1 OPERATION MANAGEMENT APPARATUS, OPERATION MANAGEMENT METHOD, AND
OPERATION MANAGEMENT PROGRAM BACKGROUND OF THE INVENTION 5Field of the Invention
The present invention relates to an operation management apparatus, an operation management method,
and an operation management program, which may manages an operation plan with respect to a power

supply device for surépl ig\%a ower demand to a load device and the load device. 10 Description of
Related Art Purchasef % E@YM?@@&%’?M%N%&P EWMW%QB%%%PMMAM%%%W company)
of a commercial power systeETHEERANDIORE RATTOAS RIAPNGE MENTHFREGEged power supplied to a
consumer household of the services having a load device 15such as a heat storage type air conditioning
system, a lighting device, and the like is referred to as demand (power demand). It is necessary for the
power company to prepare supply seBAS8STRESHdRUGtD IVaér#gd amount of power most widely
used in a year bythg sefvicesanpthe like of the consumer household of a supply target. Thus, in order to
fairly charge for the services and the like of a plurality of consumer 20 households, the power demand

used in the services per THeREEPERIdMSIBIN RIAPSI FARB CREFRHILIBMRERRHMEHM&AUnit), that is, a

prescribed unit tigperigigreasiiagkaoot hetodiract deropachimdetarainpdipaeor @siehntalp maximum
power demand among a plurali%Fac?f the mea§Hred goowg:r geman For e&rggle an actual value of
ito

S,
average power demag ina on %prlr?irﬁu és,rfﬁ t |%t the B2 P?ud firfie unit m%lg'g%r%i%%vsv%rf the 25

consumer housetwithigrieadorddiayidetenchihe leadldevigaximum power demand (maximum demand) of a
correspondjgg month, the maximum value among the actual values of the average power demands
during the demand time unit for one month, so that a value that does not exceed the greater of either of
the maximum denegRERIChETR#IRESMNding month or maximum demand of the previous 11 months is

determined as 30 the camifarbsemsswe As Gidensy atus e paolyirg piahherdrmandcaaisolvéer example,
the apparatus disclosed iP P-A-2008-11618 may. be l%iven. m addht on, recentlyaa smart grid system
ar

that combines a%oo%%ngys(%e?ncg{/n q Brr'?:\'/%ltgpg%%rer%%er ué?nrgfgo [ZR)l\JI\r/%I‘f!i\S/\ﬁI(’j]d) %Vél\?vrér,néjn@?he like and a
power system fopurchased power supplied to a consumer househaliafervices having a load device
15 such as a heat storage type air conditioning sysadighting device, and the like is
referred to as demand (power demand). It is nacg$sr the power company to
prepare supply services corresponding to an avenageint of power most widely used
in a year by the services and the like of the coresuhousehold of a supply target.
Thus, in order to fairly charge for the serviced #re like of a plurality of consumer
20 households, the power demand used in the servezengasurement period (hereinafter,
referred to as demand time unit), that is, a piiesdrunit time is measured, and the
contract demand is determined to correspond tomnaxi power demand among a
plurality of the measured power demands. For eXxanan actual value of average
power demand in a unit of 30 minutes, that is,déand time unit in the services of the
25 consumer household is measured to determine, asdkienum power demand
(maximum demand) of a corresponding month, the mas value among the actual
values of the average power demands during the migttivae unit for one month, so that
a value that does not exceed the greater of eifittie maximum demand of the
corresponding month or maximum demand of the pusvid months is determined as
30 the contract demand. As an apparatus for carginghe demand control, for example,
the apparatus disclosed in JP-A-2008-11618 mayven g
In addition, recently, a smart grid system thahbimmes a power system by a

private-generator using solar power, wind powed, #e like and a power system for



2 purchasing power from the power company has attracted attention. In the smart grid, there is a
requirement to suppress power fluctuation by smoothing the purchased power of the entire building, in
addition to CO2 emission, reduction in energy costs, reduction in the primary energy consumption, and
the like. In the smart grid system, for example, an 5operation plan for defining a schedule of power
consumption required for a load device and an operation plan for defining a schedule of output power

from a power suPpi§HRSIGEPRYSEFarR & RRAVENCRTRABMHE S AEREEEYCPowtT 1REceRAerEd s the
purchased powethifeilie aupplyieentit @EDPDReYebitenTithtnagusnsotpply devinedndsedpadeievice

based on the operaions pians Jiys, 2. oysiem baving e sapabiibo 1o, automarically 19adiyet the power
demand in accordance with the op%’raﬂion plansisTe CIrad 1o 'as & Snian grld.gy Thorder o adjust the

power demand dheherioualyi @ggmg@mawmgnemglmmnmswiamemefmmmw@ dair
conditioningsheag, Souree fBEIH Y AaKiGHn Q RESAHOILIB SH RodREEn A SH R 8Y ARG R RWGE QUtPUL

generator or battery capable 150f adjusting outputs). However, when adjusting the load power and the
I

power output sefAFSEYRYARTIBAQPHHREIEHBINE & S5H6H WS FBRAUGHSIRAP RGP WEARURPYonditioning heat
source apparatuge@od i prikadainke iaac h it Cos s iegibwEhi o pevatien facHiypdanasstich as a

lighting device, a computer, and the like, and the power consumption may be 20 lgcally increased in
accorcnce witT AL s By B R B e B PR ) e B o R manc i
locally increasedbakibd wghhessiatidesipiaizsopdiae deasysiedngutne tepaptnativayiumatnaiverage value

of the purchgsed, peieh AW HIE Nk ABMANHAS AUHESRXEIRER RO AgkHemaNgs Jussatnere is a

problem in that the demand control cannot be carried out so as to follow fluctuation of a power load of
25the load devic@“ﬁaving a large power load such as an air conditioning heat source device, and the like.
SUMMARY OF THE INVENIEON Atiadnurnponds desalve dhehalpoyaiheobliera ragdirmehjast of the

an operation matULHAHG DOt GRS bt o AR ComTEr 1O i ictuation of &
power load of a keetat®rideciiiy ¢gevwie;, sodrithe dkejoantdbimgeoldme (enerdoadr datlerscapadiie
conditioningdweaéﬁgaj[f‘s%rﬁa%lli%ggyice, and the like. 3
However, when adjusting the load power and theguawtput separately from
each other, the fluctuation of power consumptioarmfir conditioning heat source
apparatus, and the like may be heavier in comparisth operation facility device
such as a lighting device, a computer, and the ¢kd the power consumption may be
20 locally increased in accordance with the weathexr ose environment of the room.
Due to this, when the power demand is locally iasesl although the load device is
operated according to the operation plan, an aeeralye of the purchased power during
the demand time unit may exceed the contract demanhus, there is a problem in that
the demand control cannot be carried out so adlltmf fluctuation of a power load of
25 the load device having a large power load suchasraconditioning heat source device,

and the like.

SUMMARY OF THE INVENTION
The invention is to solve the above problem, amdlgect of the invention is to
30 provide an operation management apparatus, antaperaanagement method, and an
operation management program, which may execuésrand control following the
fluctuation of a power load of a load device and/@osource device having a large

power load, such as an air conditioning heat sofarciéity device, and the like.



In order to solve the above problem, a first aspect of the invention provides an operation management
apparatus, including: an air conditioning thermal load prediction unit configured to calculate an air
conditioning thermal load predicted value indicating a predicted amount of heat required to adjust
temperature to a pre-set temperature on a 5day-of-pregliction; a power generation output prediction
processing unit configured to calculate power generation output prediction data indicating a generated
power obtained by a geHePAES MBIV 8 APOERERSBIn2 ép el SRREYRe4NYENERMAIAY IRft¥dnfigured to
prepare an air C@p@mnmmbaagémmeapparmD|ﬁdmrumglca&tbal@diﬂm@tm@rfﬂaﬁmad/m@urc@b@peratlon of
each of the air conqmo greaa%t S0 F;Jl t%pé)nagi\rtlése gﬁlﬁr% Itgaedl(%agw&uatvoﬁ hel%t dllrég{cated by the air
conditioning thermal 104 predic ed va ue, calcula 20 3 pre ed powerloa Gaca(;ﬁng poweq Supplied to
a load device to preakniee am;aprédfdnedtaﬁmumddbmﬁummoa!&ﬁb)ath@@ietd@mﬂﬂ(‘mmg treamal load
predicted value hases Brtgisir cPpSilianieadhaicRal dasdl presiigsrsbualiey ARk dsirgiigeR, purchased

power corresponding to the power of the predicted power load and the generated ower 15using the

power generatioR%tHRiR B%&Wﬂ%%%%@%ﬂﬁ@%ﬁ@g %%W%%?&%%IgﬁtW@atlng a
schedule of a pawes get@luatfdsommlﬂa wabga&%mroaoamaamdtm;gamar@tcurmsoddwagdmjm@rchased

power per predetermlned time fr rame g]de qtlm E’lﬁr\'ed fl’O{ﬂ a g)lyrct}asep power source of a
an airconditioning hiedt S0 rcf era dica Ing dliocation Tof evely
commercial powBr §ys?em SEcomes a ta get value 0 e oper RGN nagement apparatus may further

include: a demahdwx@fespetiaiomoiheaicnal titecaintgockiiotureahe onice aphathtrsts ganeldisgd o wer
supplied frarg th‘érﬂH{W%?%@él(?Wﬁéa?@HrﬁﬁH@réﬁ%ﬁﬁﬂsm@mﬁﬁéﬁa%m{%@%ﬂ@”@él@u‘i’aﬂo exceeds

the target value; and a plan chan%%unlt configured to change the air conditioning heat source operation

plan and the poﬁe‘?r?é%mﬁﬁdw}‘ﬁf %I‘&H'?@tﬂ@alﬁ’@é"ﬂ{éw fid dRRAHLHER & %@F?F@eppé‘%ietermmed time

frame (demand fhrelivdit) xeeediin i indgatsmbietmdan diaany ehasesl pagrisidesavalned to exceed
the target value BX thg demand exc CESS detewlnatlﬂra it an o mcr ae the | urchaseqqgowder per the

predetermined tiRye FraRle Whah tRe l'JOrr(]:Wgs rpr)noa\llver 15 |%Ireterm Hedfhot 8%5(”8'(—:@3 %Butargest value. The

operation managmwehcalmgwanmn@m’mm@wmdﬁme@Ir@@bm fheaderr80tiole geaiated tpolatit

configured i@ COUHﬂ'gSEH@B&%ﬁﬂ!ﬁ@rﬁ%ﬂ%{ﬁﬁaﬁﬁ%&%&{ Betife Ry greRrRinge Aneipme (demand
time unit) when a predicted value of the purchased power predictedto be sugplled from thé purchased

power source pé?ﬁﬁ@b?@d&?@rfﬁﬂ%'ﬂ%% ?fFé\%Jt%&fr%HBVﬁ?H@MW e tPgMer MR Based on
actual measurerafgttHedgéndratamessl tytmieasuronasbe porrhasrRtepoed sk lietHe (enaad device from

the purchased power so>1rce | % ase Wher theéjemaend exLess det%rrmlrpatcl)on unit getermlnes whether
the purchased p JNerhEr eI g.%( Emanatme ﬁl% gu‘bvﬁlleasfr%% the purchased

power source eMB&hatarget wlu& based on the 5 predicted power load in which the purchased
power is changed by therplaghande Hala gOAdRE PYERATE RO WRhE SRS MRS faeged the target

value. A second aspect of the invention provides an operation management method,
determination unit configured to determine whetherpurchased power supplled from

the purchased power source per the predetermimedftame (demand time unit)
exceeds the target value; and a plan change umfigooed to change the air conditioning
heat source operation plan and the power facifigration plan to reduce the purchased
25 power per the predetermined time frame (demand tinig exceeding the target value
when the purchased power is determined to exceethtbet value by the demand excess
determination unit, and to increase the purchasatpper the predetermined time
frame when the purchased power is determined nexdeed the target value.
The operation management apparatus may furthkerdea real-time power
30 demand control unit configured to control so agettuce the purchased power per the
predetermined time frame (demand time unit) whenedicted value of the purchased
power predicted to be supplied from the purchasedep source per the predetermined

