35 AHABR cqgfarchJt‘F?e ¥ R T?Yt%o%letl% Fo 6 éjrfg\le%ctl va{l:qgﬁg'dead
zone is a dhbr@lifbplta?tfg@tt ereainte el weian at Geaatt ivaat bonddmdimareymeandi t i on
‘and t he_deac 0 ound o tion., diddQr |

L on.boundary condlifi o0 A GO0UL 0B doy OLCA diliene

cont roI5tat? S afi 9n Zone neans t hat the
control -t adgteivajteiléme:dmim antli, watesd 1balsecloms tefepiagdc £ P velt 'ﬁ@ﬁlééﬁdi tion

e e CRUER: S0UBY cho Mo PTRla Soalifif ink PAEATHE A 9B30RELE OF

again fie ac rva Wi thout  be; ng affected by becom ng
equal to oromditien wmahouheb@emvatﬁmt@ﬂ\d@x|la¢|com1é%eeq’é%hta %)

condi tion gmlpgrretgl%rdeghgs %{y I $ond@1q 8 By ﬁgh&éng glhﬁl a

deactivation dead zoné&, even ol d heat consumed energy mnutely
vari eslar oumdiheonogaMabsl rﬁgabéeénﬁg poB¥EbRESEdSavoi d an operation plan

that causegoipey COW@F&% etndeybser 2vh 01 6XCEE8E VEbYe Stedfdn altd thieop 15
around the %oundar The setting of the deactivation boundary

condi ti on ¢el@d&eatedonaUmAAtINer Iy RARYECLNA(AT ke GLOMHRTRE RRNTCEREY -
| over -1im %t%@@am Yo @é‘éi‘bf@“&é vl Al a8l SJepei g Pt tﬂ'ﬁ&:s@@tu\éie'é be

expl ai ned bel ow each control -target 2Q deV| ce has a lLower-limt
out put . Ac‘éb?dFﬁ§F§01d‘éﬁ§ﬁGFn§eHﬁC?h8 §& ?f"ﬁ&s\?&lvl?&yoﬁt?ﬁé FELC SR i on

dead zgpge, 58H8hAYcBYPBLYNk8YYl. My becone excessive around the activation
boundary and deactivation boundary areas, and the ener gy Cy %e surnpl us.
%h onditio

Hence, in GPHBBIt o THEpELRESINEURR Bhe HFA TSI CRET Y boundy:

is carried out within a range that is not lower than the
lower-limit output by each control-target device 2. This
reason will be explained below. That is, each control-target
20 device 2 has a lower-limit output. Accordingly, depending
on the setting value of the deactivation dead zone, energy .
supply level may become excessive around the activation
boundary'and.deactivatioanQundary'areas, and the energy may
be surplus. Hence, in order to suppress sucha surplus energy
25 supply level, it is necessary to restrain the deactivation
dead zone setting value for each control-target device 2. The
following formulae 17' to 20' define the deactivation dead
' zone in consideration of such a restraint.
[0109]
30 [FORMULA 17']

“AHp S H ypp_cy X Tupros =~ H ippcti-min — Hp_min
[FORMULA 18']
AH uBR-CH = H -H R~ni
35

[FORMULA 19']



25 supply level, it is necessary to restrain the deactivati
settlpg value for each control-target device 2. The follomﬁgg ?g?gufggel7
to 20' define the deactivation dead zone in consideration of such a
restraint. .[0109] 30 [FORMULA 17'] A HR H ABR-CH X rABR-SH H ABR- CH - nun
[ FORMULA 18'] A H ABR-CH HR - HR-nl11385 [ FORMULA 19'] 31 AH HP-C <
HABR-CH - HR-CH X r ABR-CH - HHP-min [FORMULA 20'] AH ABR-CG 15- H HP - H
(I—:IE"_mn H,I;I%I?-CG{&ln 5HA| -CH-Xm'n . LOQWER-LIMT OUTPUT OF ABSORPTI ON
LLER HEATEZR- EVAFEN- -NG C@&DH_ ERmin US| NG EXHAUSTED HEAT) HR- min
LONER-LIM T QUTPUT OF REFRIGERATOR Hill.- m n LONER-LIM T OQUTPUT OF HEAT

OF ABSCRPTIFERVGIBL 28R IHEATER (WEN PRODUG NG COLD VATER. USI NG GaS) [0110]
An expl anation will be given of such a restraint for ’ NG &) 10110]
AHABR—CG = HHP - H ypmin — HABR—CG-m'm
5 Hsr.cHmn . LOWER-LIMIT OUTPUT OF ABSORPTION CHILLER HEATER (WHEN
' DRODUCING COLD WATER, USING EXHAUSTED HEAT)
Hp. min : LOWER-LIMIT OUTPUT OF REFRIGERATOR
Hyp. iy : LOWER-LIMIT OUTPUT OF HEAT PUMP CHILLER (WHEN PRODUCING COLD
WATER)
10 H,3r.cmin | LOWER-LIMIT OUTPUT OF ABSORPTION CHILLER HEATER (WHEN
PRODUCING COLD WATER, USING GAS)
[0110] An explanation will be given of such a restraint for
an example case that is the formula 17' relating to the
deactivation dead zone setting value for the refrigerator.

15 1In FIG. 10, it is presumed that when the cold heat consumed
energy at the demanding end gradually decreases and it becomes
the same quantity as that of the activation boundary condition
[1], the refrigerator 105 is operated at the lower-limit
output.

20 [0111] A case in which the cold heat consumed energy at the
demanding end fﬁrther decreases from this condition will be
discussed. In this case, since the refrigerator 105 is
operated at the lower-limit output, the output cannot. be
reduced anymore. Accordingly. in order to maintain the

25 demand-supply balance of the energy, it is necessary to
regulate the output by the control-target device 2 having an
one-order-higher activation preference order. In the
example case illustrated in FIG. 10, the output by the
absorption chiller heater 106 at the one-stage-lower end is

30 regulated.

[0112] Next, it is presumed-that the cold heat consumed
energy at the demanding end further decreases and.becomes

close to the deactivation boundary condition [1]. In this

case, it is presumed that the deactivation dead zone AHy is



an exanple case that is the fornula 17" relating to the deactivation dead
zone setting value for the refrigerator. 15 In FIG 10, it is presuned that
when the cold heat consuned energy at the demandi ng end gradual |y decreases
and it beconmes the sane quantity as that of the activation boundary
condition [1] , the refrigerator 105 i3 operated at the lower-limt output.
20 [0111] A case in which the cold heat consuned energy at the demandi ng

end further decreases fromthis condition will be discussed. |p.this case,
si nce the ®&#1gerat &*F 16513@16pé:3’§ﬂed tg’te t REEP rf’lﬁp%siilogt pglfL?ilE%lhe

out put - canpgl be.reducad anymyes SREOAEEAdYion Idhikar Heau®x 00ai.n the 25
demand- sup it_i

bal ft , It t | . t put
by the con(PLLS]ar dét CHEsi T8 5! ARG Sh S rtfor O ORG) REPLPRiCEn

pref erencecpideer Iedther exaeBpl wiThsod | lthet rhveeri hifl G dgputhe iout put by

the absorption chiller, heater 106 at th ne-s -l o i

regul at %d.acfﬁiéﬁ]'lcﬁlé‘ﬁ&“:, e ]dbllﬂééll?r?eﬂgt gtc?%(g%%atdgﬁ%ﬁ%%ﬁzl&i%g’energy
at the denandi figuente suppey decrleasneyodddblycoaesmes opeeagsite. In
deactivation_boundary cgnditjon [1] . L S 1akl 1HS RLes\yved gt hat the
deacti vat i 8h98€a °z8¥8lgl-ﬁuf:i§ aSEZ'a]@St’Ja}LHt tct)ﬁgr #%?Sﬁ%?et an the ou_t'pt]at

adj usti ng wedtlhaifnHABR- eileABRosEHhElABRacHiNRR)oof dehd ZB&er FELEATENI | | er
heat er 106. 3] Jn this case,,ho efLiger J 05, eh ADSIer ptdoN
chiller heépégﬂ% P’iﬂrﬁwlﬁ%’t %Z Fg\%eégﬁi:m%hggt%?{?n accordance with the
reduct ion b 't ehedbdeheaimibrsunpet sehetde raspet hive PR tFiedplbprraaakel

i dabl y b j 1 d o vl i d
unavol da ev*;‘(g%ggi, Sggeéﬁbw‘!?acwd?fg@{dlé O AV b HEC e SR d edRe

formul ae 1 restraint 1s ed to the deactivati on dead zone
setting. [Qbl¢hibbrebeeroriespordingtcorirel i FAYFRE (AR MIRS PPCAMESIO 20

, the lowergLiit . ou ; Vs COMMS @ chakgeh wievdikeme? are
subtract ed?h'?h?é&?g %gggﬁs%y%é]%gnﬁeggcasesi n whj cﬁ t he orresgot_i di ng

control -t acgerespenddng FeasHes -tREIedweeVics 2 SeeuAndS also a
case | §5uhh e sGakr eSROBEL NG EORKEOD! ekahpel devtofa@ideeodsiadigeone the

15 lower-limt output in the exanple activation boundary condition
expl ai ned gbogdtionerplatheddékeievati on dead zone is set as expl ai ned

above in aqgqreanceryi yhalhe vAeS8eSEENd Hory 9bdidtg adnerplasnedatsiwe t and
stop of the control-target device 2. Accordingly, 20 it is a(gropnate if

the deacti V&t BeFQISERCLONE ths ther negessidvuet P ETAE®D t'He obj ect
of avoi di ngiihe gnaessdy e rstie lcAntd-dit-ahrgdt) BEGl ceony errssdyrdinely t he

deactivation dead zone i s a |arge val ue,, the pos itg’ Iziotn)é tikslatseEhgooayt put by
t he 20 it is appropriate if the deactivation dea
value that can accomplish the object of avoiding the excessive
start and stop.
[0o116] Conversely, when the deactivation dead zone is a
large value, the possibility that the output by the
25 control-target device 2 with a higher activation preference
order is regulated becomes high. Hence, in order to utilize
the control-target device 2 with a higher activation
preference order as effective as possible, it is desirable
that the deactivation dead zone of each control-target device
30 2 should be a small value as long as it does not result in

an excessive start and stop..

[0117]
(Activation-device Allocating Process)
35 Next, the activation-device allocating unit 123

allocates the cdntrol—target device 2 to be activated at each



25 control-target device 2 with a higher activation preference order is
regul at ed becones high. Hence, in order to utilize the control-target
device 2 with a higher activation preference order as effective as
possible, it is desirable that the deactivation dead zone of each

control -target device 30 2 should be &3snmall value as long as it does not
result in an excessive start and stop. [0117] (Activation-device Allocating

Process) 35Next,.the Lwat i on-devi | t] Jnk L1 l; s the
control -taf g%cfkdté%/nl“%egéts?§ e aq_'c}%l v%%%r a%ggcﬁgﬂ%gg%%gcEé_tc?rlnlggggggd on the
st art - st opbcundaty erordEdtiomendndbaghiiua i1 eniebwhdar amPrdbdcianlasesn
boundary condi.ti S y. . .St ar - bLi tid and the
predi ot od GAIS Brah; Srel SurHE B By ey (o o e RS ot B
An exanpl evalhecatrédiciedi by usheapeddiat ing unit Fhi $skspafi2dkanpl e case in

whi ch the | -tar ' [ act | ak Loggked 40 the
cold hegt igggéﬂedkgn%%ygﬁhgﬁggf&%&bﬁﬁa%aisié?%ﬁgrvﬁitc% %%I géheatllconsurred
energy andThbs hean exaspredceser iy Wrichdilte gadanl d@u9efy deviges

| nt er medi aéeFai BE REEiodibat ¥eenaa1SHERER (608hbNgot¥Chek takdnauticat er
(warm ng cycle) . Inthis case, the control-target devices 2_to be
acti vat ed eBATHE- al ThR%E BAYIRE arfafeder W cit ?%%8@@%%?n%%§%ﬁé’&rgh’er ay.