time frame (demand time unit) exceeds the targeievibased on actual measurement



including: calculating an air conditioning thermal load predicted value indicating a predicted amount of
heat required to adjust a temperature to a pre-set temperature on a 10day-of-prediction; calculating power
generation output prediction data indicating a generated power obtained by a generator within the
day-of-prediction; preparing an air conditioning heat saurce operation plan indicating allocation for every
hour of operation of each of the air conditioning heat source apparatuses generating the amount of heat
indicated by the ORISR (REATHINILAS RAIFIRPINQWCHRERIBE I IAaLIS ISH FEUTEIBE power load

indicating the pogetisstlipdiecstaadelavieedsegrneratdénepiasictadiammutioos heiat indicated by the
air conditioning thermal load rtﬁgl %d vaIu% basqed on the afi[ne ndi tlorgqﬁlnth rmalvtgad 5)0% icted value,

and determining aepurchase power co ruergpon otvgearl ower e predléated"‘po er 1oad and the
generated powet i€y phéeddvosn gmeummﬁedmupr@dwn@metmgte@jugrb@wé ampbwer facility 20

operation plgn ingicating 3 SrRpH4E ﬁ%f\ﬁrﬁ’&Y‘iﬁE%QWa@é’&bﬂ’ﬁeWé@lﬂFSQ RAWRISOAESNMhe

generator, so that the purchase 6Eower er the predetermined time framé (demand time unit) supplied

from a purchaseﬁ'}%\'ﬂl%lpgmée RPUGMIm BRSO B AR LS a target value. A third aspect of

the invention provides an epeiadeR BN BIVERTRArBroVide 2 2 aRieRingayePERUIRIRsIA unit that
calculates an air. cqngltlonlngcthermal load [Pre icted value M Gcatln(ﬂc? e%red{lcted K ?unt of heat required

to adjust temperature tapre- setfqgr%%g}a (TSI Ghy o BredIEion, a urit that Caftlid@s power

generation outpmrpdadamamqammamwgmrgémemwmwmmmmq trenieeatrevithia the
day-of-predigtiony gk 2 4t REEQALER FRRIFgRAiion YIS RRERBRARIGN30 indicating

allocation for every hour of operation of each of the air conditioning heat source apparatuses generating

the amount of hSRFGEAA WG tABARES RYiB SIFRG B AN B R BERYSHOPAIBE PEAIRBIBRER A predicted

power load lndlC@@Iﬁ‘@ttbmr@hﬁt%@iﬁdﬂ@@ﬁ@r@tl@ﬁ%l@ﬂwmd&hﬂgé@r&tﬁéh@\wr@d@ﬂdﬁﬁmaﬂ@ﬁ heat
indicated by the ajr Sc itioning thermal load predicted value based on t e alrcon itiqning thermal
SR o s P 4 Bflaning

Soprce appasd generati
load predicted value an ermlnes hased! pPOWET Corr pon o % power of the predlcted

power load and me@aémgumwewmtmmtbem Mpmvammmlwdﬂtld@m to thereby
prepare a payver faciiite QReALioR MaRdRAGRI L HSHAF dU Sl e 1 BRPYRF RUPYE famdhRPurchased

power source and the generator, so that the purchased power per a&}redetermlned time frame (demand

time unit) supph@(ﬂ%&ﬁﬁ?%%ﬂﬂ&ﬁ‘éé@@%ﬁ&*%@ﬁ%@y&f‘é abiFmeRgIhssmRegdiBiadided s target

value. Accowsgd@mha@mwr&ﬁmmqhmmmmﬂl@mdwmsatmeumeemﬁm@ &gteenasseand control
according to an ogeratl an fo Jow %hthe fluct tlon of a pQwer load é‘%ﬁf a load eallce havmg a large
ICt

power load, such 24T c&% Hlng %%Wgourcee predi qrdead and the generated power
using the power generation output prediction dathereby prepare a power facility

20 operation plan indicating a schedule of a powepuatufrom the purchased power source
and the generator, so that the purchased poweh@@redetermined time frame
(demand time unit) supplied from a purchased p@@erce of a commercial power
system becomes a target value.

A third aspect of the invention provides an ogeratnanagement program for

25 functioning a computer as a unit that calculateaianonditioning thermal load
predicted value indicating a predicted amount @ftlmequired to adjust temperature to a
pre-set temperature on a day-of-prediction, athait calculates power generation output
prediction data indicating a generated power obthioy a generator within the
day-of-prediction, and a unit that prepares ar@mditioning heat source operation plan

30 indicating allocation for every hour of operatidneach of the air conditioning heat
source apparatuses generating the amount of fddesiad by the air conditioning
thermal load predicted value, calculates a prediptever load indicating the power
supplied to a load device to generate the predaedunt of heat indicated by the air



apparatus, and the like. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a block diagram
showing an example of a configuration of a smart grid 15system according to a first embodiment of the
present invention; FIG. 2 is a block diagram showing an example of a configuration of an operation
management apparatus according to a first embodimemt of the present invention; FIG. 3 is a diagram
showing an example of an air conditioning thermal load predicted value according to a first embodiment of
the present inveREBALSDIBENE 3 (nagRirried R aPesehBRIF PN ghbRERA Ba%but prediction
result data accofgtiagde @ Juklcs A dinentiod shreppessidoy riasspondmieGH. HPe Vb, @b C are

diagrams used for describing examples of a method af preparing an operation plan according to a first
embodment of (S Bre B e o e e R R S AR e o preciceec
power load 25reqécbelifor gatsctsstinehn piepritansiue dptisizmation atuoitliitato g disshedibediment of

the present BveRtier oufd ol hEIBHAALASHIRECSHFURIBAGIN RIS fiA e ifigfhagyver load

required for processing an operation plan and a plan Demand Response ?R) processing according to a

first embodimenPBMBlPFE¥BAEIRTBMESHIRBHIRING (den@Rd Ry §eBalRY JestAmHEbAsedample of a
real-time DR progessingaasodiagdmméroaepthastgyenimitbeopragentinvention; FIG.9is a

flowchart used for describing an example, of an operation plan management method according to a first
embodiment of the presé%f‘?r@@ %n{ﬁ%abw%?é‘?i?ﬁsoﬁﬁ)?o@/%?agraprﬁ)ss 'Btlve\’/ni}nogeé(r? %ufgr%p%%egf a
configuration of dgitsEn®FoptEhacadotingio aeTopgirgao pléinsuion buditweinatdnhef preseat Inadntion;

FIG. 11 is g flowghaibysef iteieshHE A9 Ae 3SR o A AR QiiEpargheRasLRE according to a
first embodiment of the present invention;
apparatus, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing an example cbfiguration of a smart grid
15 system according to a first embodiment of the preseention;

FIG. 2 is a block diagram showing an example cb@afiguration of an operation
management apparatus according to a first embodiai¢he present invention;

FIG. 3 is a diagram showing an example of an@iddioning thermal load
predicted value according to a first embodimerthefpresent invention;

20 FIG. 4 is a diagram showing an example of poweeggtion output prediction
result data according to a first embodiment ofgfesent invention;

FIGS. 5A, 5B, and 5C are diagrams used for deisgribxamples of a method of
preparing an operation plan according to a firdbediment of the present invention;

FIG. 6 is a diagram used for describing an exarapéepredicted power load

25 required for processing an operation plan optinozeaccording to a first embodiment of
the present invention;

FIG. 7 is a diagram used for describing an exarapéepredicted power load
required for processing an operation plan and a PlEmand Response (DR) processing
according to a first embodiment of the present ities;

30 FIG. 8 is a diagram used for describing an exarapereal-time DR processing
according to a first embodiment of the present itiom;

FIG. 9 is a flowchart used for describing an exengb an operation plan

management method according to a first embodimieiiiieopresent invention;



5FIG. 12 is a diagram showing an example of a predicted power load according to a first embodiment of
the present invention; FIG. 13 is a diagram showing another example of a predicted power load
according to a first embodiment of the present invention; FIG. 14 is a diagram showing an example of a
service, that is, a control target of 10 a power demandgccording to a first embodiment of the present
invention; FIG. 15 is a block diagram showing an example of a configuration of a load power control

apparatus according to E'fitst @RBORIRAE I TR SHEWEH Y EXTOR R s rRUQR Rl &R M5ving an
example of a timpagpataitealitime EIRIpiY eeasing aatsuding b st a@mipodiment of the present invention;

15FIG. 17 i a diagram ghiowjna.an example, oLA prioity table acconing oA lishembodinentof the
present invention; FIG. 187sa flowchart showing an exampleof a real-time DR procéssing of a prediction
mode according ptaa BRteertdiionera tfstrenpredismihoé thivardsiGen®is a flowchart showing an example

of a real-timg DR proces$tag;ofia 2aaf+ah ShaWRY %?gﬁafi\‘?ﬁlférgi‘%pifééi eGSR RS Present

invention; and FIG. 20 is a block diagram showing an example of a configuration of a smart grid system

according to a s8dYRHEANSGHNRBHO ORI BRESEHRYERRION. DETAILED DESCRIPTION OF THE

INVENTION 25<First errlmdimenédiagraresaiouaiioranniexesnalemé gaaagdpishaystem including a

building energy managem On;[ﬁ%g{em ccor(%ll(r)‘ﬂrt]g Srnesegg] odlm;ent of the present invention will be

described in detar With 1ererénca t%r?_lél&_lmen
FIG. 14 is a diagram showing an example of a senthat is, a control target of
10 a power demand according to a first embodimeni®fpresent invention;
FIG. 15 is a block diagram showing an example odrfiguration of a load
power control apparatus according to a first eminediit of the present invention;
FIG. 16 is a diagram showing an example of a ti@ha real-time DR
processing according to a first embodiment of ttesent invention;
15 FIG. 17 is a diagram showing an example of a ftyidable according to a first
embodiment of the present invention;
FIG. 18 is a flowchart showing an example of d-timae DR processing of a
prediction mode according to a first embodimenthef present invention;
FIG. 19 is a flowchart showing an example of d-timae DR processing of a
20 actual quantity mode according to a first embodinoéthe present invention; and
FIG. 20 is a block diagram showing an example obrfiguration of a smart

grid system according to a second embodiment oftesent invention.

DETAILED DESCRIPTION OF THE INVENTION
25 <First embodiment>
Hereinafter, an example of a smart grid systertuthng a building energy
management system 1 according to an embodimehegdresent invention will be
described in detail with reference to FIG. 1.
FIG. 1 is a block diagram showing an example obmfiguration of a smart grid
30 system according to a first embodiment of the preswention.
Referring to FIG. 1, the smart grid system inckuttee building energy
management system 1, air conditioning heat soawéty devices 3, operation facility

devices 4, power source devices 6, a power sowrpeibcontrol unit 7, and a



FIG. 1 is a block diagram showing an example of a configuration of a smart grid 30system according to a
first embodiment of the present invention. Referring to FIG 1, the smart grid system includes the
building energy management system 1, air conditioning heat source facility devices 3, operation facility
devices 4, power source devices 6, a power source output control unit 7, and a 7 load-of-power control
unit 8. The smart grid system includes the air conditioning heat source facility devices 3 and the
operation facility' i@ %BQW% SR Wide. Furthermore, fluctuation of a power consumption of the air
conditioning heat Sourcafmﬁﬁwd&gﬂd@amhaam@snmamwm@mm sberopesationdevities devices 4
due to a heat sogrcedo the ae'Fa(i dflglaplngemgéssgurce aadoged Fﬂermgrnedﬁ power (%onsumptmn is
easily fluctuated depen Ing 611 the WeAther of A use ahvironment of ‘?he air condltlonlng
heat source facilitgvdEioss Brintidektermint soditan By, aaverdeolibidesivdisiSien8ayien iair handling unit
33, pump ang fagodh, and 2 RFKRIS R A RFPREIHONRNRR TG raniditionipg et spurce facility

devices 3 is a facility device that adjusts, for example, a temperature of the room through the air handling

unit 33 installed ﬁ?'ﬂé’gmgé‘?a&ﬁ%‘w i\%‘iﬁ@fﬁﬁ‘é"@ﬁpé’t’ﬁ%ﬂ@vﬁf SORUTRERNSRASHY (for example,
water) through thigquatkpdadesh &xlidg. ohnd @il egiditioningsbaatviei reetfi@aiibhflevices 3 provides an
amount of heat requwedﬁ%the Ioa tde\nce to cre outdoor. |r(J], dlt'oner 32 or the a|r 2?1 dllng unit 33,
using the pump and fa ar Colrh '‘BUM 59 §re shread around 8ac era(l)osr% and rdldes a pipe
341 that is filled antticmrmrdwnﬂ(uqnum 3)2 @B?mmwlnmgmhé(hmmm tsfraht ayivlem iBckagekit source
31, a pumpy 342 thalgirrpes thenmgighaRhAYREE g%ﬂ'ﬁx@?ﬁ%é@ﬂf@g% §%k9a§‘i®t88\tn§5°res the

medium malntalnheg the amount of heat. 20The heat source 31 includes, for examplé, a heat pump, a

gene link, or the! agHif@afﬂb@’@u”?@%&Wﬁf@%@s@ﬁh@%%tﬂ?ﬁ‘s%rﬁ%‘é‘?ﬁﬂﬁré%‘f #¥e medium filled

in the pipe 341 andt@t|@aqhmgs@wa§6r@cﬁmoimao@lmyung@etma@r@twmhmmﬂamam (for The outdoor
air conditioner 32 ad ts a tenLQ ratu fthe outd % as 51 tem e'j]at re of the% |n?|de air by
i t e sour

acquiring the oufacf(oor Fr \ﬁ@ A0 ﬁ@g (?Justs he empe'PaI 2oUtside aﬂ(taken in by
the devices 3 provides an amount of heat required &yahd device to the outdoor air

15 conditioner 32 or the air handling unit 33, usihg pump and fan 34.