[0119] Ref gpgngecnwmal c3Qibded! Enetdyl ara etch heaésdbr canstingd sener gy of
a whol e next day predicted by the predicting unit 11. The activatl n- devi ce

al | ocalPnginhprmediatseitdneBeEdRERE LWSEY 8t S YHIE Tt d CPd BT ¥ Gt h cl ock
time and agdjshédubi=amidlg ¢9icd deat rguant & tyadwf ehdyorrdlo 1caalrigelt- t ar get
devi ce 2 based on the above-expl ai hed Zg stgﬁ't-s‘ﬁgg condition in such a way
that the cBFYLRBEL2 SMATMEFHHYETR $FaP et hOFRRESCBCR™ i ¥ SR i%T iPed.

[0120] Fl Gygtdel! husgtr abasumBde%aBRLe .case in which the allocation” of the
control -tar i i

. rget device 2 to be activated i.s piled i.,n an orggr_oefatthe
devi ce haV|[ﬁ§;13] hi FRECTEOES ARYBTEDS prefet e#l%(g‘ oﬁgerlsataaﬁoar bil¥Pdry cl ock
tinme. JhereonBumbE aerddry sb@t at wMyleh hbetsubp)y preddlcteédesbyottheeach the
col et SOTATRALSTELON 20 SUBR o oS L S R R 5 ©
al | ocat es heat sdtssipatdont 3 fraamdtheield deher nperehedgyt startaged Ak 108
(o Lhe TR ok 2ty YL IR FAPALY et RISt 1
[0121] 35 ¢Bredotttamgeni tdpvice col |legsedg ¢ odess) above-explained
20 start-stop condition in such a way that the cold heat consumed
energy 30 at each time clock is satisfied.
[0120] FIG. 11 illustrates an example case in which the
allocation of the control-target device 2 to be activated is
piled up in an order of the device having a higher activation
25 preference order at an arbitrary clock time. There may be
a time slot at which the supply level does not reach the cold
heat consumed energy 30 even if all control-target devices
2 are allocated. In this case, the activation-device
allocating unit 123 allocates heat dissipation 31 from the
30 thermal energy storage tank 108 to the time slot at which the
supply level is insufficient (step S24). It is possible to
allocate discharging from the battery 100 to that time slot.

[0121]

35 (Production-unit-price collecting Process)



34 The production-unit-price collecting unit 124 conputes a cold
heat production unit price for each clock tinme (step S25) . The cold heat
production unit price is a unit price for producing cold heat. For exanple,
the necessary 5 cost for producing cold heat by 1 kWh is a cold heat
production unit price. This conputatiga is carried out to decide an
activated device in consideration of the heat dissipation by the thernal

energy storage facilities |Like ,the thernmal ener Si.or age nk 1 and the
heat storage thereBfe 1BTPBES5I FRE LI BT hESt %g%ﬁﬁégﬁgg u%ﬁ?gpr?%% at each

clock ti Mdnfporrphbod Beapreoodid ohonnint tppi tee gont rcl ook tiafget

device 2 with the |l owest activation preferen r _aemng.th :
control -t algeétP diAces T%‘et st el h@?itvgfrggugt lt%ﬁ‘atghgl%oggg??n%% %h}ngl}:s _
because sushice Y dodwriges M deals 2Fbasekhephieghtbe DAFESPRIEe and is
t he target whose output shoul e I e t - j ' gpWM th the
decreas® of°%h O(’fcﬁ?%c?f?:‘é%l%%ézrp . ﬁ?g’wcgr@&lo%taja?ég? H%vt?ggeggiéggalnl ocat ed
at the uppefi®Spritage Tmi | Gdmhika e cbé dcavaiepr odticEPofedafe BRice of
each control -target dewvice.2 ] ergldddiesh by FIGS. 8
and 9. FI écﬁlzvﬁtg?%sfef‘fé’tceesl(g:lo{:%n%\gc?%%g‘%?q ucl??g%hlﬁ?l%@&rl cee el dad in
thi s mannethanteamadngedrin scarage §arcidstopsa ey thpdagmakenergy
(Heat - st or age/ Lat dﬁﬁsﬁﬁ?t 504 ﬁ‘lé ofabt ngcBr-Qg8SBhereot . Next, the

PR - o ion a

heat - st or aj i'SSipa ocating unit~125 al |l ocates he%\t?m
di ssi paoi onoazzl heXhestoldgdehsr PEaEHCELOFK Uiife P CEc 86r §8f8e SHOCK t he

cof d wat e'rtP&Qduag%i an Yiig pr&%‘el( StHREABion Thatit S prifte Calfd waieer
production unit prices at the respective clock fines in FIfG 12 are
sorted in annbsekntangebdesiices?2 Witdsthalowsst #FEVasloRLIL TR S Fation i s

al | ocat ed 8&‘88?%{'1&? ytﬂ;aé]n ? YA Mgt WA @O0 #bibe adiigharedaltd wat er

production unrt price, eat storage is allocated iuccess'hv I_Vy. Cien an
order of athamwlsiclt3Bew tHhis LeRGCABIRISHARS CPrbHALE FBRIGhI T Pri%e. 35

[0124] 161 G, s IihdistigHas ahiexpambe aaseibnenbl cirgde dhareoupithe
controfL-tar get evi ces 2

to be activated in consider agho&hof heataSe
di ssi pat | oshofilfHes pesrrkatachatghiserify@catdanG e Hdc- e 45 5%e
thereof arggepihed WhsuMed dh&rgyld, BhDOT EbnBr32-thageexdeedset f2e ipr edi ct ed
col d heat consuned energy 30indicates heat, s ge.to the t ner gy
storage faéiilpepesd FBI‘%BT upPY Rt i3yt E&r&a g&'er%%icn% é’[fgécaetgs)
The heat - steragethewehn et e dicigesBht cdRbr obt eangeesiariather isrthmt t he
i ntegrated val ue of the heat dissipatian | of, t t her mak.rener
st or ag@0f aG@Met | 3% GROSKe ?Pé%‘f‘pijt%f%%e Hrlevg\rls%herseogg(rie}ghes%gﬁé cgypaci ty
of the 15 tharmrhaeeer&ylateitrgeptaguttibasur(ist ppibad)decidmh intthfoes not

reach the capacity of the thermal _ener st.orage ilities (step 927: NO
, the procé?émteétﬁflﬁsaﬁ?%itl@pasﬁ gasienr.ol%a?g?%da{t}{fe

production-unit-price collecting process and the
heat - st or ag[%llg%?t -di ssi pation allocat ilng 20 process are repeated.
25 (Heat-storage/Heat-dissipation Allocating Process)

Next, the heat-storage/heat-dissipation allocating
unit 125 allocates heat dissipation and heat storage for each
clock time in accordance with the cold water production unit
price (step S26). That is, the cold water production unit

30 prices at the respective clock times in FIG. 12 are sorted
in an ascending order as illustrated in FIG. 13, heat
dissipation is all’o.cated successively in an order of a time
slot with a higher cold water production unit price, and heat
storage is allocated successively in an order of a time slot

35 with a lower cold water production unit price.



[0126] Wen the heat-storage-level determning unit 126 determines that the
i ntegrated val ue of the heat storage |evel or the heat dissipation |evel
reaches the capacity of the thermal energy storage facilities (step S27:
YES) , the device 25 start-stop optimzing process is termnated. An
optim zation of the start-stop of theadevices in consideration of the heat
?L55|p?t;ﬁntof.the therﬂal energy storage facilities and the heat storage
ereo at minimze the evaluation index can be realized through the 30
above- expl B R4l prBéGsséé.lFéP@FFathdﬁn(3%%Wﬁ%ﬁrﬁf¢$o%%s¥£6F8 e

El ectric/ tdipred Snery SRF+0- Sehestl @bvabRet or sbnget actheatkawdhart of
FIG 5, the explanation will be further gjven. Th?15t€$us-q antit
Sen

opt i mi zi nEaRs¥demwt 1N ¢ PEateR tarf s TR F PR hefndd et offigFchedul e

gzi/ingei QI g%%@é{%@@ f%ti_tﬂ_eci_%%tquatr%&fggzb@agatstwﬁébﬁba@kpum wer i ved by the
-stop optim zing- _uni ste . 12 The
st at u.s-ﬁ_]ua?ﬁci"tyl‘gfpta} R P4 thaty 'Crﬁe%egs%epgfegﬁg%%gsﬁ?&dspae s
?lﬁant It t yt |édtﬁ@sﬁrh@dtsgﬂekwd3bleahdg@a%lesoméahe Sontage -tar ghe deeroel2 having
e start-stop routine set alrea y the device start-stop optim zing unit
12 so as t%P%%ﬁYs??ofﬁgeré@??g?ﬁfgﬁf the whole facilities. In this exgnple,
the evaluation index to be optimzed is a cost. In 10 this case, for

exanpl e, ap oﬁ%fctive function for the mnimzation can be defined as the
foll ow ng _%} a 21, and a constraint condition function can be defined as
t he foldow ngat ostolage22etol 2Bet £Hd2AEngSPEBORNBLA 21] OBJECTI VE FUNCTI ON

24 Bc-1-GAS - GAS, T n CONSTRALNT, QN I3 ONSENGT g0 [ERMLAZ2L HY
determines whether or not the integrated value of the heat
dissipation level of the thermal energy storage facilities
or the heat storage level thereof reaches the capacity of the

15 thermal energy storage facilities‘ (step S27). When it does
not reach the capacity of the thermal energy storage
facilities (step S27: NO), the process returns to the step
825 again. That is, the production-unit-price collecting
process and the heat-storage/heat-dissipation allocating

20 process are repeated.

[0126] When the heat-storage-level determining unit 126
determines that the integrated value of the heat storage level
or the heat dissipation level reaches the capacity of the
thermal energy storage facilities (step S27: YES), the device

25 gtart-stop optimizing process is terminated. An
optimization of the start-stop of the devices in
consideration of the heat dissipation of the thermal energy
storage facilities and the heat storage thereof that minimize
the evaluation index can be realized: through the

30 - above-explained processes.