The pump and fan 34 are spread around each roahmneudes a pipe 341 that
is filled with a medium (liquid or gas) maintainitize amount of heat given by the heat
source 31, a pump 342 that circulates the medinchaavater tank (heat storage tank)
343 that stores the medium maintaining the amotheat.

20 The heat source 31 includes, for example, a heappa gene link, or the like,
and carries out a heating process of heating utethperature of the medium filled in
the pipe 341 and a cooling process of cooling dthwertemperature of the medium.

The outdoor air conditioner 32 adjusts a tempeeatfithe outdoor air based on
a temperature of the inside air by acquiring thieloor air.

25 The air handling unit 33 adjusts the temperatfitbe outside air taken in by the
outdoor air conditioner 32 in accordance with the&de temperature, using the
temperature of the medium subjected to the hegtiagess or the cooling process by the
heat source 31.

The package air conditioner 35 adjusts the tenwper@f the outside air taken

30 in by the outdoor air conditioner 32 in accordanith the inside temperature, without
using the temperature of the medium subjectededéating process or the cooling
process by the heat source 31.

The operation facility devices 4 include a Pers@wmputer (PC) 41, a



outdoor air conditioner 32 in accordance with the inside temperature, using the temperature of the
medium subjected to the heating process or the cooling process by the heat source 31. The package air
conditioner 35 adjusts the temperature of the outside air taken 30in by the outdoor air conditioner 32 in
accordance with the inside temperature, without usingghe temperature of the medium subjected to the
heating process or the cooling process by the heat source 31. The operation facility devices 4 include a

Personal CompUightapitp AEVicegAtyathiiy QEGR AU MEHIPAABIKISE Adtor B8R SR) B8 vice 43. The PC
41, the lighteninggiexiterde\ans 4bend ttlevive dbvisecigpawdpenirelity device ofeniitstabiedrin office
buildings, etc, and.are examples of the operation facility devices_ 4 accoyding to,the present embodiment.
oin adaion, the A PGl A Se S Bt e TR S tena arPrrd b 6a. and
a purchased poweessnie@iB2eranie power source devices 6 that supplies power to the load device.

The first gengrator 61 9eNSRES PAMEE AU PLYAEY @ﬁ%rnem%@acqwé}aa)%@&Q@ésxdsolar energy, and

the like. Since generated electrical energy of the first 10generator 1 is affected by weather conditions, the
power output of BfEYER e ® HREENE & e RBRYT RVHISSARAMETS 64851 POME GRAEFRGEESSS a

generator such #stAsgaa@iie paesneatatng lagpsduideine generator, or the like. Since the second

generator 62 does not U'FE q??sgegeé?etl?d gfcghceal enser%}llvg}‘fgctertlj b gpe (\é\{]%arlghiern cosriwrgitivce/m% the power
output may be adjusted. ST lgaﬁery ERST =g (a1 ggneratio)/]% Wer ooane By Hye fret generator 61
and the second geaegntenlep ensdgyuscitbibedikewepioague ftsstEtiicpletiesge df poeviiistource 64. The

purchased poweySuLGs, G4 OUHRILE PBY RleRHE RBFRHI BV RLP B RUEIRSGEHERTL BRMAESPTPANY

by a user. 20In addition, with respect to the purchased power from the power Company, since contract
demand C [kW] EBREIBMIHPRS - user is determined, an additional charge

The second generator 62 is a generator such @as engine generator, a gas
turbine generator, or the like. Since the secamkgator 62 does not use the generated
electrical energy affected by the weather cond#tidhe power output may be adjusted.

15 The battery 63 stores the generation power oldaigehe first generator 61 and
the second generator 62 and purchased power dubputhe purchased power source
64.

The purchased power source 64 outputs power (paechpower) that is
purchased from a power company by a user.

20 In addition, with respect to the purchased powanfthe power company, since
contract demand C [kW] corresponding to the usdetermined, an additional charge
such as a penalty is imposed on a paid chargendietenl according to the contract
demand C in advance when a used average powerppedatermined time frame
(demand time unit) exceeds the contract demandHe&re, the contract demand may be

25 referred to as a demand target value C. Heremaike the predetermined time frame
corresponds to the demand time unit, and a cetitaemay be arbitrarily determined to
be, for example, 30 minutes.

The building energy management system 1 managas aanditioning heat
source operation plan and a power facility operagian.

30 The air conditioning heat source operation plaam jdan indicating an allocation
for every hour obtained by allocating a thermabloequired by the load device
corresponding to the air conditioning heat sounséng the demand time unit. To

supply a predicted amount of heat required to adgumsperature to a pre-set temperature



such as a penalty is imposed on a paid charge determined according to the contract demand C in
advance when a used average power per a predetermined time frame (demand time unit) exceeds the
contract demand C. Here, the contract demand may be 25referred to as a demand target value C.
Hereinafter, per the predetermined time frame correspgnds to the demand time unit, and a certain time
may be arbitrarily determined to be, for example, 30 minutes. The building energy managkc)ement

system 1 manade® 2AHEIHBRIGH A he & <SRN JHBsRMBRARETAIL D HIFE PSR D AIERoN plan.
30The air conditifisshargeatrhouncenapryabinsupiad isyahasein dieatiaegunaitiecative tor every hour

obtained by allocaing inermal load reduited by iheload dewiee corcesnonding ig he.ay ggndioning
heat source during t(lile derﬁandahme unit. To supp?y a recﬂ‘c’:?é Amount of hea requwe% to agﬂjst
temperature to aaprevseisteragendhe ¢h@walsidsggeftpnsdiction, the air conditioning heat source operation
plan indicates a heat disghagag, amaLikHagkk ﬁ&?ﬁ%&ﬂ?&!é’dﬁlgﬁﬁdﬂﬁ Qﬁ\agec%%ﬁwpé\%ﬂg to the air

conditioning heat source predicted in respective time periods of a day, and a heat storage amount stored

in the thermal stREtEROUETROHERR P EASTRY UhRPURS R PIHRSERANAR IRHERIRG 1rPAIIBRAtion for every
hour of a power gevites (0enenatisweeveiliandjeuscbassarpenes ¢ ppplie dosuatktenstatrriass. In the

power facility operation plan redicted power, load predicted to be supplied from t Wer source
Covices 615 S B S B G e A0 2 T P BETRLRE (1P A Ph AL, secone
generator 62, basfehe 6Rveaidpimasd§est genpoater GbreecdrbgrEoILGIR daiteny pdveeadspuntasiliices 6. For

example, the pOW&K/@gHE}f&O%%mLB@@ iINEHEHER AR O R atig H?é%rﬂgle@,efh%oﬂéﬁ%ﬂewces 6 per

the predetermined time frame (demand time unit) in order to supply power to be predicted in the

respective time fFIBRYLBELRtRY plan indiceies RAKREIICRTIBEDR POV EIS A eRHANIBRHR)REdPSource

operation plan apekdstéenpmuairiacitiyhefaeatiandaliae Wititp e beisulssBr power o Barpyeaistea ipptimized
operation contro{hof the air conditionin gea‘; soprce facility devices 3, the operation facility devices 4, and
the power source Sé\eflsc%escg\,/et'h%}uﬁ)l%ring Seﬂefflgyapﬁanagement system 1 acquires related information in
advance, and executes aAlsaifwdrelitiesitiptiomed el rmentidimrnead s sireyaedatiqroplen gederation

20output prfgjict{ﬂe BB%F&%@&PBESF&Q&%%RWHiB_%‘jrﬂQH%“iQf’éiO”- In the air conditioning thermal load

prediction processing, an amount of heat (air conditioning thermal load) predicted to be required for

adjusting the temperaturt® teAfhe PHeABRREMBRARRFSFEARRANER QT HRFRNFBIRRING IR RIN Sutput
prediction processingy the/ieews! pkedpteatngdcaitghdaitihem dislegsiesakyupdeis davesr qenerated is
calculated. building energy management system 1 acquires telatermation in advance, and

executes an air conditioning thermal load predicpoocessing and a power generation

20 output prediction processing based on the acqimfedmation. In the air conditioning
thermal load prediction processing, an amount af (&r conditioning thermal load)
predicted to be required for adjusting the tempeeato the pre-set temperature is
calculated. In the power generation output préafigbrocessing, the power
predetermined such that the first generator 6 bvegp-generated is calculated.

25 The building energy management system 1 carriearoperation plan
preparation processing based on results of thepaulitioning thermal load prediction
processing and the power generation output predigiocessing. An operation
planning unit 105 prepares, based on these préeldietrilts, the air conditioning heat
source operation plan according to the predictedaiditioning thermal load, and at the

30 same time, prepares the power facility operatiam phdicating the power load of each
power (first generator 61, second generator 62etyab3, and purchased power source
64) of the power source devices 6 in which the lpased power from the purchased

power source 64 is a target value (for exampleirégnmum value) according to the



25The building energy management system 1 carries out an operation plan preparation processing based
on results of the air conditioning thermal load prediction processing and the power generation output
prediction processing. An operation planning unit 105 prepares, based on these predicted results, the air
conditioning heat source operation plan according to the predicted air conditioning thermal load, and at
the 30same time, prepares the power facility operation plan indicating the power load of each power (first

generator 61, seRGHCHRhRFABPE8ORAERFER2/dARGUrchased power source 64) of the power source

devices 6 in which the puiishsisgrdeessndronhigenidinhaseigyonvariapiisgstér is i@ taget value (for
example. & minimum velue) aceording o 11e. A0 profictad ai sondioning termal load, A basic
processing of th® buﬁalnggehergy management syspen%] IS two rocessm&s. (fﬁa?ls? e an conditioning

thermal load preptiengersretisingHpdt thregioiver pjenesatigvduehoaiedistidny movessmyanhich are
carried out by aqgLiiNg YRGRHS KIS BldBERABATIZN D AREaRARS RIRLIRIAS BreparataRPLcessing of

preparing the air conditioning heat source operation plan and the power facility operation plan based on
the result. WBMMW@?@%?@W%H%@%P%% HePaBEHiRGOREIREG I O PRAFIRIIment carries

out a processingied exaguting a plan DR and a processing of executing a real-time 10DR in addition to the
above-described two prq.%%sginl S, as necessary. gereemfgrgt[leerrn dleggéi tions thr%rs%oftwillbbo%%és,r(]:ribed later.
The power source output'con fol'U i?nl'eo@/slgna S5 THe POWer source w's%eonera{]oregi, 205 generator
62, battery 63, an@leschisepr perseingoireresd)isuppiandieamb teshio ® pbextontiagititiedbliices 4, to the
power sourgg deyiges édaﬁiHﬂ%@iﬁé%%%Qi%em@&%%%%ﬂw&%\é@@ 3, that is, to the load device,

based on the operation L?Ilan, to the cgjjeratlon DR processing, and to the real-time DR processing which

are carried out by the buidfifig'eierhFenciRis &irrepbiuihoe deRPEBIEDI the power output from the
power source, and a tinmng {herepkopeeiiitaiit JodRsWea SotssR) emEpbrentoltbitdrsontrols power

outpUt from the el el BlOT o1 e RSP A TP FarR S P IS Yt By fRg Power
power to the operation facility devices 4, to tlesvpr source devices 6, to the air

15 conditioning heat source facility devices 3, tisttd the load device, based on the
operation plan, to the operation DR processing,taribe real-time DR processing which
are carried out by the building energy managemystiem 1; and control the power
output from the power source, and a timing there@pecifically, the power source
output control unit 7 controls power output frone first generator 61, the second

20 generator 62, and the battery 64 included in tiveepsource devices 6. In addition, the
power output from the purchased power source @duger insufficient in the power
output from the first generator 61, the second ggoe 62, and the battery 63 with
respect to demand of the load device (air conditgheat source facility devices 3 and
operation facility devices 4).

25 The load-of-power control unit 8 controls operai@f the air conditioning heat
source facility devices 3 and the operation faciiévices 4, based on the operation plan,
the plan DR processing, and the real-time DR pingswhich are carried out by the
building energy management system 1.

Hereinafter, an example of a configuration of bnéding energy management

30 system 1 will be described in detail with referet@&1G. 2. FIG. 2 is a block diagram
showing an example of a configuration of an buiidégmergy management system 1
according to a first embodiment of the present ities.

As shown in FIG. 2, the building energy managensgatem 1 includes a first



power output from the purchased power source 64 is power insufficient in the power output from the first
generator 61, the second generator 62, and the battery 63 with respect to demand of the load device (air
conditioning heat source facility devices 3 and operation facility devices 4). 25The load-of-power control
unit 8 controls operations of the air conditioning heat gqurce facility devices 3 and the operation facility
devices 4, based on the operation plan, the plan DR processing, and the real-time DR processing which
are carried out b FROBUHIHING i Hard %‘ﬁﬂ%f@gﬂémﬁ’@ﬁg@ﬂw%ﬂé&% RRERPE PPEEBNfiguration
of the building energyosanpgeeegiraiaysteoutbwiireaiciescpbsidgrudgtedavith optateneeplariieg 2. FIG. 2
is a block diagram ing an example of a .confi ion gf.an buildi ergy_management system 1
~coording to & el LA BN o AL A, S B e B S e R ey
management sydeierminationlewia ¥18t alnlandpayerepiradd) &Alaia cealdiiohiPg thracdtdfoad prediction
unit 102, a secopdspipiage kit 103a A ARWEN HRNEIBIQ M AUIRHE RIS BHOL BLRRPSRINg 1N 404, an

operation planning unit 105, a power load prediction unit 106, a third storage unit 107, a demand excess
determination urRfAG8THPRISYFRBRE PERSESHNIMIOY, 7a real-time DR execution 5instruction unit 110, an
output unit 115, a data MapageBRMAHEQIEsSTDYitid Waatingt ops@gEa 1Mpongevaniatasassing unit
117. The first stqrage unit 101 stores weather fgrecast.data 11 er load pattern data 112,
measured data ﬁfé?(éln VAR i%él aﬁg%ilgﬁ%a dad ﬁ%?nl"ﬁagmv?eaatﬁeﬁ%\;ecast data 111 is data in which
weather forecast informatierweatnelitativgsvdatherléxpeetad rawaiphdeederatasidnintmatienday in
accordance yithapregeierainey Uy dreqs @b%@%rﬁﬁr@&%ﬂ@&%ﬂwﬁ&\%‘a‘iﬁ&f Jaigast information,

weather, temperature, humidity, precipitation, sunshine duration, and the like are ?iven. The power

! p . . .
load pattern dat®"EELRENIRRS YRS AR RANURSng 2 FXRBIRICHMERINES RGN OMAEDBperation
facility devices 4vasurespendingda tbeHimditarprcibikatite Sansesitealinoowakeensynption of a time

frame from 9:00 to 20:0Q ,0f a day duri hich eod{ work is increased in comparison with a time frame
fram 00:00 t6 0500 dril BT R28 B HBEoRS el AR TR BN Goye o
reduced in compzowencaitsLERIDIShT lop¢ratier facility dtedesitaspbPdngbitathedily frattemihg the

difference ipsthe awygy, COBBUTIALIAR, PROUBRE! AP BPERHENd AV IR SES Pb LSS

during which people work is increased in comparigith a time frame from 00:00 to

05:00 during which people sleep. In addition, poe@sumption of non work days is

reduced in comparison with weekdays. The powet fzstern data 112 is obtained by

patterning the difference in the power consumplipra number of the operation facility
20 devices or a user.

In addition, the power load pattern data 112 idekiinformation indicating a
calculation pattern of the power consumption ofdhieconditioning heat source facility
devices 3 corresponding to, for example, the tiewogs of a day. Specifically, a
change in the room temperature of one day diffaestd the number of people in the

25 room, the number of air conditioners, the amourgwfshine, and the like, even though
the air conditioners are installed in rooms ofshene size. For example, since many
people may be coming and going in a case of a dgyteeeting, the room temperature
changes throughout the day, and thereby a powdmith respect to the air conditioning
heat source facility devices 3 is increased. Médualewwhen there are no meetings

30 scheduled throughout the day, there is no needédp khe room temperature at a
comfortable temperature. Also, the room tempeeatuiay be higher than a comfortable
temperature in the summer, lower than a comfortarigerature in the winter, or the air

conditioner may be stopped.



In addition, the power load pattern data 112 includes information indicating a calculation pattern of the
power consumption of the air conditioning heat source facility devices 3 corresponding to, for example,
the time periods of a day Specifically, a change in the room temperature of one day differs due to the
number of people in the 25room, the number of air conglitioners, the amount of sunshine, and the like,
even though the air conditioners are installed in rooms of the same size. For example, since many people

may be coming and goiryTrEdR&BEWF R WiHY RRRSEHEP the AHFHPIRgRE SV EFRIRGE® throughout the

day, and therebyiavpawes iwadtuitbd espeghtththearitcoodiivpingdenaesncadeciity devisemeds
increased. Mear‘bwhlle when there ar ino n}eegpgﬁ 3Osch(§§ulggnghnrtog1gglout the dac}fhéhgrr]g gano need to

keep the room te%Bgﬁa TFE%E] CRRTOHALNE empe%rlxt]lﬁ)reer.a geo, the room%g%er?gr%%re may eyhigher than

a comfortable teihperatisi@itetvihsthemeagtoomnditianszot tra ot ttengiehansiénuhie 3dnser, or the air
conditioner may pe;sieppred. 12 Since the power load with respect to the air conditioning heat source
facility devices 3 is obtained through the calculation, the power load pattern data 112 is obtained by

patterning an operation FAS0 RS HERIRRR IS ABHIRE Rt BEARBRE VBB S UMY ARV AR accordance with

the usage conditi@nsfy timsaawdtierethe @iddaas inghevpasitr fitpsielieds 4 anfihBgn@asured data 113
indicates a measured value P]f power consuy )}Jgon actléa%onsumc?d kﬁ){ th? load de\{icqlof the operation
facility devices 48R 'E Ke'a ceonoslt?gﬁclﬁg%éb SSuree e |ty?és\/lf5%s? and L Aeddred Value of power
actually suppliecsfroptiethé poviiee soueresdaidestcBicthd medrmedgzliee s measured Iy exath 10device

for each predeteympeddna NisRaLIEHRNSOTRSRANIBANIEdeLBIIRed Hosdtatinel 2 day

The evaluation item setting data 114 includes a reference valtie being an object of estimation such as
energy saving, dHB&AEM&OTRERr conditioning thermal load prediction unit 102 predicts an amount of
heat required for adjustimgeageouatiemperatstinphaset anneredictectaaiaricloeegsindsipand the

power load patterp data 112. Specifically, the air conditioning thermal load prediction unit 102 calculates
B i concitionidl SRR LU D B Rela S A e Lo 81 R e S ng herma

load) predicted tprbdictquived id2¢jesticizemperauntethea regéortenipsingee odheteainpaagitiening
thermal loagepredicion yaledr de aamiofdeat s & dalkiisshd pLads adeadpower exerted on the

heat source 31 by being converted into power based on characteristics such as a temperature of outside
air of the heat soeREEHERIY, HaptRll AU KRRINgHhaHBalkead MIEQR BRKBFCIGHAIER 8BAditioning thermal
load prediction vedugiifaenneialGoadl predibawynvi i gnapaeiFmaiindheeair @ansbtigniagrigermal load
prediction thermal load) predicted to be required to adjustaperature to a pre-set temperature.
The air conditioning thermal load prediction vais¢he amount of heat, and is referred
20 to as aload power exerted on the heat source B&ing converted into power based on
characteristics such as a temperature of outsid# tie heat source 31, a partial load
rate, and the like.
An example of the air conditioning thermal loaédtiction value is shown in
FIG. 3. As shown in a graph of FIG. 3, in theainditioning thermal load prediction
25 value, a lateral axis indicates time, and a vdrtgs indicates an air conditioning
thermal load. As shown in FIG. 3, the air condiiig thermal load during the daytime
is larger than the air conditioning thermal loadinigi the night.
Referring again to FIG. 2, a processing of theairditioning thermal load
prediction unit 102 will be described in detalil.
30 The air conditioning thermal load prediction presieg unit 102 carries out
operations (11) to (15) as described below.
(11) Processing of acquiring measured data
The air conditioning thermal load prediction ut2 acquires, from the power



25value, a lateral axis indicates time, and a vertical axis indicates an air conditioning thermal load. As
shown in FIG. 3, the air conditioning thermal load during the daytime is larger than the air conditioning
thermal load during the night. Referring again to FIG. 2, a processing of the air conditioning thermal
load prediction unit 102 will be described in detail. 30T ke air conditioning thermal load prediction
processing unit 102 carries out operatlons (11 to ﬁ15) as described below. (11) Processing of acquiring

measured data TRE'SS RURMtIERIHG'tHRIN N840 e dMedmta DS S dhefed ettty gbRer 13 source
output control umbwmmww.mrta@wmmu&nmgm fialianpydhegos/ehsop@atigyvices 6, the

air conditioning heat source facjlit deV| es 3 the erafi I|t devices 4 at a redetermn time
interval, and sto?es EWe%é’bctﬁ?eAé r?t% sure alnfeert?e Sure %éa%a%f ogﬂtreqors & ragedﬁ?nt 101.

5(12) Processingndhameisen catactid aidhstitstatoragatsibir conditioning thermal load prediction unit
102 connects to an mtera% e%\g%gg%atgf%g&fmm@mwhﬁgdgg@&% forecasts or the like announced

by the meteorological agency, and downloads the weather forecasts for each predetermined time. The air

conditioning thermal loa rﬁréﬂléﬁﬁﬁ'm%ﬁ‘@ﬁ%%@ﬂt@r%\ﬁﬁ%a&@@ GRREEP 19freREERE o correspond
to respective timgepgiiads e |daynemd>r$t§ue|s &m@ﬁet&mha@t@@tmmm&rmetorage unit 101

as the weather forecast : ?é 13) gnrg%es& Egagf Qredlctl %ISN IPor Loch oS 'rrr%?rq %dt onlng
thermal load pre'a]c ion LNt &0 pre |c on data ase O P S5 IR e ather

forecast data, an'ﬂﬁea&lﬂegmmvmmmheﬁr@h lmatbawdlat@byd@alﬁm@?m Nefitiainiveded Neatsk (ANN)
load predictign pFES’rQE%‘%té’ﬁJ%rf@éﬁd?ﬂﬁ@'?es?éﬁht@hH\%twgﬁﬁdsdaysa’rﬂfgtﬁ?é@tﬁgecé‘ﬁegﬂ%qwiﬂa'ng

thermal load prediction unit 102 reads, from the first storage unit 101, the weather forecast data 111, the

power load patteRHERI9A N HRiMHSE SHsagaretdah "ﬂﬁ‘%mrcfattﬁﬂé%ga&ﬁ atdount of heat (air

conditioning thermal  (13) Processing of predicting ANN load

The air conditioning thermal load prediction ut2 produces prediction data

based on the measured data and the weather fodatasand carries out prediction on
15 load data by starting an Artificial Neural Netwd?NN) load prediction program using,
for example, a neural network.