[0127]
[1-5. Optimizing Process of Electric/thermal Energy Storing
Schedule]

35 Returning to the flowchart of FIG. 5, the explanation

will be further given. The status-quantity optimizing unit



X' E CGS X8 -X11' +E" +(X10' - X10'' ).= X2' XI12' + HR X7' -X17'
EDEMANDT COP' cCOP, [FORMULA 23] GAS =GAS',- X8' X11' +GAS'- X5' XI5
+GASA"" |G X6' X16' 25 [FORMULA 24] H X2' X12' HABR-CH X 4 ° X14' H
ABS -CG X5' X15' + HR X7' -X17' 49' -X9'.1).= HC DEMAND [FORMULA 25]
30HCGS X8 X11' +H,,1 X3' * XI13' + HgH + H ABRHG X6' X16' > ABRIN
X4'  X14' + H1-1,E" ,A H [FORMULA 26] (X6' - X6'1)or (X6 -X61.1)>0 37

¥EO$ﬁP§AEiZa£p&é¥t’éés%r?mgs§rgéﬁé¥ SPORPY PRI T APl
information on the activated device at each clock time derlved
by the device start-stop optimizing unit 12 (step S04) .
[0128] The status-quantity optimizing unit 13 optimizes the
5 successive status quantity like the supplied heat level of
the control-target device 2 having the start-stop routine set
already by the device start-stop optimizing unit 12 so as to
satisfy the restraint of the whole facilities. In this
example, the evaluation index to be optimized is a cost. In
10 this case, for example, an objective function for the
minimization can be defined as the following formula 21, and
a constraint condition function can be defined as the
following formulae 22 to 27. '
[0129]
15 [FORMULA 21]
OBJECTIVE FUNCTION
S [x1 - E+GAS' - GAs . |=> min
=

CONSTRAINT CONDITION FUNCTION

20 [FORMULA 22]

Hure  xox12'+ 2L X7 X174+ E gy’

X' +E... X8 -XI1I'+E,, +(X10'=X10"" )=
CGS PV ( ) CO PHP—C CO PR

[FORMULA 23]
GAS' = GAS s - X8' - X11' + GAS 4pp_cg - X5' - X15' + GAS 1gp_ig - X 6' - X16'
25
| [FORMULA 24]

Hypoo X2 X124+ H gy oy - X4 - X187+ H - X5 - X15'+ H, - XT' - X17"+ (X9 = X9"' )= HC pgruinn '

[FORMULA 25]

30 Hegs - X8 - X11'+ Hyp - X3'- X131 +Hg' +H gy X6 -X16" > H pp_py X4 - X14" + HH o

[FORMULA 26]
(X6 -X6")<0  or (X6 -X6")>0



SEcGs : CGS RATED POAER CGENERATI ON LEVEL Epv: PREDI CTED PV POAER GENERATI ON
LEVEL : HEAT PUWP CHI LLER RATED COOLI NG LEVEL (WHEN PRCDUCI NG COLD
WATER) HHPH : HEAT PUWMP CHI LLER RATED HEATI NG LEVEL (WHEN PRODUCI NG HOT
WATER) HR . REFRI GERATOR RATED COCLI NG LEVEL 10HARR- CH : ABSORPTI ON CHI LLER
HEATER RATED COCLI NG LEVEL (VWHEN PRODBCI NG COLD WATER, LQADED W TH
EXHAUSTED HEAT) HARR cG : ABSORPTI ON CHI LLER HEATER RATED COCLI NG LEVEL

( WHEN PW]V\ATER, USI NG GAS) HABR_RG : ABSORPTI ON
CHI LLER H : HEATI NG LEVEL 15(WHEN PRODUCI NG HOT WATER, USI NG GAS)
HARR- | N: ARSORPTHEON GH LZER7HBATER RATED HEAT | NPUT LEVEL Kis: PREDI CTED

SOLAR HEAT CO c: RLVE Gl bLER (WHEN PRODUCI NG COLD
WATER) C@R%%%ﬁk%@%&?%ﬁé QUANTI #@ OAS03s: OGS RATED GAS
EJ\?\EESJSI\H'I TdeNééSABRGQEFFIA%ﬁRmﬂVPmE_EERHJEAﬂENPRWTED GAS USE QUANTI TY

| RR_RG : ABSORPTI ON CHI LLER HEATER
RATED &?ﬁ%ﬁs QEF%#?}& }%Eﬁ%ﬁ&% HOT WATER) EREMAND: PREDI CTED
PONER CONSU/ED PERERGED HOREMAND CERREIFEOTBBVEDLD HEAT CONSUMVED ENERGY

RE| DEAND:  BREDLGTED K0T HEAT ASAEDHENERGY bRk3ShouicheTbons ioresh

enabl ed by oBtaining variables XI

Hypy : HEAT PUMP CHILLER RATED HEATING LEVEL (WHEN PRODUCING HOT WATER)
Hg : REFRIGERATOR RATED COOLING LEVEL
10 Hapr.cy : ABSORPTION CHILLER HEATER RATED COOLING LEVEL
(WHEN PRODUCING COLD WATER, LOADED WITH EXHAUSTED HEAT)
Hpapr.cG : ABSORPTION CHILLER HEATER RATED COOLING LEVEL
(WHEN PRODUCING COLD WATER, USING GAS)
Hapryg : ABSORPTION CHILLER HEATER RATED HEATING LEVEL
15 (WHEN PRODUCING HOT WATER, USING GAS)
Hapr.n : ABSORPTION CHILLER HEATER RATED HEAT INPUT LEVEL
Hys : PREDICTED SOLAR HEAT COLLECTED LEVEL
COPyp.c : HEAT PUMP CHILLER (WHEN PRODUCING COLD WATER)
COPg : REFRIGERATOR COP
20 GAS : GAS USE QUANTITY
GAScgs : CGS RATED GAS USE QUANTITY
GASaprcg : ABSORPTION CHILLER HEATER RATED GAS USE QUANTITY
(WHEN PRODUCING COLD WATER)
GASapryG : ABSORPTION CHILLER HEATER RATED GAS USE QUANTITY
25 (WHEN PRODUCING HOT WATER)
Epemanp ;| PREDICTED POWER CONSUMED ENERGY
HCpemanp : PREDICTED COLD HEAT CONSUMED ENERGY
HHpgmanp : PREDICTED 'HOT HEAT CONSUMED ENERGY
[0130] Optimization is enabled by obtaining variables X1
30 to X17 that minimizes the forxrmula 21 from the formulae 22 to
27. FIG. 15 illustrates example summarized variables X1 to
X17 for optimization. 'Superscript notation 't of the
variables, etc., indicates a time. The power coefficient and
the gas coefficient in the formula 21 vary depending on the
35 evaluation index to be optimized. The corresponding values

are, for example, a power unit price and a gas unit price in



30 to X17 that mnimzes the formula 21 fromthe formulae 22 to 27. FIG 15
illustrates exanple sunmari zed variables X1 to X17 for optim zation.
Superscript notation t of the variables, etc., indicates a time. The power
coefficient and the gas coefficient in the fornula 21 vary depending on the
35 evaluation index to be optimzed. Bwe corresponding val ues are, for
exanple, a power unit price and a gas unit price in 38 the case of a cost
m ni m zation, and are. co2 exhaust coefflglents in the c

m ni mi zat i SBERI1PEI P t FOStor MTABL 3351805, ar{q..elagea?é huFf{l SPE terns
t hat areIﬁ%éﬁﬁudientmoﬂucthefcabe bﬁadiagzﬁmmmrmlzen1amue 5 of the

: trol -t t ' nd_th t t bl f. .
Accor i ngl Yo bhen. £ 55T BEFERLAE. o et SOIvh 259 Mod iEags E5FY %t o appl v
2 mr)ngg i nwﬁaem irm:sbjr \gﬂ'lie aizgmu%mmbf [tOﬂeBZ]oa/éhfxgr oﬂangob:ovahreapﬂesen; .
| Vv ex I_ne Qv e no e
|m_5=t a‘?% d%%%]éog %grgs? o‘%vzl 3 andathgha \?&P.Ih Sﬁ egrﬁﬁﬂglttlbﬂ op-

contro in advance device start-sto
optim zi ngramldbl®. Hieswsof X11 Aocéﬁtalagﬂmg thhelabd:t&saxmrmhim va|S| abl es

become con {Iagt aI ues. f%.nd the F;r obI g%elg,p ;’hﬁggf er?na

becones unfEcess y o ‘di recf-L y so | ai ne prob ern and
an optin zegusaloe sahvbe silgpkytheri ved through a general |inear

al gorithm, ?}{33] AE%O&J&.&%S'E% % s EXP! éﬂﬁ&&%eﬁ‘@s gbyedeef the case

in which a s ion s successive status 20 quantity of
t he coh®r oéxphaieeddedbe thtbagh st avet: TrRR | caPNSASdPAMI A t &88ni que.

However, a@oﬂﬁ%bi" ‘Egg Staidis ANt 4 tci?r[lzké% dard mathdy piepedirdice
comput ati on t hr ou ?rm |'ations. 25[0134] [1-6. Cbgect Acconpl i shnent

Det er mi ni n@tﬂf‘ec%'é@? optimizing Ngxkt 1t2ne Hﬁflé’@tf &é o‘h‘blzﬂshr?é‘rﬁnﬂjéth@r m ni ng

unit 14 de%ﬁé@éﬂéﬁ pYAShBE" vk 1881 ebhBetbRie! LhoelisktharMih1eRey, ghn%lt @IHeng
schedul e obt ai ned above satisfies the target, value (step S05 30 The

target valBeoRieRdd LAneRsigedcesERemeA°3Fort MGeGRMESIIGRE

expl ai ped abpyey 1N RAVRHSANONY- LRST AYEEE PO i€, ahBeapepeishia r equest
val ue, and a request value fromthe nanager of the construct, etc. [0135]

That is, tWeledns@t nPeunfimRiy FFeXheedb|RaOuss agc AT Shiredt "#éter ni ni ng
unit 14 cogpgsesthiie demand/ supply bal ance, the target value stored in the

[0133] In this example, the explanation was given of the
case in which a solution is obtained for the successive status
20 quantity of the control-target device 2 through a
mathematical programming technique. However, an optimized
status quantity can be derived by repeated computation

through simulations.

25 [0134] _
[1-6. Object Accomplishment Determining Process]

Next, the object accomplishment determining unit 14
determines whether or not the electric/thermal energy storing
schedule obtained above satisfies the target value (step S05).

30 The target value stored in the process-data storing unit 22
includes, as explained above, the power saving instruction
value, the peak-shift request value, and a request value from
the manager of the construct, etc.

[0135] That is, the comparing unit 1l4a of the object

35 accomplishment determining unit 14 compares the

demand/supply balance, the target value stored in the



39 process-data storing unit 22, and the electric/thermal energy storing
schedul e at each clock tine. Next, -the determ ning unit 14b deterni nes

whet her or not the electric/thermal energy storing schedul e satisfies the
target value based on 5 the conparison result by the conparing unit 14a. -
Whet her or not the target value is satisfied can be determ ned based on,
when the target value is a restraint value, whether or not the target val ue

is equal to or snaller than the restrain al ue. The rget_val ue may be a
restrai nt PEPCESHaFAbR SHF 1Y B%lﬁarzes??éit;g‘te %ﬁ?c%r%?@%%?xenfﬁg%] When
t he det er subningns¢hddibl aleiteepiches 1bbat tihe. t Ngat, ‘aleudettersdnisg ed
(step SO5:_ YES) .,,.the output instructing_unit, 14c instructs

control - settt 91651 ucge%?ﬁr%[ﬂe%n‘f'ﬁeggefo%gut%%tt ?lﬁ% gﬁggiéﬁl&/%tﬁ%rr%l ener gy
stori ng 1lb5esehgduseonimg tduhethrite Gla tsetftiiasy thal verget tyelwshasHd tar get

devi ce 2. 0137] _Wen the determnin it el i ne t.ar get

val ue i § n%]{lescg "lll% Tt ﬁetasgl%éy %%,O%aerlglﬁ)ﬁsﬁke% i n?ﬁ%{%‘?’%%?um tgl4d

i nstructs hbe tdet tiamgetrarakuadjsusacngf28duran bE0debeaujinst ayped arhe

setting v 3 =T trol.- i.ng-v.al t i P When
9 valtign LA138lbde Toa fOD1 015 SRILLNOrYaIN QU RHdEIG, |h0G03S]

t he object acconplis etermning unit ermnes that the target
val ue i s atbenpirghbdvalie toreRquil sw (dth@Enaller dleguthenrestzag@mtput s t he

control sebing Sgg#ws ﬁagf%{ﬁea@gglggmag}nﬁéoi Atant phreaCdar QU il ! ar get

device 2 (step _ “ous”out put timngs control “setting
val ue B0 abe povsFblrainFopesxanplime Bhetoutput tinming is set to be a

previous day;s8;t henRXLGHd Qi tdawidfi dheuflealdy elelReri®le LRGGY t3HeOr i Ng
schedul e, and each | ocal control device 3 stores the received control

setting vaFatIgeRextaluaichs| ol iloitd ol(SEEP c203: eXESUt estRe cGNEPHIE on t he

execut i on daycpasedndS LAt e contgotusest tRE ¥ahkeo1VREeveIg-vE@ecuUr rent
&y a output unit 15 to output the electric/thermal energy storing

15 schedule and the control settihg'value to the control-target
device 2.
[0137] When the determining unit 14b determines that the
target value is not satisfied (step S05: NO), the adjustment
instructing unit 14d instructs the setting-value adjusting

20 wunit 10 to adjust again the setting value.

[0138]
[1-7. Control-setting-value Outputting Process]
When the object accomplishment determining unit 14
25 determines that the target value is accomplished, the
control-setting-value output unit 15 outputs the control
setting value to the 1local control device 3 of each
control-target device 2 (step S06). '
[0139] Various output timings of the control setting value
30 are possible. For example, the output timing is set to be
a previous day to the execution day of the electric/thermal
energy storing schedule, and each local control device 3
stores the received control setting value. Next, each local
control device 3 executes a control on the execution day based

35 on the control setting value. Moreover, the current day that



40 is the execution day of the electric/thermal energy storing schedul e may
be an output timng. [0140] Moreover, values cal cul ated through the
successi ve processes by the optimzing unit 40 including the 5

el ectric/thermal energy storing schedule are stored in the optin zed-data
storing unit 23. [0141] Conversely, when the object acconplishnent
determning unit 14 determnes that the target value is not acconpli shed,
the process returns to the step S01, and thjghllo successi ve ogti m,zi ng
processes bedilmiexgautdan Haysef t Figy-SA0q e 16d ey 5R6E8Ys ShPE18%ecut ed

agai n. Thegel£641kL ChhPer8BhneoeE Yt SEORBAE. OPti M zi ng device 4 keeps
optimzing the electric/thermal ‘energy storing.schedule as expl ai,ned above
until the {@tgel vioreoverac¥smBerFs gu]i%t‘f%%?ﬂoui%é FECEXSPANEL i on was

the proces rcﬁc\feégésel 8ot I k&t heygraimienelpy &t ageo opthailatnggdethee 4 of
opti m'zi'ngﬁt e next day' s operation schedul e(ilt t he niﬁ%ht laef.or%h%he

curr ent 5 da§leFheie4pRargel ol GRESY gF VRt RY IHECRe 357 WHHiGIFY He

above- expl ghpedi sugcasshverprengsansthage the 20 eval uation index to be

m nim zed béing. a cost. The eval uation j.ndex e, h ver .. . than
the cost. I{-'Bi“ng(anﬁoé{Vé(’f@?iya pe¥RePecef f ng %Crbc I e\?%\lél,%mg%&sg&%gﬁsuned
ener gy cangbeeahsfiihfeueial vatdededrides thaltethentarged. vdbeeoemnota -
conposite eval uation i.ndex that is a conbi i f 25 luat i on

i ndexes ma?CS@thsLéﬁ.HEdf OEE%] pnp—?%fSEGr?ﬁnﬂIl%%lra%+ géh%ns%{g%gqle’ (ﬁe‘j\@ftg%

sel ecti0g alceaktigbi opgtidezitrey beprbnessesd tHegpuglinche Seemi nghsar anet er
input unit 21, .This can be.real.ized by t i ppu | nd 4N outypyt unit
real i zed aS€ht8HcK® Eﬁela%yl’lﬁz:lﬁ]@ (?pre%ca gﬁ éslg e%%(gegxcggt tggfr? cor r espondi ng
to each evallatian/ihdemadi epeaygdstorege Sptdavizdna iFevdiospl4aya®PA ce,

t hereby selecting.a desir j Lnd 1.S; i t
above- expl 8?%&5‘1 t} ﬁogﬁet%ge%\’lg;é?ﬁ %??ﬂ%?m& e]é%gr%%%:gg;‘is%h%%%%lﬁ t hat
m ni m zes eaphadwmaduabove ungél theotgirdelie Va3 ug éét B ighie%ner gy

st orage _opt.i.m,zi.ng devi ca Lhe 4 1 p n wphedul e
IS Chaﬁaed %?‘%ﬁr r eltr;li’le D%%fé?heg}égﬁ?gglg??gr é’é"’t‘s déc\%egegﬂzjc%t 5’; ngct ual
oper at i ons eBegnriextheapabasenevgy t Ivdcxiaget r PRELREERRT HR3HGEL sfor9ing

schedul e optj iz e gy RelorR dhe iGH rRifeddle as e aifgd above.
[ 0145] An g’%%%ﬁ%#gln t\}h\nlél r B(g téila er? 63?) an ()lpetati on of the electric/thernal
energy st okafereptheicrirmgnicdaye Ahserpippation was given of the case

in which the above-explained successive processes have the
20 evaluation index to be minimizedbeinga cost. The evaluation
index may be, however, other than the cost. For example, CO;,
a peak receiving power level, and a consumed energy can be
also the evaluation index to be minimized. Moreover, a
composite evaluation index that is a combination of those
25 evaluation indexes may be used.
[0143] FIG. 16 illustrates an example GUI for selecting an
evaluation index to be minimized through the
setting-parameter input unit 21. This can be realized by the
input unit and the output unit realized as a touch panel. The
30 operator selects a button corresponding to each evaluation
index displayed on ﬁhe screen of the display device, thereby
sel_ecting a desired evaluat:'_LOn index. Iri this case, 1ike the
above-explained method, the electric/thermal energy storing
schedule that minimizes each evaluation index through the
35 electric/thermal energy storage optimizing device 4 can be

obtained.



10 electric/thermal energy storing schedule is changed on the current day
when the control -target devices 2 are being operated with reference to the
flowchart of FIG 17. The basic processes after the start of the
re-scheduling are the same as those of the above-explai ned optim zing
process at 15 the night before the curent day, and thus the explanation
thereof will be sinplified below. [0146] The re-scheduling necessity
determning unit 17 determines at a predeterm ned tim ng whether or not a
re-scheduling is necessary after the start of the operation 20 of the
control -tafgeiadevices 2 (step SO07). The deternination i s made based on
checki ng data on the control setting val ues, etc, red in the

opti mi zed- At VReBrFHRednie 29 ﬁPﬁﬁg?ﬂeOBngﬁF?Bﬁ BQV etc., stored in the

process-data stori Rgeltit 23 - t?a'?ré@@ﬁ%]vlﬂé% zi@tawmtwnopemgmn be set
as follows: &@ﬁ preset cycle é g 30 m nu e% when a
request 5 rofn PABLoPaYaErsSs Qthphe electr C/t?%fm efPELEYI SFRg ergy or

consumed egéﬁg&upé éﬁ@lﬁ@%é@latetﬁe,nighteBEEdrEOtﬁepb&dmehtoda&eemly
changes; ;4&Emhen an actual climate condition (e.g., a tenperature, a
hunldlty, &th2P§V8oes not match weather forecast utilized for a
prediction[0145uddanjyxpmangesohheibirm&ngumuh of an operatioin B)f \Wien t he

electric/th e oring 35, schedule, o Y
status-quaﬁf?ggrbﬁ?Fﬁgﬁ?ﬂg 3i§t°5§95b%%%%@£%?%ﬁéﬂ%ﬁ%%% ﬁ%ﬁﬁ §&%act ual
operat ion snatuslefthéﬁdeVenerngQ@ﬁilﬂgiﬁcm@dWEecr$qnhanbaﬁu¢nnnﬂa zed for
the determ natio an as foIIo 20a ct ; u S Ly ng

ener gy andcgﬁﬁgﬂge a¥n§§5§1d% a E%Eélét§8é§§?u5%§§ﬁ§%! £ QoS A
control sebpengtedl witbhf refiereprienitpedhel ddtowddiatierafalFéhergy- st ng

schedul e apd_an act ual ration, st v YWen the
dlfferenceg?ﬁéFéﬁgFﬁ% %e%ggglno?héx%%%%tg%%%%% g%eggﬁﬁ?%géhgﬁégiﬁﬁl d, the
r e- schedul bagenasesisosy Qﬁnmhenabqup1ﬁunlaﬁhQﬁnqnﬁﬂmR§439uﬁrqqﬁ§S at

re-schedul | ] r¥nds aq, ihE ARG
therebggmegﬁge§ggﬂgng%ﬁe§%re et%?ﬁ?%@% ?%%15:%Id t%gﬁﬁg régéchedd?}ng
necessity uheeenfnwméluhﬁtSlmpdeﬁéﬁﬂlh@éOMhat the re- scheduling is

necessary (569 307ncYES)-ocn AP0 VhgR e che- soheduling; nasessity

det er m ni I’l unl eterm nes t r e- schedul INg 1S necessary as
expl ai ned dbtesminke kit Pngevedetcruinedi fgmimia YhekRetutds not

re-scheduling is necessary after the start of the operation
20 of the control-target devices 2 (step S07). The
determination is made based on checking data on the control
setting values, etc., stored in the optimized-data storing
unit 20 with the operation data, etc., stored in the
process-data storing unit 22.
25 [0147] The determination timing can be set as follows:
(1) preset cycle (e.g., every 30 minutes);
(2) when a request from the operator is input;
(3) when supplying energy or consumed energy of the
PV 101, etc., subjected to a prediction keenly changes;
30 (4) when an actual climate condition (e.g., a
temperature, a humidity, or a weather) does not match weather
forecast utilized for a prediction or suddenly changes
therefrom; and
(5) when the electric/thermal energy storing

35 schedule optimized by the status-quantity optimizing unit 13



20 a setting-value adjusting process (step S08) . In this setting-value
adj usting process, the setting-value adjusting unit 10 obtains the control
setting val ues, such as the set tenperature of the air-conditioner and the
illum nance of the illum nator, fromthe process-data storing 25 unit 22
| i ke the process at the previous day Béfore the current day. [0151] The
predicting unit 11 predicts the supplying energy and the consuned energy of
the controgl -target .devi.ces 0 Ba £ the
above- exp%zﬁcr?&f S dgfterjé&i gg&lo%@;é H§§g§ g\énggggg Ic}astﬁgia%ggt he [ at est
process dalesristeared in the process-data storing unit 22 (step S09) . [0152]
The devi ce, stayt-s opt.im zjhg i opLLAl zes itthedeVvi s St ahé- st op
schedul e t é@h-t%%ggan%osc#eenne %@hrtg%%%dof B?ﬁle_ g%&vlg- expl ai ned process
execut ed clettdmnipraviousaap8Rg siepl®iD) . Next,; the status-quantity
optimzing unit 13 - | i i n§NS &g s beid BgnsaRedul e with
t he ?’current heé%ggtﬂ%rgggggllg\’/%ﬁ%f&ﬂt %]{GIEFEZ!:}W% ene%%y storage facilities
and the cumesrgy cirat (f rgredietedfvaliee baA®@ry stored in the process-data
storing unit 22 beipg as idYdd:d)1 vakuesngsteR18d1)ot 5 thel53ptThezelj ect
acconpl i shnent determ ni nf unit 14 determ nes whether or not th

o]

el ect ri c/ teverairiehergymal o ey 93 hebot 209 c ST Sifes2tle a&bj'ggguf‘%t ep