Specifically, the air conditioning thermal loadgdiction unit 102 reads, from
the first storage unit 101, the weather forecatt d&1, the power load pattern data 112,
and the measured data 113, and calculates an awfduet (air conditioning thermal

20 load) predicted for regulating a temperature topiteeset temperature, based on the read
data.

By the air conditioning thermal load predictiontut02, a produced air
conditioning thermal load prediction value is waittin the first storage unit 101.

In addition, with respect to the ANN load predictiprocessing, an existing

25 technology (for example, see JP-A-2006-78009) neayded.

The air conditioning thermal load prediction uti2 may predict the load data
using technologies other than the neural netwarkrtelogy, without being limited to the
above-described technology.

(14) Processing of correcting prediction

30 The air conditioning thermal load prediction ut®2 corrects the load data
based on a difference between the actual loadaetzhich an operation control is
carried out by the ANN load prediction processing ¢he prediction data, and reflects

the corrected data when preparing the next optnigeeration plan.



20load) predicted for regulating a temperature to the pre-set temperature, based on the read data. By the
air conditioning thermal load prediction unit 102, a produced air conditioning thermal load prediction value
is written in the first storage unit 101. In addition, with respect to the ANN load prediction processing, an
existing 25 technology (for example, see JP-A-2006-78009) may be used. The air conditioning
thermal load prediction unit 102 maf/ predict the load data using technologies other than the neural

network technology, withNSEEHR I HRRI3E Be8 HBeVELHSERKE PRERIR QA AR EERS g of

correcting predidtiom 8EThewair conditiesring theimallaadoastigiaronni Lo epthedisctiiteadigiata based
on a difference bﬁtween the actugl load. cé%ta n which an ?Fﬁgéﬁg{)& control IS m&rl?ﬁe%# by the ANN load

prediction procesasf%gﬁ) rgrollgtﬁ{ren '&%dﬂ: 6N art\éa?a%rédré?%csts correcied data when préparing the next

optimized operaﬂonqcbll'@ningznhermawmbq@imgqrtmlaﬁ coieshogig Mnﬁayheadim@dEannit 102
acquires, frafn the, RoNyR! iRt d15jE Zo%fii%%?%HB&?P%ERJNM&GE%W@%@M ata

predetermined time interval, and reads, from the first storage unit 101, the air conditioning thermal load
prediction value $8YRUIBHREMED B MMEeIERCIHE B FEd M BBPRRY herRrldead ArReiiPRonditioning
thermal load predigtiofouthéréBy salautaieschieedavialigndebreeimdghe measvigtbdata and the air

conditioning thermal lo rediction value to ther roduce a correction value corre ging to the
doviation. " The secon EsBias Sl LI SRS BEnEr SR Bl el R Seorae
power data 132,siochgecptiar fdatrastdara 183thOTheepasidatgeheration output pattern data 131 stores

the minimugg output Va'%@bﬁ‘v@e?@éﬁ@%ﬂbﬂﬁ%h%%ﬁem 83EMRIUBBERHFHR S FuIshEraR 61, second

generator 62, and purchased power source 64). The storage Eower data 132 store information

indicating the mifir{thTSeEraYE QHIBUNYH el BARBRPEE LFIHECFHARPRIAP S RhaRE ANNIRIURIAE battery

63. 62, and purchased power source 64).

The storage power data 132 store information attig the minimum storage
amount of the battery 63 or the maximum storageusnnof the battery 63.

15 The weather forecast data 133 is data obtainezhbpling weather forecast
information indicating weather predicted for a greatmined time of a day in accordance
with a predetermined time frame (or time) havinggetain time interval as described
above. As examples of the weather forecast infiomaweather, temperature,
humidity, precipitation, sunshine duration, andltke which are predicted in a

20 corresponding time frame are given.

The power generation output prediction procesaimty104 calculates generated
power supplied from a power source system by theepgsource devices 6 based on the
weather forecast data indicating the predicted nratind outputs power generation
output prediction result data.

25 An example of the power generation output prealictesult data is shown in
FIG. 4. As shown in a graph of FIG. 4, in the pogeneration output prediction result
data, a lateral axis is time, and a vertical axigltput power from the generator 61.

For example, the output power is obtained onlyrduthe daytime, and cannot be
obtained at night.

30 Referring again to FIG. 2, the processing of tbegr generation output
prediction processing unit 104 will be describedié@tail. The power generation output
prediction processing unit 104 carries out opensti®1) to (22) as shown below.

(21) Processing of acquiring weather forecast data



15The weather forecast data 133 is data obtained by enabling weather forecast information indicating
weather predicted for a predetermined time of a day in accordance with a predetermined time frame (or
time) having a certain time interval as described above. As examples of the weather forecast information,
weather, temperature, humidity, precipitation, sunshingsduration, and the like which are predicted in a 20
corresponding time frame are given. The power generation output prediction processing unit 104

calculates generated poWr ROBIiE8 RO A IR SHEHEI QYREIRESH TN Y REFUSH E devices 6 based
on the weather fakeaast datacindipadingative Pedictechny eadin@Enaror A rsca oy aeaedativg output

prediction result data. 25An example_ of the power generation output predictior It datg is shown in
Flo. 4. As show e arie B S e A o B O I T e Ser i
is time, and a vethiealcaviseid infapuapoierthre wehdejcioceasst dB3Fd thexérapiondgeautipdOpower is

obtained only during the@gy,ﬂmgegé}ggc Hhﬁﬁﬁ)ffﬂ%ﬁj @éﬁggg}FOﬁOReferring again to FIG. 2, the

processing of the powerF%eneration output prediction processing unit 104 will be described in detail. The

power generation output PReRRYRIIBRSERURhEUIH PHRACHLBEGESHEYANG 245es P5eYisiothown

below. (21) Processingsdhoruiéngenaatheiréerenantitabad Ewotar Jhecpoues@aoaakeicaoiout prediction
processing unit 104 acl%uires thfe weathe foi]ecast inf?rmda onint £.same manner as that of the
a oa y

i
processing of ac%rt?lgirng the Waatier ?omg£%§ S)P YE hiPeonaitio NN %rrr%gl\iei%g r|o?8rﬁz:|1c'30nnunit 102, and

stores the acquilmwmmimmhhawmnfem dhmﬁmm tﬁerffrsqemag@gmomm. 5(22)
Processing, pf pr&@@ﬁﬂ&%ﬁg&%@&%{% proc&‘ﬁr%gw ARNESAHOBAEPHIRERiG I8y Afergssing unit

104 produces prediction data based on the weather forecast data, and starts a solar Power eneration

prediction prograh® (st gens s A eeRREPBNET Ihadsaitmhea e 1esineiammRs i BHRdddn coefficient
to thereby carry out predipégoripfioutpui siiiguiGansef daniindghetspuen Jgepripdetisnstput prediction

D SR oA, AR S alls il arir e i g on e

operation plan (the operation plan throughout grecgication including an air

15 conditioning heat source operation plan and a pdaality operation plan) of one day
by a day prior to at least one day, based on theoaditioning thermal load prediction
value, the power output prediction data, and inftion of the second storage unit.  In
addition, the operation planning unit 105 execatregxclusive program of carrying out
optimization, and prepares an optimized air coaritig heat source operation plan and

20 an optimized power facility operation plan as tpemtion plan.

An example of preparing the operation plan bydaperation planning unit 105
will be described in detail with reference to FIG3, 5B, and 5C. In addition, FIGS.
5A, 5B, and 5C are diagrams for conceptually desugithe air conditioning heat source
operation plan and the power facility operatiomptaepared by the operation planning

25 unit 105. The operation planning unit 105 accagdimthe present embodiment carries
out optimization so that a demand is minimizedfblyexample, a mathematical
programming method which will be described lated aarries out the following
processing. In addition, hereinafter, an examphhich the heat source 31 includes a
plurality of heat sources 31A and 31B will be dézed.

30 1) With respect to preparation of air conditionlmeat source operation plan

The operation planning unit 105 carries out afiimraof an amount of heat
generated by the heat source 31 and the wateB#&hkased on the air conditioning
thermal load prediction value prepared by the amditioning thermal load prediction



<Description in configuration of carrying out operation plan preparation> The operation planning unit
105 prepares operation plan data indicating an operation plan (the operation plan throughout the
specification including an air 15 conditioning heat source operation plan and a power facility operation
plan) of one day by a day prior to at least one day, baged on the air conditioning thermal load prediction
value, the power OUtEUt prediction data, and information of the second storage unit. In addition, the

operation planniHgLHA21O5EeEYREBATe KRR IRIVEPIG PR RYIRR P B @ISPtRIARation, and prepares an
optimized air cormbiienifi@: hBattRe Wiser et pligplgusin d@0aieaptia @ed pawe héagijbhepaeation plan as
the operation plap. An example of preparing the operati lap by the ration planning, unit 105 will
b doserbed in IEAIPRITOIE R It A EouR L Rear e AR RO BRI B BRI C e
diagrams for cort'tmpwlaitljnmidmeh@itaiEftﬁ)ﬁiﬂiﬁom@hmﬂoecbpeﬁﬂmnpramandthe power facility
operation plgn p BOPYIARRIRG AP RERREsZRE - Himih g h RSl B‘?&ﬁiﬂ%%ﬂréhl% according

to the present embodiment carries out optimization so that a demand is minimized by, for example, a
mathematical pr8YHsAteRArelstiReanimed aesanbaingicsted iy agriamand e foHBiiMgth
processing. In acekjient tiespnationsast examatectneititing edieat satinee &icsdaadanywnality of heat
sources 31A anolC 3'1I% é‘{{”'(lj be deﬁ%rﬁga?gnla V\r/]lth rgﬁﬁte_gg g? Oé)rg@o%é?tlon of air cond \%erg g heat source

t
. a ed amod SR ahonnt of
operation plan HiEOperation Sfahiing Unt U5 TariRs ot anocation of an amaount of heat generated

by the heat sourttel@ataddyHberaitarortik@iiihs st fogtepatidrovalitt)ningtisesrshblvadhgrediction value
prepared byjhe '5|gp|a@li|§i@igg.thermal load prediction 16 unit 102 to thereby prepare the air
conditioning heat source operation plan. Consequently, the operation planning unit 105 calculates the

amount of heat generatéd B gHameat Sired A 1aisieh A drbticelitReafd @ MdtitAi Water tank 343 for
each demand timriidateinacenielanast nad HmaiheenelitiniagHhenneal leas Jarediciconatatuanithe

5operation planning unit 105 prepares the.air conditionin at source operation plap indicating allocation
fo sach e (fof Bhch LS SERELEcR i A QT i A LSSt Lo OISk ar
conditioning heanegatice Vatiktyheeaidel@nothscitgrage ochlatisdamoutieddiapht thedoparatinsunt of stored

heat (that iggan oAk AfiieAldigHRS bYhG EHMMF@MPES%B%‘BGH Digdlictieayplue). This is

shown in a 10 graph of FIG. 5A. In the graph of FIG. 5A, a lateral axis indicates time, and a vertical

axis indicates arfSMBLHA{IBTnERE §eferbfed s Sk RN RRPdMA seneraebpiisasie@RK 343. In this
graph, a positiven¢allsoafdé 8 varictlawistderpie s4isehargenilgentrand asrgring atslupythigseof

e AT e L R R SRR R g e o
equalized with the air conditioning thermal loaédgiction value obtained in step ST100.
20 In the graph of FIG. 5A, during a time frame fr@m@0 to 6:00, the heat source
31A generates an amount of heat, and the amoumdatfis stored in the water tank 343.
In addition, during a time frame from 6:00 to 8:@f heat source 31A generates heat,
and the water tank 343 discharges heat. In additioring a time frame from 8:00 to
16:00, the heat sources 31A and 31B generate dredithe water tank 343 discharges
25 heat. In addition, during a time frame from 16t6@22:00, the heat sources 31A and
31B generate heat. Furthermore, during a timedraiom 22:00 to 24:00, the heat
source 31A generates an amount of heat, and thararabheat is stored in the water
tank 343.
2) With respect to calculation of a predicted poilwad corresponding to an air
30 conditioning thermal load prediction value
The operation planning unit 105 calculates povegisamption required to
generate an amount of heat indicated by the heats@1 for each of the calculated