S12) . That%%ératy\f&ql ihec det 8F Mk ngetinéé . 14b deternines that the object is
acconpl i sh ( [

step S12: YES), in response t n instruction 10 fr t he
out put19 nst@1A} ngWhent ti‘@c,d%ﬁﬁf@r%’rﬁferdi‘ 19 e?‘h"{ﬁe‘;\’/Téll %%e%u?%ﬁt eﬁ{ﬁlef%glw
out puts the,ehesteastihrinel eReegiosdprthg sehsdhkdudndgt hecesstityl

setting value to the control-target device .2 (step S15 4 n the
det er i ni n@e‘iﬁﬂlrﬂlbgdléflé?;mlﬁeget Wee%a%ftl{‘%er%b%‘é%{%&?%l‘gz\g%npl i shed

(step S12: NAcebsbgrpotifstieng wdt: 180D the Whequi rilng udiffedemosi fies

the local control device 3 of .the . object d the optig ul tep
S13). The HReTEPRLYPBR tEFGREIFay-He tqiree({iee%renﬁt[*r}'%e%f tﬁ%%%%lﬁ'r uE:tth%Snanager.

2|0 [01§§} E@-é@lﬁe&ﬁ@ﬂhg&@éﬁé@éi@é\dﬁiﬁeﬁﬂ;iﬁm flpétal%rd@cr?ﬂtﬂajfnmﬁl ttlli?él('jc _

el ectric/thermal energy.storing schedul e displayed .o e display device,
and i nput st}éer€§bﬁﬁ§@8[\ial?ﬂel§f FgSFsﬁﬁ&’th%{%P %gg'tgﬁg&éept. it through the
i nput devi ¢e15pP156ihekhe Hee aei-sicheg duwliingl Sieasfs stitey iGe@IMiTg-NEiMnLE8 25

receives a_response fromthe |ocal cant Lee 3;6stanSid~ Hie out put
i nstructing’urf ?tﬁgﬁlﬁlﬁitr%&% t%%‘ee c%%t rggbeggziltllﬁﬁ “Val ue output unit 15 to

out put t heegphhtnbdsaddiengtialses g talare adahsragIMait 1BEX¥ISFes an
accept ance_respagnse_(step. S14. o] - s8idyi nNg- yal uajqut put
i ¢ 13%0uPp e KB O Tl PR s st e Boa s i

rol rng-v e to the [ocal control device 3
(step S15) sef015@} vEReeadj adiwehingnstPUREEAY. unitha gd SettimEr@tife

setting-val ye adl ust ;09 Unbt o051 95 PERE O SN B Bk dist BN tvathedk | heudtecel ving
unit 18b rg‘gélu\%glslﬂ Ihlg%j:acce%t ance response 35 (step S14: NO). Th,ei’11
adj usting asi tthdbset tbemperatuge valfuethg] tﬁltli‘r@lﬁ'ttl‘?ﬂ?%djaﬁgt s e
control setthng;¥a\ueSys ih%mlﬂﬂnﬂ?‘a@of,ekrbﬁﬂ@% piuteset adhhe storing
ai r-condi tironer "and the illTumnance of the illum nator, based on théa preset
devi ce 25r eliprienz2 lokgerhe prasess ahERERETHIUT G3d PeheTS TP6 188" A
expl anat i or&a\y.l | now be given of the | oad |evel.
[0151] The predicting unit 11 predicts the supplying energy
and the consumed energy of the control-target devices 2
through the same scheme as that of the above-explained process
30 executed on the previous day using the latest process data
stored in the process-data storing unit 22 (step S09) .
[0152] The device start-stop optimizing unit 12. optimizes
the device start-stop schedule through the same scheme as that .
of the above-explained process executed on the previous day
35 (step S10). Next, the status-quantity optimizing unit 13

creates an electric/thermal energy storing schedule with the



8 The load level is a tenperature setting relating to air-conditioning, the

PW setting, and an illum nance setting relating to illum nation of the
illumnator. Wien the load level is high, the air-conditioning setting or
the illum nation setting decreases the confort or the workability 10 of

persons in.the construct 1. [0159] The adjusting unit 10b of the
setting-value adjusting unit 10 repeats setting change in the direction of

increasing the load level until_all _obj be determ obj ect
acconpl i sivEHReHet k83 n?‘h%r%?tlﬁﬂeér flgé"f qqkeﬁ"@gl %n‘?lfgyf?pgr ggt of
FIG 17. 40460t ids i sn@pphopeiatent hahatrdnobjleste lacuonphé shathery
determ ning unit 14 does not as

e_accept ance/ n he
oper at or fHOREE A TofFRENBTAHGTE" g?ﬁ?a?ﬁ%’ﬂl dpdite %%Egﬁgap%%sgﬁ EfJ?‘—:lﬁéxarrp | e,
Wwhen all 2x10lectscdp de1det ernmined by the object acconplishnment
determ nin unlt 14 are satisfied ot hy the
| ocal cont FGt5Hevi £Be3 FPIEHRe 135 c?“l‘ph&@ ﬁ%%arg%dr%r?%&lﬁﬁgﬁé&%e?gl ng
val ue. Thigetwihineawherhes b spta;tmjed)acthecdthpkmylcﬁrww gtotRradl ocal

control device 3 _and 25 .presented t [0 RlG w
i |lustrat e%/cll'é% Aake A5k ese?\ atﬁ%onggptre\%?hqggéé §I?f ]Lmeétl 55? I ii\%gl f or

each cl ockché rrelenterpue&agt ethith 1lhbk fdﬂth@fll’@SgrE}Bﬁt &he¢ LBiRton Ffor
permtting the | eI tr he & @ Rgsepekatioan 30

re- schedul‘?‘?ﬁg"%ﬁ%ﬁﬂ Sg%r mlyﬁ/tst)dgEgﬁ% iioa are displ ayed. The
operatpg sSereats au‘r;eoneoufcpwhe buithehzuchisggh twWelf nputl4fii t oﬁ'—hﬁhe | ocal

control deV| ce 3 ndi Qe t hepdngui rys [ GlaZud¥or egwer, as
i |lustrat g ntrﬁG&Q%?}% (ﬁgﬁé’pl a&gt 3% | oad | evel nay be Cha%&&” by the

oper at or uelagtrhe/thpumahnﬁnergﬁe sl‘tQ;fellan RfRRAYle g3ndt HPRe SORTTON ng uni t
18 receives, $onnLOIHB!LONAD BofiRABYSLhRgbRCakoadel evaktipomthe | ocal

control de e adjusting unit the setting-val Lﬁa adj ustl ng
unit 10 doéelhel altematheafityernangast Heisett? r’rbetxﬁali'ﬁ’gl 98s the

settings Vabfetl?é‘%%ge@’tst hg 4 OaShpEVEhed (R0 md bNot hetmeemt\ﬂﬁmnmt 18b.

Those processes are the same when an jnquiry | % efi& thetterm nal of
t he const rusttnbdadgdr thFO&%Q‘]llFWSH@?%%eB nPIrré ElstF 5 Cf%e Lfsotl ng unit
10 may ad Héh&@te% 5\%/ t%f‘éde}%c%nanﬁhEhbl bpﬂmaﬁe@mégmlt ngstfeqn Elaic)h 10 room

in accordance w mbér of persons present, qF %ct room 110 i;n the
const r uct Ihe[mGnﬁl%‘Fl@%Ffﬁﬁﬁt §aYi PRULET &30 FPE TBS 937 Yresuned

manager.

20 [0155] In the local control device 3, the operator confirms
the electric/thermal energy storing schedule displayed on the
display device, and inputs a response to the effect whether
or not to accept it through the input device.

[0156] The receiving unit 18b- of the inquiring unit 18

25 receives a response from the local control device 3 (step S14) .
The output instructing unit 18c¢c instructs the
control-setting-value output unit 15 to output the control
setting value when the receiving unit 18b receives an
acceptance response (step S14:: YES) . The

30 control-setting-value oﬁtput unit 15 outputs the control
setting value to the local control device 3 (step S15).
[0157] The adjustment instructing unit 184 instructs the
setting—valueadjustingunit:H)toperformre—adjustmentwhen
the receiving unit 18b receives a non-acceptance response

35 (step3814: NO). The adjusting unit 10b of the setting-value

adjusting unit 10 adjusts the control setting values, such



that the canera 115 is installed in each room 110. This canmera 115 is
connected with an anal yzi ng devi ce that anal yzes the 15 nunber of persons
present in the roombased on a picked-up inmage. [0165] The nunber of
persons present in the roomfromthe analyzing device is input through the
setting-paraneter input unit 21, and ored in the process-data storing
unit 22. The 20 adjusting unit 10b of the setting-value adjusting unit 10

adj usts the PW setti d h il t
nunber of Fer $onse reggﬂggFﬁ P%&IrB s grlggc lw%é#k%%hﬁﬁcg{qugﬁbngh the
adj ust ![ ng i?ammimcr@ orjalu]?a |ﬂ13mgrajmm,e Isad tdn tthe poeiset dﬁVpéﬁsons
present in room as ai ne b I FI G 20.
FIG 20, zf%ﬁé%ﬁﬁp$%ﬁa€§%$ ?%eaﬁwép ﬁ?%ggge gh%hhpgg;ﬂ%ﬁgl:Plunlnatlon "
selt ting ?r goT®g ve@lnbaspﬁaﬂaltaodi\sjsbblmm cbre peveh ARWiE Maaginleneltarget
val ue. S 1t

L b e L e examplgLoaty e dar Rty S alied o 8 pover

recei vi 1%i t6d Val U8 i i aceordance savi n
|nstructlGmlr{@dﬁd}tfumih@rmbEEPMWE%@ﬁﬂFH@ @m@aauubhw@bn@m@e@ﬁ&%@@grange of

the PMW Selijng; Apcd NS MOl O} SRE!L19uhindEee! dafcsn Wid 1@ nunber

of persons’in e~ room an maxi mum capacity 35 of the room for each
room and HeVébren@eshigbn1thbecuﬁiénpondﬁthpaég aBetGHg neF. the

Accor di ngl y; 1 ey, {Wsﬁ%tett' ﬁ&é’ckéég&&%} ObmEELE 39t RE Grcieabiad tyl 0168]

For exanple, as | trate m FIG 21, the lower load level is set for a
r oom wher eof hpernsener inf thersenstructhé -roomis large. Conversely, the

hi gher 'Oaﬁ/bfm?y?' ﬁ%ese%dfj%t%nrgoomn\&*&erwﬂﬁe JHINReYe OfscpefisRNvallue he room
is small reover, dévices i n the roomare shut down for the room

 where the adiBeting ‘-B‘e?'fsér‘?srﬁﬁeﬁﬁé $QBRINS Wge AEBP A HFESEIR Pecones
- possi bl e t 9,preERinfhehPasANSebB1tHg { DM T epjeve slBot e @raidialineddm

[0169] by the object accomplishment determining unit 14 are
15 satisfied in the flowchart of FIG. 17.
[0160] It is appropriate that the object accomplishment
determining unit 14 does not ask "the
acceptance/non-acceptance to the operator for each of the
.above—explained repeated operations. For example, when all
20 objects to be determined by the object accomplishment
determining unit 14 are satisfied, the notifying unit 18a may
notify the local control device 3 of the load level based on
the adjusted setting value. This notification is displayed
on the display device of the local control device 3, and
25 presented to the operator.
[0161] FIG. 18 illustrates an example presentation. In
this example, the load level for each clock time is presented
in the fofm of a graph, and a button for permitting the load
and an electric/thermal-energy-storing-operation
30 re-scheduling button for mnot permitting the load are
displayed. The operator selects any one of the buttons
through the input unit of the local control device 3, thereby
responding to the inquiry.
[0162] Moreover, as illustrated in FIG. 19, the displayed
35 1load level may be changed by the operator using the input unit.