demand time unit, based on the power load pattetan 2. The operation planning



demand time unit so that a sum (that is, an amount of heat generated or discharged by heat source 31
and the water tank 343) of an amount of generated heat generated by the air conditioning thermal source
apparatus 31 and an amount of discharged heat is equalized with the air conditioning thermal load
prediction value obtained in step ST100. 20In the graph of FIG. 5A, during a time frame from 0:00 to 6:00,
the heat source 31A generates an amount of heat, and the amount of heat is stored in the water tank 343.
In addition, durid§'& %%M@H@t%ﬁ?ﬂ?ﬁ%%%@%érﬁ%ﬁ'ﬁ%%‘?ﬁ@@PRVQ“&%?&{@@ REat, and the water
tank 343 dischargesifieaininheddiinncduaisimpdiviedsanmtiane i tdifipBe theebaatamiress 31A and
31B generate hetﬁt anvqleth (Xt%rtttank 3%3 ﬂ%c({éatrgei heat IHS%%j lIOH g ltmn%e |me frargf from 16:00
to 22:00, the heat sources TR &ﬁ'l%génera ermore, urlng a'ime3rame from 22:00 to
24:00, the heat Sthatis,3ha epetetiateslanréargounit mﬁweamm consumpbo heed iy etoierd in the water

tank 343. g aZJ)Méicfs&a@@ J@xﬁﬁf@H'i@tt%&?&%cﬁ’ﬁ%dﬂﬁéeﬁmﬂ%\é’%E{% 98%&%@%'99&8&%3” 30

conditioning thermal load prediction value The operation planning unit 105 calculates power

consumption redﬂﬁ’éﬁe{@‘@éH@%ﬁ@déﬁéﬁﬂ&yﬁf‘@f%re%ﬂ'?ﬁﬂiemrﬁ?ﬂ‘?é‘h@ﬁ%@ﬁﬁ@é@?ﬂ%r @%{HHSof the

calculated demagmdriiiae, mtpbwsedmmhq)powefﬂﬁ@tbadt@@mm&/ Wf@%@@&iﬂ@@@lalﬁﬁh@g 17 unit

105 calculates poweiég%wer do re urlg%cg] far O%lllnlo%}gedr%\é mﬁfc%?o% e\illglcorllgltlonln at squrce facility
devices 3 and thé operatlon%acmt SViced ' 4'ALad BT HhE p werload pa l{?ernpcf’ﬂ In aoac}%on to the

power cor)sumpthxyrtl”(ﬂ‘ dendratedoavee Supnifett is am@mpemumwmmgmtla@m@Mamowgr
consumptiof re%[%‘élﬁ%@ 2RPthErdord ARYIRBINBIRIIS ME Pigkedas Taa RPUES B?é'lﬁHf@@mlsqu'red for

supplying the thermal load indicated by the air conditioning thermal load prediction value manner,

the power consuRtion Bt eHemIe ¢f r%@rt%wgtéa"b?fﬂﬁé%ﬁéﬁ‘&t"bﬁ Qﬂ%ﬂhmd: {7itoEbs BASRI on the air

conditioning theraphosid-pee giBtianateldeaisPpidieatod igaigchhie theag arierinigidpeyve peupepliesdto a
demand (purchased powergal?c?hed to a.con sumer 10 householf&ikr&él the consumer. household, and

hereinafter referred to as a pre Ctét %Oor\(/jvggload rqees)%grtn% Ihe ph:—!oae czti p wré?'f‘o%%ﬂ% shown in a

graph of FIG. 5BL0h pepgraphief PaGe5B titlatperiatios phaiterdsetides)anlia v tatget \wtigindicates a
power loads in agddifion, RGCOEHShiR He PLESEL L AR MG HBiRG BFRIHR AADR IR LD Prepares

the power facility operation plan so that the demand is a target value. 15Hereinafter, for convenience of
description, wheRr8d&tehiUREPreaRIBL bARY B&Beémgén&%ﬁ@%mw&fomy to the

demand excludl@ﬁﬁbﬁe@&ﬁ&f@tedm mp@badlm%ﬁmpmmaw%mqid auserisbe. power demand,
will be described. 3) Wit ect to 8{? aration of er famptgllcl)gera%tlon p?ellﬁn The operation planning

unit 105 carries out allo¢ t ﬁ‘eﬁgﬁer RLFEA e (ot povier 1z
The operatlon planning unit 105 carries out allimraof power based on the

20 calculated predicted power load of the air conditig heat source facility devices 3 and
the operation facility devices 4, so that the dedrlaecomes the target value (for
example, a minimum value). The power facility gdgm plan is to indicate the
allocation of the power for each demand time unit.

For example, when the predicted power load is idivaen a demand target value,

25 thatis, contract demand C, the operation plannoiig105 increases the purchased
power to the predicted power load or more, andrdetees the purchased power as the
power facility operation plan in which the purchdig®wer is stored in the battery 63.

In addition, when the predicted power load is mtben the demand target value C, the
operation planning unit 105 reduces the maximuth@fpurchased power down to the

30 demand target value C or less, and at the same pirapares the power facility operation
plan so that the shortage of the power is coveyeablwver from the first generator 61 and
the second generator 62 and power from the baitery

As shown in FIG. 5C, during a time frame from 0t6@:00, the predicted



20calculated predicted power load of the air conditioning heat source facility devices 3 and the operation
facility devices 4, so that the demand becomes the target value (for example, a minimum value). The
power facility operation plan is to indicate the allocation of the power for each demand time unit. For
example, when the predicted power load is lower tham g demand target value, 25that is, contract demand
C, the operation planning unit 105 increases the purchased power to the predicted power load or more,
and determines HWEUIRRAIPYEIERASHAEFBRR Fat9my s RUSHDIAIS it RIPRE B HOIRMAEBEd power is
stored in the batteiy £56 Incheteiienhavperciibedy gdioted pawvetiqed omer e Htbor therdearand target value
C, the operation glanning ynik 408 teduees the maximum of e pughased pousr donn. o e 20 demand
target value C o egs, and Stine same tm : prepalpes he powgr facﬁﬁy operation plan 30 tHatthe
shortage of the pdeamnibitsirénbisy tipoevisafnerfiaedios igelstaqrediciad powselantbeyenedator 62 and
power from He RRYeRH R gRPYANB EIC-tife BUARS R B/ i Thit 9600t dgopredicted 18

power load is lower than the demand target value C. Due to this, the operation planning unit 105

increases the pURRAIBINFIS B eharehreviei<tP iR 1B ¢ TR KR fpRIhFeE R Ptwer facility

operation plan tapéeegithcopprasiased qxpneidimane baléanyibRaMeapuhéeldddringra thaa fieme from 6:00
to 18:00, the predicted power load exceeds 5 the demand tam?t value C. Dgf toétl'hs the orpderation
, : emaind fae et value C'1S coyere bP/ RQwer fromifteegenerator g é%eco
planning unit 105 feduces the maximum of the purchased power down to the demand target value C, and
carries out allocaitmeratQoidenfdmeash detnabdttinetanit, Boetietiapoine ulvbdahorepheas e demand
target valug 4 '?_prﬁeﬁb’@rf eeL iy, ROWREBRPIANDHEIASN B8O Hiighd JosSraeRdHrRaralahaapdpower of
e op

the battery 63. eration planning unit 105 pregpares the 10 power facility operation plan based on the

shortage of the ARSI HIRLESA9REBIRP AL PREifRIRSHPSTRAV S SEga IR BRUNRBEIEEPBY the power
generation outpuytpuedistiopreehttts dlBiatEet aleddey éheipa \Waipgit DRsAL 0 ceINg predicippyprocessing
unit 104 by combining the purchased pqwer stored in the battery 63.during a time frame fram 0:00 to 6:00
and the power 1SR 0 T Ee G Gy T BT PTG Lo 408 Khepares the
power facility opéraienglar psimer thenmththeesatidadgregtan®iing method based on an evaluation
function, a ygriable, andg constirintoesitionWhich Ml beifess l}erdharaianl]l Valiables :Pg,
Pbh, Qh™:* Qltv™lis Q/lsqgmables_ﬁ}:’8 gnélilﬂl'é, dongmlllu‘i . c':or;dit%% b iy |

operation plan using the mathematical programmiethod based on an evaluation

function, a variable, and a constraint conditionalitwill be described later.

[Equation 1]



ng max,th max + .5- Ph:: Pp"= Pin, (oh:, ou;;;s) nr=1 5 Ktint X Pg ._rninmg Pgf g,n1 X Pgmax 5 .5 :Lb x
Ph _itlitixbPh,";b,",h X Pb max "b 8X 07 1703111th0//:1?,trt X gh rnax’ 214)1)+= Zbt - Phs;ts Zb minnb S
Zb: Zhmaxth Zhs minnhszZhstZfriS rnax m1/45 + 18. h,sh:1) PE=zax b"bn, | -8 b:

19

Evaluation |

Function ° max (Pp”‘) +PE

Tl . . ng nb nh nhs
Variables : Pg,r, Pb) . QOhy, Ohs)
0/1 Variables : § g7, &, §h™

Constraint ng _max nb_max

Conditions . Pgy + Z Pb:; + Pp,, = Pl (thf?- Qh-‘)'::fs)

m=1 m=1
nh max nhs _max
th:: + Z thm =Ql,
m=1 m=1

Sgrf X Pg min"® S Pgl S8 gl X Pg max"®

36> X Pb_min™ = PP S8 b X Pb_max"™

n =

Sr™ X Oh_min™ = On" £ 8™ X Oh_max""

nt
nb — nb __ nb
anﬂl - me Pbm
Zhsy'hy = Zhs " — Phsyi”

Zb min™ S Zb™ < 7b  max"

ni

Zhs _min™ = Zns"S = Zhs max™

PE= a % m_zmax{

m=2

Sge -dgn

+[6 bty ~8 by

+ Fs L Y

)

The abbreviations shown in the formula is as fefo

nt{nt=1, 2,---} denotes information indicatingmé¢ frame in a schedule for one
day using sequence of the demand time units. thatewhen the demand time unit is

5 30 minutes, the maximum value of nt is represeatetht_max)=24 [hour]/demand time

unit (0.5) [hour]=48.

ng{ng=1, 2,---} denotes the number of the firstegators 61 and the second
generators 62.

nb{nb=1, 2,---} denotes the number of the bates

10 nh{nh=1, 2,---} denotes the number of the heatce=u31.

nhs{nhs=1, 2,---} denotes the number of the thestoaage tanks 343.

Pg denotes output power from the first generataaurtd the second generator 62.



The abbreviations shown in the formula is as follows. ntfnt=1, 2,.1 denotes information indicating a
time frame in a schedule for one day using sequence of the demand time units. Note that, when the
demand time unit is 5 30 minutes, the maximum value of nt is represented as (nt_max)=24 [hour]/demand
time unit (0.5) [hour]=48. ngfng=1, 2,-1 denotes thke number of the first generators 61 and the second
generators 62. nbjnb= 1 ,-1 denotes the number of the batteries 63. 10nhfnh=1, 2,-1 denotes the number
of the heat sources 31. PP IRRSIRRUIPY RS JRE S RattRN¥ oS ﬁﬁéﬂﬁéﬂﬁ&ﬁs‘&@@@%ﬁﬁk@d% Pg
denotes output popitivtewdhe first generator 61 and the second generator 62. 20 Pb denotes output
power from the battery %}h %nd te% gls%nacrgndl  fepresen ed as a %S'Fveea alu m% Qer}lotes an air
conditioning heat source“generatin Pleat le., an amount oPHeat%) r%rated by’ tﬁe AORE' S0 0rce 31. 5Qhs
denotes a thermh%t@%amﬂ(bmbhdﬂ@ h@@ﬂt;é 81.an amount if heat discharged from the water tank

343.  Agglenotes a gipd &éﬁ&%%@%%h&%@@rm tsieRlng whgtharibefishagnerator 61 and

the second generator 62 start or stop. denotes a start or stop state of the battery 63 indicating
whether the batteiSF10EELHERD SrepsT tank 343

Ag denotes a start or stop state of the generadarating whether the first
generator 61 and the second generator 62 staibmr s
Ab denotes a start or stop state of the batterpd@i8ating whether the battery
10 63 stops or starts.
Ah denotes a start or stoppage state of the aiitbmmdg heat source indicating
whether the heat source 31 starts or stops.
Pp denotes purchased power output from the puedhaewer source 64.
Pl denotes a predicted value of the electricalgydoad.
15 QI denotes a predicted value of the air conditigrthermal load.
Pg_min denotes a generator minimum output, he.ptinimum value of the
output power from the first generator 61 and treoed generator 62.
Pg_max denotes a generator maximum output, hemaximum value of the
output power from the first generator 61 and theoed generator 62.
20 Pb_min denotes a battery minimum output, i.e. niiimum value of storage
power from the battery 63.
Pb_max denotes a battery maximum output, i.e m@emum value of storage
power from the battery 63.
Qh_min denotes an air conditioning heat sourcémim amount of heat
25 indicating the minimum of the amount of heat geteztdy the heat source 31.
Qh_max denotes an air conditioning heat sourcamrmar amount of heat
indicating the maximum of the amount of heat geteetrdy the heat source 31.
Zb denotes a battery remaining storage quantiticating a remaining amount
of the storage power stored by the battery 63.
30 Zhs denotes a thermal storage tank remaining anofuneat indicating a
remaining amount of heat stored by the water tat¥ 3
Zb_min denotes a battery minimum storage amouhitating the minimum

value of storage power stored by the battery 63.