The receiving unit 18b of the inquiring unit 18 receives



[[D. Advant ages of Enbodi nent] According to the above-explai ned present
enbodi nent, 15 the prediction precision can be inproved by predicting the
consuned energy or the supplying energy of the control-target devices 2 in
consideration of the control setting values of the control-target devices
2. That is, it becones possible to preeisely predict the consuned energy or
the supplying 20 energy of the plurality of control-target devices 2 of

different types by utilizing past control .setfing values o h

control - t AFfErMHRARE LD # nsPargedifn elffi‘r?{e ]reg’bef% #qulmiot}h%\/bigggg‘ra, when
the PV 10k@nd-dihgesotars powerediyas eindeaterl dd3farhe sastdhgedahech
change the output in accordance 25 with a cli i.fian, :

el ectri o/ HEURRLIISh&GY L00FPRE RRhAHIE S C%%f}gbct%%% eedltgl(% gégtﬁénﬂai ntain
the demand/supd) putatnasgeef thbesaneimy vefl uchbawkdl en cdrstloast 1¢vel[ 0171]
The electric/thermal epergy storing schedul e ' tegl-target .
devi ces® 2 FRISkVSHY btyotlflﬁe]'g%%%b'l’&n%gl@é: gg&er gfﬁag%%%{@%%n Se%lgje%t |Hn advance
i ncl udi ng d4ie= hyséer eai SncAciosr disghytifipdacti ddle arrikrefrtdli @bt tBperati on
pl an whi ch does not cause the control-target device 2 to excessively repeat

starting arfPStoppt Mfe3#be established stably. [0172] Wen a nismatch is
caused bet neEsB Y heFpretectedey athe s85 tahat-Ne ly6 e bgy tok0 ¥8¥pl yi ng
energy at the previo da ngd t u ; bnt H&r €1k & &8y dayh or

bet ween t &) % t%%c#%c?%ﬁggﬁﬂlJ%%%?%y%g%gﬁéﬁgtgcﬁedul e o t,hre

controlet arget itestcesd@nardvitie thet nubepe? hbedFISaPHeSeRhel Rt 6/FC oI

setting val yes (g {Svilzgdc%ﬂsEgﬁéghqu e the electric/thermal energy
storing schedll &~ Accor Ingly, addi ti onal e,nergﬁ progur enent

s
suppr essedl@164] ni Fom esamplae af L1Eherrabper Fol ot tll"'rel%\/lﬁ’ﬁleéug‘(‘?%t ruct 1
s enabl ed, LOTL3) o S 008 10i3e; 69nsksh aReY; ikl A60h 106! YAl yeadnera |

det er m ned, econes possible to satisfy a requirement fromthe exterior.
In particulaf,iscdnmaated witdl eanans lyRéngodeBastnerae /A2 Rme %ﬂi‘f it

becomispoﬁﬁ{qﬁéf 58 ?é@é’@ﬂé_}{;{i@séﬂ@diﬁemeé fs6m hasalidg Lxdeseidrely | ar ge,
and to set the Toad Tevel with an agreenent. Furthernore, the |oad |evel
can be set ifiegely in accordance with the nunber of persons in each room

Accor di ngl MEB? 0l%jheechu%@érb%fagaé%BhisSb@ds\éﬂthmﬂttﬂé sederiosmattibheg t he
confort and the workability. [01

/ , 41 [E. O t}teFr Eg@odi r_rengfaneIQle, input
above- expl anReUZERBGHHESIR 1ESLTHUE FRAPHER Y BRET2B9aB3VET S sXplaitned
structure. ypit 21, and §&dréheik el protasgetadavs wesiay enddt 22§ nithexl to the
above- exerrpfli_fi ed ones. For _example, the ener supagc#yi ngﬂrﬁff ngy be,
i nst ea@0of 28 upkirgdrnisn 108 L5kdbs W%’e“%r‘beti Hevi'ce and a
sol ar - poweLgqWeker-ieap@y, setting and the illumination setting in

accordance with the number of persons present in the room for
each room. . _
[0166] A logic of adjusting the setting value in accordance
25 with the number of persons present in the room as explained
above will be illustrated in FIG. 20. In FIG. 20, a change
range of the PMV setting and that of the illumination setting
are derived based on a dissociation level AkW([%] from the
target value. It is presumed in this example that the target
30 value is a power receiving level limited value in accordance
- with a power saving instruction.
[0167] Furthermore, weighting are added to the change range
of the PMV setting and the illumination setting in accordance
with the number of persons in the room and the maximum capacity

35 of the room for each room, and differences from the current



25 facilities that change its output depending on a climate condition |ike
w nd power generation facilities. The above-expl ained enbodi nent is
suitable for a BEMS (Buil ding Energy Managenent System) that is a system
managi ng the control -target devices installed in a predeterm ned 30
construct |like a building. The instal ggti on |ocation of the control-target
devi ces are, however, not limted to a single construct or plural

constructs, and may include an outdoor | ocation. Th ise ttq%cﬁ(:ngﬂ iment is
wi del y applalcis e28s HPINESEner §FCREALGMENt S5t 5t Eht For's the 35

control -t argeindew &S 44t ahd esh-é "der pyedlet erm ned region. 48 [0175] (2)
The el ectric/thernmal energy_storage tim zing.devige, .t he C nt r ol
devi ce, anPk4R t eFRFngKaMBLE, as &éﬁaﬁgrﬁéﬁai igdi‘ﬁb@'az%bn%hge?gwggl uding a
CPU, etc.,1544 1c0meT ald edtumder aarpomr deterai vted mmigrawt Prespnsgiamin 5
this case physically utilizes_ the hardware r rce t r to
real i z& t HEABRAR éﬁp%kjarﬂﬁd pQbe‘é%g%%P%f tt%r?e%ﬁgg Sgc??gé luér:\f‘et]gg@) %%6]

Met hod, pregF aimMroardwheeer 8hagiumsk i persgnst dneche hwras isasprédram of
executing the processes of .the 10 above-expl. ai r i I are al so
an aspect %?r?‘ﬁ\ée’éntﬁjjdjr PEYE- S o wPt ‘gh%e:fo?erﬁ% I%a%glgtpgg‘g%?sdefd/%gyg %: Er?gmhar dwar e
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not limted to any particular I L€, 1 8R¥%eCFobli®o move

above- expl &f #&&qﬁ%%%&#&% té%r%%eog rtec'%f%gyﬁéil% Gitcuit that realizes each
processo [Od7ahéBheFhecabove- expl ai ned respective processing units and
storing units, etc., may be realized by a common conputer or a plurality of

conput ers connected together over a network. For exanple, the process-data
storing unifoladd the 20 optim zed-data storing unit may be configured by a

server congsg;ggvgﬁtéggsogki %gbagmgﬂiﬂ over the network. [0178](4) The

nmenory are eac ta stored In the process-data storin nit and the
optim zed-data st @dauydinia tedihoabeyrf PFRladgs RESIR Y J'ET‘_G(S’ft’each
data. TBoSe,25,5L81LRIHNESEBORCAN Phe Al dr SR g di0ialg
intern or éxternal nmenories and hard di sks, etc. wever, all nmenory
medi um avairbabhwedignerdy Prorhe SUPRLIAE%RFREEIRATbre SR 4AddSYy unit.

A register 3.6t ces ¥SEH dHs MSUPWRIIORNeARCBErbeJss tethasvalsddrafng unit .
The way of storing includes 30 not only a_schenme of .retaini rrig)in.f o_Lrerrati on

for a | ongtheneonbuplakasdatseeieheedr2 t enpiary ot HFTHET MUt i%n for a
process, apd ghb@inahiNgrAdiRdahien@ddiimeat ereigopmitte suppsihoimg ti ne.
20 energy of the plurality of control-target devices 2 of

different types by utilizing past control setting values of
the same control-target devices 2 installed in the same room.
[0170] Moreover, when the PV 101 and the solar-powered water
heater 107 are installed which change the output in accordance
25 withaclimate condition, the electric/thermal energy storing
. schedule can be obtained so as to maintain the demand/supply
balance of the energy of the whole construct 1. _
[0171] The electric/thermal energy storing schedule of the
various control-target devices 2 relating to the supply of
30 power and heat can be set in advance including the hysteresis.
Accordingly, a practical and efficient operation plan which
does ndt cause the control-target device 2 to excessively
repeat starting and stopping can be established stably.
[0172] . When a mismatch is caused between the predicted value
35 of the consumed energy oOr supplying energy at the previous

day and the actual value at the current day, or between the



[[0179] (5) The specific contents of information applied to 35 the enbodi nent
and the values thereof are optional, and are not limted to any particul ar
contents and values. In the 49 enbodinent, it is optional to carry out a

| arge/snal | determination on the threshold and a consistent/inconsistent
determnation, etc., in such a way thay a determnation target value is

I ncl uded as being equal to or greater than or equal 5 to or smaller than,

or is excluded as being |arger than, snaller than, exceeding. or
exceedi ng elideriod,c Atharandls s @RA%EM i al35PTE Ui ff%ﬁ%@%\hen& i or{%(arrpl e,

"equal to or .greatern dhagaviseknt ghAreiedcagall tidastatasd ¢
or snal | e than is 1':|9}1t‘er?)\r/—et Sd as "smal | gr ?ha@@ﬂlo EO%@S}J gg) g\ljz”r alt °
enbodi mentcoraEl beektargl aiRetes bGE hB@‘élﬁﬁ%og‘ﬁmﬁ?é are m%relti/ present ed

as exanpl €5,e &G A enhdiQlal NbRREEY terdiind bbhRedudpe ofAcderdhvehy |

Those enbot |ert¢n_ts can bea-changegg‘and 'rmdiqfied ?n vg i(%u 1K El% gﬂgjogérrnt

vari ouss om@@@?&%ﬁ%@%HFOSHH?WﬁHFf?‘%ast‘fp(ﬁ?e_ﬁ?g%m ot gepar’tl ng from
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level from becoming excessively large, and to set the load

level with an agreemeﬁt. Furthermore, the load level can be

set finely in accordance with the number of persons in each

room. Accordingly, the object can be accomplished without

15 deteriorating the comfort and the workability.

[0174]
[E. Other Embodiments]
The above-explained embodiment is not limited to the
20 above-explained structure.