Ah denotes a start or stoppage state of the air conditioning heat source indicating whether the heat
source 31 starts or stops. Pp denotes purchased power output from the purchased power source 64. P1
denotes a predicted value of the electrical power load. 15QI denotes a predicted value of the air
conditioning thermal load. Pg_min denotes a gengfator minimum output, i.e., the minimum value of
the output power from the first generator 61 and the second generator 62. Pg_max denotes a

generator maximum outpBt1@X dRBNSDARAHEVATIRHTHE JOIRAE SEMRIYRIRELHE firseyBHBY ator 61 and

the second generaligs 62theittraginpdereiasradpitety BrHAEAUE3 output, i.e., the minimum value of
storage power from the balery 63, o\ PRyIRK AenAes. 3 DG MAKIUIL QURYL ;&1 g maximum
value of storage power from-the aﬂery ﬂB - min UeHGIEL AN BN CoR loning heagsour minimum
amount of heat 28inidigatiaiudefraitintoral sfarrgammonnbdstosethgumaterttankbp43e heat source 31.
Qh_max degotes an air fﬁ’@%%@ﬁ&@@@té%ﬁﬁaﬁrﬁé%ﬁmﬂ%rﬂﬁ%ﬂ%ﬁﬂ?_ﬂ%%iﬂ@”mum of the

amount of heat generated by the heat source 31. enotes a battery remaining storage quantity
indicating a rem%?ﬁ’lWé%ﬂh%%@fﬁdp&ﬂ@%&%ﬁ%wwtﬁ@ﬁ@ﬁéﬂﬁ@ﬁ.t%ﬁ@denotes a thermal
storage tank remaining amenbed@peimligating a remaining amount of heat stored by the water tank
343. Zb_min denotesda batter min%&um sﬁorgﬁ{e amount indicating the minimum value of storage

power stored by the batfxerf/e B33 £ Pen _qugx'%lenc')tes a battery maximum storage amount indicating

the maximum value of tie atditige feeresadietdigrhiodarieA06Jeteresths poiredérilits a thermal
Etorage ta%“%%ﬁlié@ﬁ%ﬂ?&‘w%y]ﬂ%iﬂﬂ e JB UM, Al fher M SiorAge Agount stored
y the water tank 343. 5Zhs_max denotes a thermal Storage tank maximum storage amount indicating
optimized by the mathematical programming methda. this case, the operation
planning unit 105 enables operations such as ersagpg, cost saving, G@mission
reduction, and the like by performing the energyirsg the cost saving, the GO
emission reduction, and the like as an optimum @sgpvhen the demand is reduced.

15 In addition, when the maximum demand predictiouggredicted by performing the
energy saving, the cost saving, and the like exx#wsldemand target value, the
operation planning unit 105 determines the poweitifia operation plan of one day of
the generator, the battery, and the heat sounatiith the demand becomes the
minimum, by applying the optimum purpose to thehmatatical programming method

20 as a minimizing of the demand.

<Description with respect to configuration of gamg out plan DR>

The power load prediction unit 106 detects theimar value (hereinafter,
referred to as demand peak value) of the averdge wh power demand for each
demand time unit by inputting operation plan daterf the operation planning unit 105.

25  Specifically, the air conditioning heat source @p@n plan is prepared by the operation
planning unit 105, and the power facility operatman indicating allocation of power as
shown in FIG. 5C is prepared based on the predjpbecer load indicated in FIG. 5B.

Here, the power facility operation plan preparedh®sy/operation planning unit 105 is
obtained by optimizing the demand as the minimufuejaand allocation of the

30 purchased power is not optimized as being lessttitmdemand target value C. Here,
with reference to FIG. 6, a rate of the power dednadicating, as the amount of electric
power, the demand of the purchased power sourae t&é power facility operation plan

prepared by the operation planning unit 105 wildescribed.



the maximum value of a thermal storage amount stored by the water tank 343. PE denotes a penalty. a
denotes a penalty coefficient. In addition, the operation planning unit 105 determines the power facility
10operation plan of one day in which the generator, the battery, and the heat source are optimized by the
mathematical programming method. In this case, the gperation planning unit 105 enables operations such

as energy saving, cost savingﬁ CO2 emission reduction, and the like by performing the energy saving, the
cost saving, the CO2 entissibnGetiliBfidW oA fMARA IR A SHHRRIE MFPHTLE Wﬁﬁf?tﬂ@'&%mamd is

reduced. 15 In aggitiendavigivtbrisnaximwe demand prakiciiosyaite pericie dilpycpodioermaithe energy

saving, the cost saving, and the like exceeds the demand target value, the operation planning unit 105
determines the SRS ) SRS EIORCIG) SRSl B e BRET LB e heat source
in which the demand beltothe gtaehmirfittuit, the apyiintgthandptinwiadiierpbadsc enetamtienatical

programming methed 39@&.1@&3&@%m%gﬁoﬁm’é}ﬂaﬁgﬁﬁfﬁpﬂon with respect to configuration of

carrying out plan DR> The power load prediction unit 106 detects the maximum value (hereinafter,

referred to as demand pBdRGafuéfb hivdigatingdhrRawvst feWard e Rl edceGRRIAEY e unit by
inputting operatiprplepidaadtenataeiareratidieaiagnigpsnnahd 258 pesifigialyodbenair conditioning heat

source operation plan is prepared by the operation planning pnit 105, and the power facility operation plan
cicating alooal B e AP URAHIGH Fre e b el deiaT o Sl o s
indicated in FIG regardiess, ahthe presefhicHinpopieraniothelapgipsivared byitHddpscatidingtarththg unit 105 is

obtained by @ptigyiziag e, HEHABA RS IR L B YRS ABHRIRGRILILE] e 30 purchased power is

not optimized as being less than the demand target value C. Here, with reference to FIG. 6, a rate of the

power demand indicatinf)S £§ME dhfdGhEotha RN iRRANthe! des BB AR RFLISERESSWer source 64

in the power faciigyeesation piaw nEpared ththcdeptnadioe iNaRNifg Kb BBl 3o described. 22

In FIG. 6, when Wyo.dempod pealcvaluss, hab i e mexi valle.of the power demanl exist, and two
emand peak values exceed the demand target value’C, an example of the power Tacility operation plan

with respect to tia tefthisdasssthawa dertand gk oGP 8 @hbpower demand, in which a lateral axis

denotes timg 5and a Ve?ﬁé‘p%ﬁéﬂ%ﬁ&ﬁ%%i&ﬁ‘ﬂﬁﬁ 968'36WclS HMpeak UhfibiGnd@awkindicating

the power demand before carrying out operation plan optimization and data 2 indicating the power

demand after caf§PRGuttedSiRGiSicR pIERMHIRANBH BradwBdteadamsndheadadyeis a
comparative exagnadenadiessda deenareppaiienanasiment Hiie @pakationdrpoinguniht@deccording to

the 10 present &g R Al e DS L W R S AN DN FEA: as for the
demand maximum value, the maximum value among betiizes of the power demand
20 for one month is determined as the demand maximaloevfor one month by measuring
the actual values of the power demand in the seswif the consumer household.

In addition, the power demand represented in ¢te @ is generally increased at
work time. This is because the amount of the pa@esumption by the operation
facility devices 4 is changed to be relatively flaten), whereas the amount of the power

25 consumption by the power source device such asitlmmnditioning heat source
apparatus 13 and the like is greatly changed iordemice with a change in weather
conditions. The demand peak value of the datar@digced in comparison with that of
the data 1.

The power load prediction unit 106 detects the grodemand of which a peak is

30 at11:00 and 15:00 when indicating the power denmatide data 2 after carrying out the
operation plan optimization based on the operailan data, and outputs the detected
power demand in the demand excess determinatiori@®i In addition, when a

plurality of the power demand corresponding todbmand peak value exceeding the



As shown in FIG. 6, the power demand of the data 2 shows the demand peak value from 11:00 to 15:00,
so that a demand peak value P1 from 10:30 to 11:30 and 14:30 to 15:30 exceeds the demand target
value C. In addition, a demand peak value P1 at 11:00 is less than a demand peak value P2 at 15:00.
15The power load prediction unit 106 detects the dentand peak value of the power demand, and detects,
as a demand maximum value, the maximum demand peak value amon% the detected demand peak

values. In FIG 6 I#i8Gsevee ot Sreert e Grif de6 et tis #HRPBRIRASIGE PAEOMBALAHRR maximum

value. In additionh@gdardiee gemangemanxtmilthey/ ki atteaxnadmiditoaluaianneng astisehualyes of the
power demand ZOJor one month isf %etermine as the demand maximum value for one month by
orde vzﬁue e

measuring the aclusl v esvglfut%g powBP\gana?nrﬁaiH he services of the consumer household. In addition,

the power demand repré’i@:ﬁﬂ@iwiﬁtmemaiﬂﬁébeﬁmal_gﬁtnm‘egswaiwork time. This is because the
amount of the power copgunapfion Ry dhe ape RUARFARERRIRYIES I iR AIRRoeHQ Dstelatysly flat

(even), whereas the amount of the power 25 consumption by the power source device such as the air
conditioning hea®%YUR® &M SPARCT deR@nth&iike is greatly changed in accordance with a change in

weather conditions. TheTiienaanthpeaikoslseetinariaioniistreolGasbip kst RRilsaWIththat of the data
1. The power loa %redictior](unit 106 detects the ower dgman onvhigha eak is 39? &1:0 and 15:00
emand val ata fro rload pre {) an

when indicating the powgreaemaHg ik %ogfrﬁgof & carrying out the opera f8|tﬂ'0p éjrrl]'op Imization based

on the operation@@ﬁrnlia@ whdtba¢make/algaemwinmmwdlemmemmeodmmm55 determination
unit 108. 'nlﬁdd'EBF}e%{HFﬁé"ﬂdrmgydEHQﬁmﬂ@Dﬁﬁmaﬁgtﬁﬂ{mli? Ui deBpRpeak value

exceeding the 23 detected demand target value is detected, the power load prediction unit 106 may

output the detecfeE§RATEP2IEFRARC IS SN ak S $REFEHBIRMRAETR: unit 108 in descending order of
the value of the power damenet Easttbirel séatage peak ARTusiy esteainiidecdatad dbnRhiesageyalue data

171 1s informatiop) |ndicating 4 denand L get Yl don o P ERRR o e 4R BB aanhon
unit 109, a control signal for controlling the pIBR preparation unit 109 to prepare the
15 plan DR.

Meanwhile, when all demand peak values are deteminot to exceed the
demand target value C, the demand excess deteromnatit 108 outputs, in the output
unit 115, the operation plan data prepared by pgegadion planning unit 105, together
with a determination result indicating that the @ewh peak value does not exceed the

20 demand target value C.

In addition, when the plan DR prepared by the p&preparation unit 109 is
input, the demand excess determination unit 108raebes whether a peak value of an
average value of demands corresponding to demianeduit, supplied from the
purchased power source 64 being a commercial psaerce system among DR power

25 load prediction values per demand time unit inglaen DR, exceeds the demand target
value C.

When at least one of the demand peak value isndited to exceed the demand
target value C, the demand excess determinatidriiQ8ioutputs, to the real-time DR
execution instruction unit 110, a real-time DR axem instruction signal for instructing

30 the real-time DR execution instruction unit 11@ieecute a real-time DR.