(1) The control-target devices are not limited to
the above-exemplified ones. For example, the energy
supplying device may be, instead of or in addition to a solar
power generation device and a solar-powered water heater,

55 facilities that change its output depending on a climate
condition like wind power generation facilities. The
above-explained embodiment is suitable for a BEMS (Building
Energy Management System) that is a system managing the
control-target devices installed in a predetermined

30 construct like a building. The installation location of the
control-target devices are, however, not limited to a single
construct or plural constructs, and may include an outdoor
location. That is, the embodimént is widely applicable as
an EMS (Energy Management System) that controls the

35 control-target devices installed in a predetermined region.



llb SINILAR—DAY EXTRACTI NG UNI' T 11c PREDI CTED VALUE SETTING UNIT 35 12
START- STOP OPTIM ZI NG UNI T 13 STATUS- QUANTITY OPTIM ZING UNIT 50 14 OBJECT
ACCOWVPLI SHVENT DETERM NING UNI T 14a COVPARING UNIT 14b DETERM NI NG UNI T 14c
OQUTPUT | NSTRUCTING UNIT 5 14d ADJUSTMENT | NSTRUCTI NG UNI T 15
CONTROL- SETTI NG VALUE OQUTPUT UNIT 16 $BART | NSTRUCTI NG UNI T 17

RE- SCHEDULI NG NECESSI TY DETERM NI NG UNI'T 18 I NQUI RING UNIT 10 18a NOTI FYI NG

[ NSTRUCTI NFALRRTT 202 PHOESE S5 T ARG TN PILE LT 0T R PARRETER
| NPUT UNI Tg2i RROEESSt BATA SHIRIJICALNL Fe 2 (P Ehi ZEB DATA, S$ECRI NGONI T
be realized by a computer including a CPU, etc., and
controlled under a predeterminéd program. The program in
5 this case physically utilizes the hardware resources of ‘the
computer to realize the above-explained processes of the
respective units.
[0176] Method, program, and recording medium having stored
therein a program of executing the processes of the
10 above-explained respective units are also an aspect of the
embodiment. How to set the range processed by the hardware
resources and the range processed by a software including the
program is not limited to any particular aspect. Forexample,
any of the above-explained units can be configured by a
15 circuit that realizes each process.
[0177] (3) The above-explained respective processing units
and storing units, etc., may be realized by a common computer
or a plurality of computers connected together over a network.
For example, the process-data storing unit and the
20 optimized-data storing unit may be configured by a server
connected to the optimizing unit over the network.
[0178] (4) The memory area of each data stored in the
process—datastoringunitandthecmmimized-datastoringunit
can be configured as a storing unit of each data. Those
25 storing units can be typically configured by various internal
or external memories and hard disks, etc. However, all memory
medium available currently or in future are available as the
storing unit. A register, etc., used for a computation can
be regarded as a storing unit. The way of storing includes
30 not only a scheme of retaining information for a long time,
but also a scheme of temporary retaining information for a
process, and eliminating.or updating the information within
a short time.
[0179] (5) The specific contents of information applied to
35 the embodiment and the values thereof are optional, and are

not limited to any particular contents and values. In the
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105 WATER- COOLED REFRI GERATOR 106 ABSORPTI ON WATER COOLER/ HEATER 25 107
SOLAR- PONERED WATER HEATER 108 THERMAL ENERGY STORAGE TANK 110 ROOM 111
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determination, etc., insucha way at a detemlnatlon target

value is included as being equal to or gfeater than or equal

5  to or smaller than, or is excluded as being larger than,
smaller than, exceeding or not exceeding. Hence, there is
substantially no difference when, for example, "equal to or
greater than" is interpreted as "larger than", and "equal to
or smaller than" is interpreted as "smaller than".

10 [o180] (6) Several embodiments have been explained, but
those embodiments are merely presented as examples, and are
not intended to limit the scope of the invention. Those
embodiments can be changed and modified in various forms, and
permit various omission, replacement and modification

15 without departing from the scope of the invention. Those
embodimentsandnwdificationsthereofareincludedwithinthe
scope and subject matters of the invention, and are also
included in an equivalent range to the invention set forth
in claims.

20 -

DESCRIPTION OF REFERENCE NUMERALS
[0181]

1 CONSTRUCT

2 CONTROL-TARGET DEVICE

25 3 LOCAL CONTROL DEVICE

4 ELECTRIC/THERMAL ENERGY STORAGE SCHEDULE OPTIMIZING
DEVICE

10 SETTING-VALUE ADJUSTING UNIT

10a SETTING UNIT

30 10b ADJUSTING UNIT
11 PREDICTING UNIT
1la SIMILARITY COMPUTING UNIT
11b SIMILAR-DAY EXTRACTING UNIT
1lc PREDICTED VALUE SETTING UNIT

35 12 START-STOP OPTIMIZING UNIT
13 STATUS-QUANTITY OPTIMIZING UNIT




126 HEAT- STORAGE- LEVEL DETERM NING UNIT 52 CLAI M5 1. An

el ectric/thermal energy storage schedul e optim zing device conprising: a
setting unit that sets a control setting value for setting an activation,
an operation, and a deactivation during a future predeterm ned tine period
for at | east one of control-target deyqes that are an energy supplying
devi ce including a device which changes an energy supply |level 10 depending

on a weat her condition, an energy consum ng devi ce which consunes energy,
and an enerdy $SEGTELgR W%WW%tQﬁWJ‘&M%;W%r edicting unit that

sets a predict edhwHdePfugensuned energy of the energy consumi ng device or
suppl ying energy of 15 the energy supplying device during the future
pr edet er mi el DEREREINIG BBEED on a conparison between the control setting

val ue set by.thersait i AgiidTaRd typPRst control setting val ue; a
start-stop optimzing unit_ that creates a start-stop schedul e obtained by
opti mi z% ngt4e stARTUSTMFNS cHERRFETING HY5H control -target device during the

predet er mined tddgrerisy i oorbaged ot hsopsedioyer val ue and a characteristic
of the control-target device in view of a predeterm ned eval uation index;

and a statl®-q VIR TG WY that creates an

17 RE-SCHEDULING NECESSITY DETERMINING UNIT
18 INQUIRING UNIT
10 18a NOTIFYING UNIT
18b RECEIVING UNIT
18c OUTPUT INSTRUCTING UNIT
18d ADJUSTMENT INSTRUCTING UNIT
20 PROCESS-DATA OBTAINING UNIT
15 21 SETTING-PARAMETER INPUT UNIT
22  PROCESS-DATA STORING UNIT
23 OPTIMIZED-DATA STORING UNIT
24 TRANSMITTER/RECEIVER
100 BATTERY
20 101 PV
103 CGS
104 HEAT PUMP CHILLER
105 WATER-COOLED REFRIGERATOR
106 ABSORPTION WATER COOLER/HEATER
25 107 SOLAR-POWERED WATER HEATER
108 THERMAL ENERGY STORAGE TANK
110 ROOM
111 AIR-CONDITIONER
112 T/H METER (THERMOMETER/HYGROMETER)
30 114 ILLUMINATOR |
116 ILLUMINANCE METER _ )
121 ACTIVATION-PREFERENCE-ORDER SETTING UNIT
122 START-STOP CONDITION SETTING UNIT
122a ACTIVATION-BOUNDARY-CONDITION SETTING UNIT
35 122b DEACTIVATION-BOUNDARY-CONDITION SETTING UNIT
123 ACTIVATED-DEVICE ALLOCATING UNIT



25 electric/thermal energy storing schedul e obtained by optimzing a status
quantity of the control-target device to be activated based on the
start-stop schedul e and the characteristic of the control-target device in
view of the predeterm ned eval uation index. 30 2. The electric/therm
energy storage schedul e optim zing dewyce according to claim1, wherein the
start-stop optimzing unit conpri ses: an '
activation-preference-order setting unit that sets 35 an activation
pr ef er encel % dEARAFAVGHONBA Y1 BREFE) O efeRF TBVC SNIT n accordance with the

consuned engs Q)T IR ESURDINE Y- [$ReS ByaPese danotArersdavReteri stic of the
control -target device; an activation-boundary-condition setting unit

that sets B#6 adtBAE I TARATUIFIEL HREFRY B ¥hi B Ts a condition for 5
activating each control -target device based on the characteristic of the
~control -target device and the activation preference order; and a
deacti vati on- boundary-condition setting unit that sets a deactivation
boundary condition which is a condition 10 for deactivating each

control -target device based on the characteristic of the control-target
device and the activation preference order. 3. The electric/thermal
energy storage schedul e 15 optim zing device according to claim2, wherein
t he deactivati on-boundary-condition setting unit sets the deactivation
boundary condition to be smaller than the activation boundary condition
within a range where a device with the high activation preference order
does not becone a 20 lower-limt output. 4. The el ectric/thermnal
energy storage schedul e optim zi ng device according to any one of clains 1
to 3, further conprising: 25an object acconplishnent determ ning unit that
determ nes whether or not the electric/thermal energy storing schedule
acconpl i shes a predeterm ned target val ue; a control -setting-val ue
out put unit that outputs the control setting val ue based on the

el ectric/thermal energy 30 storing schedul e when the object acconplishnment
determining unit determnes that the target value is acconplished; and



an adjusting unit that adjusts the control setting value set by the setting
unit when the object acconplishnent determning unit determ nes that the
target value is not 35 acconplished. 54 5. The el ectric/thermnal
energy storage schedul e optim zi ng device according to any- one of clains 1

to 4, further conprising an inquiringsdnit that inquires to an exterior
whet her or not to accept the control setting value 5 based on the

el ectrical/thermal energy storing schedul e when the object acconpli shnent
det er m ni AQAINSt determ nes that the object is not acconplished.

6. The electric/thermal energy storage schedul e 10 optim zing device
according to any one of clains 1 to 5, further conprisi N9 sched@le
re-schedul i ng hecessi t plectai@/mhegmadi t THatI¥et EFMTRES WEFRETOr not a

differ ence l?:%n"i’ezq_%gt he Aredi g Maldee: by the predicting unit and a val ue
-of actual Consuned 15 enerqgy or sug%%%nag ener gy, Of t?nyéh\t(zgﬁagnggrbetween
the comrol segtise§tiatudngid Thed & SH UL HUERTTTY of 1 he _

cont r.ol _taé&q{irgﬁvéﬁe eXG 984S od  Pradespemhnednt heesha dideapgivationan

adj usting unit that aaj usts the contr‘rﬁ(zf setting.va lf% when thee one

r e- schedul dugi e ge Sty S PESAR TG AR 6t Eries 20 that the difference
exceeds ther prgdeberrhrgdtideestes that are ah eThegE| BERYE/RNEPHAF ener gy
storage schedul e optim_zi ng device acgording_to e tanggel to 6,
wher ei n t hinelding i 8n %e RURES 'ﬁﬁﬁflgg?i 8&11 o% e|%e$@%%e§/25 of or both
of t he gongupEss BReIEY aansh ehepsfonditior. afihenetay AIRTTHATEFVEREr gy
storage schedul e optim zi ng devi ce_accardi o] L7 geVheeeiwhikhe
control -ta‘f’}@é%'hd%‘?/ﬁg%%m?ﬁc?’g%’égydeelr@eéﬂt %gte 98&033%25% cold water and hot
wat er, andstores enéhgyeval uation index is a cold water production unit

price and a hot water production,uni i : g Veat el o plcethidtiried ener gy
and hot water pﬂ'BHG%ﬂFgﬁngn"él?JgEFh%%Séet% acﬁ?‘%‘ﬁl‘%ﬁéé el ectrci)c/thermal ener gy
storage schgdube opthe ehagggevonsuBLtod rdf g @TafYPBREIBE THST F6 °f to 8,

15 the energy supplying device during the future predetermined
time period based on a comparison between the control setting
value set by the setting unit and a past control setting value;

a start-stop optimizing unit that creates a start-stop
schedule obtained by optimizing a start-stop schedule of the

20 control-target device during the predetermined time period
based on the predicted value and a characteristic of the
éontrol—target device in view of a predetermined evaluation
index; and

a status-quantity optimizing unit that creates an

25 electric/thermal energy storing schedule obtained by
optimizing a status quantity of the control-target device to
be activated based on the start-stop schedule and the
characteristic of the control-target device in view of the
predetermined evaluation index.

30 _
2. The electric/thermal -energy storage schedule

optimizing device according to claim 1, wherein the
start-stop optimizing unit comprises:
an activation-preference-order setting unit that sets

35 an activation preference order of the control-target device



wherejn the energy consumi ng device includes an illumnator, and 5the
control setting value used for a conparison by the predicting unit is an
iIlum nance. 10. The electric/thermal energy storage schedul e

optim zing device according to any one of clainms 1 to 8, 10 wherein the
energy consuning device includes an agg-conditioner, and the control
setting value used for a conparison by the predicting unit is a PW val ue.

15 11. An electric/thermal energy storage schedule.optim zi
that causes accundanes widheslee gpasumed ERELFY P%n'{gh?)rgb‘EB ¥ip, relrg]eejfzslﬁﬁgngt hod

control s i al Dy _ _ ety
deact i vat I%tg-tﬁegigo e (- 28leS- 13t i&C td & alH O Nsoraiy slpedaatg e, deanit &;

uring a future predetermned tine.period for t
of control -t ar getadfeivaieson Hhay %F%ﬁ?%ﬂ@ﬁb&ogﬁﬁgﬁﬁ%ﬁdnﬁb F%gq%ﬁéﬁgfhgoge
Con 11 on e T CE WAy GanSUTes (ener gy g
, an 1 sum ng device whi ch consunes.energy, '
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a deactivation-boundary-condition setting unit that

sets a deactivation boundary condition which is a condition

10 for deactivating each control-target device based on the

characteristic of the control-target device and the

‘activation preference order.

3. The electric/thermal energy storage schedule

15 optimizing device according to claim 2, wherein the
deactivation-boundary-condition setting unit sets the
deactivation boundary condition to be smaller than the
activation boundary condition within a range where a device
with the high activation preference order does not become a

20 lower-limit output.

4. The electric/thermal energy storage schedule
optimizing device according to any one of claims 1 to 3,
further comprising:

25 an object accomplishment determining unit that
. determines whether or not the electric/thermal energy storing
schedule accomplishes a predetermined target value;

a control-setting-value output unit that outputs the
control setting value based on the electric/thermal energy

30 storing schedule when the object accompiishment determining
unit determines that the target value is accomplished; and
anadjustingunitthatadjuStsthecontrolsettingvalue

set by the setting unit when the object accomplishment
determining unit determines that the target value is not

35 accomplished.



30 control setting value set through the setting process and a past control
setting value; a start-stop optimzing process for creating a start-stop
schedul e obtained by optimzing a start-stop schedule of the control-target
device during the 35 predetermned tinme period based on the predicted val ue
and 56 a characteristic of the contrgl,-target device in view of a
predeterm ned eval uation index; and a status-quantity optim zing
process for creating an electric/thermal energy storing schedul e obtained
by 5 optinizing.a §hatuslqaamﬂﬁvyhgﬁm@ﬂe(ﬁﬂﬁﬁﬁﬁ-t%ﬁiﬁﬂgﬂevﬁege?ﬁgﬁe
activated ob};ﬂ?:ﬁﬁ'iaé’fh%hgeéié‘ét ééE?PdEﬁBEQBl amdnbrihe charanieri stbeapf the
control -targe evite In view of the predetérmned evaluation index. 1012.
The el ect riwttiver mebmpnés §pgsaor 4gaudeiaguuaidptihatzi AWt $9dt3cBrding to

claimill, wher lgrtwn'?et%%f t5SHAR PRUAALEHOG Y AR FIORREILS @S value
activation-preference-order setting process for settin n activation
prefer eE'nceba@ﬁ%i@pmthﬁmlmifiﬂlff’%l?%ﬁa]iGnﬁé’\giyc%t?ﬁl%%%ﬁﬁéﬁ‘@ee R the
consumed engr gy, L £ Ne SURPI Yd itk ) &ldbe MRS ithPRuirtite deeradiness shac of the
control -target device; an activatign-boundarY-condition setting

process fotheepklagtahsaepFvacreRPbotiftfidry condition which is a condition
20 for activating each control-target device based on the characteristic of

the control -target device and the activation preferen der;
deactivation-bdgﬂdéﬁﬁwxﬁkﬁQQ¥ﬁFsﬁﬂ??@ﬁ}pr%%%E%YfOFgoggggr Bhneliie®

10 optimizing device according to any one of claims 1 to 5,
further comprising:

a re-scheduling necessity determining wunit that
determines whether or not a difference between the predicted
value by the predicting unit and a value of actual consumed

15 energy or supplying energy, or, a difference between the
control setting value and the actual status quantity of the
control-targetdeviceexceedsaapredeterminedthreshold;and

an adjusting unit that adjusts the control setting value
when the re-scheduling necessity determining unit determines

20 that the difference exceeds the predetermined threshold.

7. The electric/thermal energy storage schedule
optimizing device according to any one of claims 1 to 6,
wherein the evaluation index is a minimization of either one

25 of or both of the consumed energy and a cost.

8. The electric/thermal energy storage schedule
optimizing device according to claim 7, wherein '
the control-target device includes devices that produce
30 cold WQter and hot water, and |
the evaluation index is a cold water production unit
price and a hot water production unit price or cold water

production energy and hot water production energy.



setting a deactivation boundary condition which is a 25 condition for
deactivating each control -target device based on the characteristic of the
control -target device and the activation preference order. 3013. An

el ectric/thermal energy storage schedule optim zing progr am that causes a
conputer to execute: a setting pggcess for setting a control setting
val uet hat sets an activation, an operation, and a deactivation during a
future predetermned tine perlod for at |east one 35 of control%féget

devi ces that a®e aFheneeygctuppl fhaghaeyi C8THY udiTRf 2T Ui
changes an, NGk ARV d&Velcondidgpesdang oneaofeatlaeimandiaidn, an

ener gy consui rig i ce which consunes energy, and an energy storage device
whi ch st ovésmsiar gy; a predl cting process for setting a predicted val ue of

5 consuned energy ofc {« r@ocﬁ!éwr&élgn@wid@e@niﬂﬂpmiiyiam@renen@y of the
energy supplyin deV| C® dur| ng the future eterm nectgﬁ gelhB? iLpd based -
on a cdnpari sorrNsecABEACLNBEEBARBOY2LRE t 15 né SEMPRrSU hé setting

process a &p@@{n§qm{@ll§%ﬂlﬂmmim@cé0a start-stop optinizing process
for creating a start-stop schedul e obtained by optimzing a start-stop

schedul e of the control-target device during the predeterm ned tine period

based on the predi ¢hed ‘édleki:trdra:d’t&e(ﬁﬁarlactea’rms;}rc @ttom@ecoﬁ@h@ﬁui‘-arget
device in view of a 15 {?redeterm ed ey %[ 1 tods,

st at us- quaPRF 91 BRI nfleY hgS pPEERT lflgr rea i ng an eI ST e/ Ther mal ener gy
storingyschrdptenobt ai ned by optim zing a status quantity of the

[he 20 char act'els SPRESH S THRSEHNY Po D Bt OouT oo AoV ouar the o o
predet er mi ggd eval uati on i ndex.
the control setting value used for a comparison by the
predicting unit is a PMV value.
' 11. An electric/thermal energy storage schedule
optimizing method that causes a computer to execute: '
a setting process for setting a control setting value
that sets an activatlon, an operation, and a deactivation
20 during a future predetermined time period for at least one
of control target devices that are an energy supplying device
including a device which changes an energy supply level
dependlngcnla.weather condition, an energy consuming device
which consumes energy,_and an energy storage device which
25 stores energy;

a predicting process for setting a predicted value of
consumed energy of the energy consuming device or supplying
energy of the energy supplying device during the future
predetermined time period based on a comparison between the

30 control setting value set through the setting process and a
past control setting value;

a start-stop optimizing process for creating a
start-stop schedule obtained by optimizing a start-stop
schedule of the control-target device during the

35 predetermined time period based on the predicted value and



14. The el ectric/thermnal énergy storage schedul e optim zi
he _ / _ ptimzin rogram
according to claim 13, wherein the 25 start-stop optinizing Brogess

conpri ses

an activation-preference-order setting process for setting

an activation preference order of the control-target device in accordance

wi th the consuned energy or the supplggng ener based on th
e e
characteristic of the control-target 30 device;gy an

activation-boundary-condition setting process for
boundary eoclierieHeRAiStrc ©fatBenaPRFERLT GATIEF FGYHG &Hch €8N

devi ce ba
activatio

" " deacti vat

setting an aq%%v tion
rol -target
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be activated based on the start-stop schedule and the
characteristic of the control-target device in view of the

predetermined evaluation index.

12. The electric/thermal energy storage schedule
optimizing method according to claim 11, wherein the
start-stop optimizing process comprises:

an activation-preference-order setting process for
setting'an.activationgpreférence order of the control-target
device in accordance with the consumed energy or the supplying
energy based on the characteristic of the control-target
device; |

an activation-boundary-condition setting process for
setting an activation boundary condition which is a condition
for activating each control-target device based on the
characteristic of the control-target device and the
activation preference order; and _

a deactivation-boundary-condition setting process for
setting a deactivation boundary condition which is a
condition for deactivating each control-target device based
on the characteristic of the control-target device and the

activation preference order.

13. An electric/thermal energy storage schedule
optimizing program that causes a computer to execute:

a setting process for setting a control setting value
that sets an activation, an operation, and a deactivation
during a future predetermined time period for at least one
of control-target devices that are an energy supplying device

including a device which changes an energy supply level
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depending on a weather condition, an energy consuming device
which consumes energy, and an energy storage device which
stores energy;

a predicting process for setting a predicted value of
consumed energy of the energy. consuming device or supplylng
energy of the energy supplying device during the future
predetermined time period based on a comparison between the
control setting value set through the setting process and a
past control setting value;

a start-stop optimizing process for creating a
start-stop schedule obtained by optimizing a start-stop
schedule of the control-target device during the
predetermined time period based on the predicted value and
a characteristic of the controi—target device in view of a
predetermined evaluation index; and

a status-quantity optimizing process for creating an
electric/thermal energy storing schedule obtained by
optimizing a status quantity of the control-target device to
be activated based on the start-stop schedule and the
characteristic of the control-target device in view of the

predetermined evaluation index.

14. The electric/thermal energy storage schedule
optimizing program according to claim 13, wherein the
start-stop optimizing process comprises:

an activation-preference-order setting process for
setting an activation preference order of the control-target
device in accordance with the consumed energy or the supplying
energy based on the characteristic of the control-target
device;

an activation-boundary-condition setting process for
setting an activation boundary condition which is a condition
for activating each control-target device based on the
characteristic of the control-target device and the

activation preference order; and
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a deactivation-boundary-condition setting process for
setting a deactivation boundary condition which is a
condition for deactivating each control-target device based
on the characteristic of the control-target device and the

~activation preference order.