Meanwhile, when the peak value of the averageevafihe demands

corresponding to all of the demand time units igdrined not to exceed the demand

target value C, the demand excess determinatidriQ8ioutputs, to the output unit 115,



The demand excess determination unit 108 inputs the power demand of the demand peak value and
operation plan data from the power load prediction unit 106, and determines whether a peak value
(maximum value) of an average of the demands 10 corresponding to the demand time unit indicated in
the power facility operation plan exceeds the demand#arget value, that is, the contract demand C.

When at least one demand peak value is determined to exceed the demand target value C, the demand
excess determinAfoPPERTI20PBHPAIR RGP AR S RPFEPERTh Ui PO RS gB%ﬁﬁ}rbB'ﬁal for
controlling the plaBiredrepaiatianubi pRsHteiePars: e 1ageith RRietermMegswaiteliwhen all demand
peak values are determined ngt to excet?# the demand target value C. the demand excess determination
unit 108 outputs,'r}‘ﬁI gh &i@%&%ﬁlg E'I?,nt eo%e\f%wgnq% ashlq atl a preéﬁa%ﬁt%%egb"éﬁ%%?ﬁ planning unit
105, together with a det¥vhenatideasisuleideivatid peakt whioelextend pthardeage dudganCtmxideed the 20

demand target Valig-Grq excé&%@giﬂﬁn&f&%ﬂm?ﬂé@ﬂ%BF?BE’&J%?HG%PI@@ H*?p%%@%[ g unit 109

is input, the demand excess determination unit 108 determines whether a peak value of an average value

of demands corrPEpBIHAENG BERBRRIPRPL AN CRAINE dheorrEH E DUFEHERB I WHWEP S SIEEE A being a

commercial powgmsauigensyaiemianEgabR ReweaRR loasth paerifiion atyesyaicdenamd time unit in the
plan DR, exceeds the (}iec ci?nd tar etnva'ue C. When at least one of the demand peak value is
S

determined to eXtaed the USRBN 8rg%fi\r}alue C, the demand excess determination unit 108 outputs, to

the real-time DR executfor E?an@o@emmbweaatﬁﬂemiék@&@meﬂasﬁ)ﬂacrmyvesi@ad_l for instructing
30the real-gge %F&&KEBH%%E‘EHWQQ MPieddOg Breprigipeaalk : 8 BFReach d¥aanwhile, when the

peak value of the a_verag?ae_ value of the demands correer)onding to all of the demand time units is

determined not tdEXESMTRENGPRAIT Ergad SfeeedsiBedenER bR G AR AEIRIN LRt 108 outputs,
to the output uniivhich i fhevepekatiandixaaiaie hecpaiathbYdhgoperationanDmegrepirk@brand the

plan DR prepared by the plan DR preparatian unit 109 together with a determination result indicating that
the demand peaﬁn\ﬁa ue glc?)e % teﬁfc 3&%%%&%%%%@3@@%5@& %Vr\ﬂeerltll ?gz(js?qo{ﬂg Emand peak
value exceeds tienfditioning thegésoatae Balipytide Beehhovtipeoaiizdetdity derioesishhales, ehéhslan DR

preparation ynit 109 RIERAFS AolBRIEHR [ILIGRHBA JaRiePeTRtREMIRS FAREMahiyBEASIGiS power load

during the demand time unit in which the demand peak value exceeds the demandtargét value C in the

power facility opBlRREGRIIEePE I ex&RibIO% iR BlaHaIRoRepEEisredistefosftiSiculates a DR power load
10 prediction value obtamgdianiprueingibapredicted, power daatstemkeaniydamardop@etion

plan optimization, the demand time unit (n) in whtbe power demand exceeds the
demand target value C corresponds to 30 minute&ljnfrom 10:30, 30 minutes (n=22)
20 from 11:00, 30 minutes (n=29) from 14:30, and 30utés (n=30) from 15:00.

The plan DR preparation unit 109 prepares the pRrto instruct to stop or
start an operation of the outdoor air conditior2a8d the lightening device 42 of the air
conditioning heat source facility devices 3 or tiperation facility devices 4 only during
the demand time unit (for example, n=21, 22, 29,i8Qvhich the power demand

25 exceeds the demand target value C.

The plan DR preparation unit 109 changes the tiperplan so that the demand
peak value is equal to or less than the demandttaedue C as shown in FIG. 7. In
addition, a major purpose of the outdoor air caadér 32 is to perform room ventilation,
and there is no big problem even when the outdo@oaditioner 32 stops for a while

30 after performing sufficient ventilation.
<Description with respect to configuration of gamg out real-time DR>
When at least one demand peak value is determonexceed the demand target

value C by the demand excess determination unitth@8eal-time DR execution



unit in which the power demand exceeds the demand target value C, by an amount in which the power
demand exceeds the demand target value C. The plan DR preparation unit 109 prepares the plan DR by
carrying out allocation of the power load of the air conditioning heat source facility devices 3 or the
operation facility devices 4 based on the 15 calculated®R power load prediction value. In addition, the
demand changed by the plan DR preparation unit 109 is referred to as a demand predicted value. For

example, as shoWFiircERS UIGALRERHS RRAVUFHARY ERICHBISRYHRB Bi2th BBtimization, the demand
time unit (n) in Wbigdh éheResvedemamit exsesrdsdhendaspangitargatyahetheqsiaie spoadatotkér minutes

(n=21) from 10:38 30 minutes. n:.2F2¥?/2 from 11:00 (iio inutes (n=29) from I%4:30, and,30 minutes
(=30 from 15:00°" 2 PRSI bR S BN ROS e S0 I AR ST R o stop or star
an operation of tlenoanddargsir @neifioner 32 and the lightening device 42 of the air conditioning heat

source facility devices 31y theQppiatnn LAELNAFHSESAGN AU BeH B HemaRd tiRR Wi (for example,

n=21, 22, 29, 30) in which the power demand 25exceeds the demand target value C. The plan DR
preparation unit REEFeFRIRYEL it PRGN Hravhid s gesnaepkRii pda R eaiGEe’ tRGXsPRAdPfess than
the demand targe¢ivakg tergs saRwIrcin Fike mdrtiaskiirme e casrueutPosataf the @ptdeabaiieconditioner

32 s to perform roem,ventiaton, andthere s o bia Arobiem sxen whsn.ihs outdoor alf condjtioner 32
stops for a while et performing BUCIRN VBT AT ggescnpttlon Wi Pespec(fcfo corWi]guration of
carrying out realtdreenDelpower\ideanat tosstspnediegriaralpeadkakit efithdetmoniteaf ppwreeed the

demand targgt Vél(}jb%lﬁd’-’}btﬁ?e d6"eBRG RS HESISUNICRYRADIEIOS dhE M@lgﬁ@&t@ﬁf&éﬁﬁ““o” 25

I
instruction unit 110 controls the power source output control unit 7 and the load-of-power control unit 8
based on the opERMfST ftan data and the plan DR data other than a time period in which the demand

peak value is determinegetetiaerCErRS! H)evdemarbbweeteaidaCsbipeerRldim 6 dXdR exaeLsion
value is prociciel 15 QSRS B TN o L e o e B B TSt it 120
outputs, to the otghunuhé rebbtiare iRstrextioutisiyimstindioatidg@chasthecieesload pale esoeeds unit 8 to
control powgy decﬂ@&@n?&ﬁ@%@@@%%@@é@%ﬂ&vﬁ%‘ﬁ@%?f the amount of power
When a corresponding demand is predicted by theadd time unit, and the
predicted demand is determined to exceed the detaaget value C, the real-time DR
execution instruction unit 110 carries out the4t@ak DR processing. In addition,
further description of the real-time DR processivilh be described in detail later.
20 The output unit 115 outputs the input operati@angreparation data
(information indicating air conditioning heat soeir@peration plan and power facility
operation plan) to the power source output contnitl 7 and the load-of-power control
unit 8.
The output unit 115 outputs a plan DR data areh&time DR execution
25 instruction signal to the load power control unit 8
The data management processing unit 116 carriemanagement of various
kinds of acquired data. The data management pimgesnit 116 carries out functions
of referring to or downloading the measured datatier forecast data, prediction load
data, operation management data, and the likenaifun of correcting pattern data, a
30 function of correcting schedule data, and a fumctibsetting a parameter such as the
contract demand or the optimized evaluation axis.
The program management processing unit 117 cardea schedule

management for controlling at what timing an opted operation in which each



10supplied to the air conditioning heat source facility devices 3 and the operation facility devices 4.
Referring to FIG 8, when the power demand is not suppressed to be equal to or less than the demand
target value C even by the plan DR preparation unit 109, there is a risk in the real-time DR execution
instruction unit 110 that the measured value exceeds 4§ the demand target value C as shown in FIG. 8.
When a corresponding demand is predicted by the demand time unit, and the predicted demand is
determined to eXXeEBSHBIIOMRAFAIHRGSNGMRETIZeRPRARIIFRPBIR SlEbutibheRSHEEHh unit 110 carries
out the real-timerk¥R dyjerrssibgrriksasiditioontrsthe tisie prsptarcatinaineablism DR preesssigg Wil be
described in det%ié I%'[(?JreZé)éIEQS ?%t%lét unit 115 outputs the input operation plan preparation data
(information indicaﬁng air con ﬂlonlnd/'heat source operation plan and power facility operation plan) to the
power source output cohtestinafter, avithtrefdent@tpbike Pcantexhomited. operationhglasutput unit 115
outputs a plan DR faigeaehPrigeidime LR A AP einBlRiaRssiapal e fivedagd Raygy control unit .
The data management processing unit 116 carries out management of various kinds of acquired data.
The data manag@®aenberldecsdflly unit 116 carries out functions of referring to or downloading the

measured data, weatheFfaracrs4 daidcrRie distio fologskdialn PPRs afignonmeagringiohdsta and the like, a

function of correctin atterq data, %SOfun tioq of or{ectigg chedule data},.and §function of setting a
Maitagement methiod according to a.first @ oﬁ resent invention.
parameter such as contract demand or optimized evaluation axis. ‘e program management

processing unit 117 carressbava mﬁé@@e mmmﬁmmmmmgpaemnmmg% optimized
operation in yhich &Rk 2RNFRCESHING JQfPLRRFRD G, 128 RP HARZEH ORCLRAHIATLRIGR &el9 Startihe schedule

management carries out a control of the program at the start time based on processing schedule data for
a day. Hereinaft@P W PO RIEP S ditfieRaiqoessinai B éctidiepian wertfideraeatimethod
according to a figggtambodiment of the present invention will be described in detail. FIG.9is a

flowchart used for descrlkli)ei:ng Itrpe gxaé’%le[ of the oPeration .ﬁlan metﬂr%(??(?ment method a(%clgﬁiing to a first
Iti

embodiment of the presenf(lhve% o> A srﬂl% MR IQI%E].e{Ba,tf 8 RS grﬁh%cﬁ%'rrﬁ%ll'rl](')a prediction unit

102 carries out a power generation output predictimtessing. That is, in step ST2, the
15 power generation output prediction processing Liddt calculates power generation
output prediction result data indicating power |t to generate the generator 61
depending on the weather, based on the power gemeaatput pattern data 131, the
storage power data 132, and the weather forectstl3a.

Next, in step ST3, the air conditioning thermald@rediction processing unit

20 102 carries out an air conditioning thermal loagidiction processing. That is, the air
conditioning thermal load prediction processing @2 calculates an air conditioning
thermal load prediction value indicating an amafrtteat (air conditioning thermal
load) predicted to be required to adjust a tempegab a pre-set temperature. Since the
weather forecast data is used, the air conditiotliegmal load prediction is carried out

25 several times for one day at the timing when thatter forecast is updated.

Next, in step ST4, the operation planning unit t8f&ies out an operation plan
preparation processing. That is, the operationrmiey unit 105 calculates the amount
of heat generated by the heat source 31 and thardarabheat stored by the water tank
343 for each demand time unit, and prepares thepaditioning heat source operation

30 plan corresponding to the air conditioning therfoat prediction value.

In addition, the operation planning unit 105 cédtes the predicted power load

required when generating the amount of heat inélichy the air conditioning thermal

load prediction value of the heat source 31, baseithe calculated air conditioning heat



10acquires the measured data and the weather forecast data. In addition, in step ST1, the power
generation output prediction processing unit 104 acquires the weather forecast data. Next, in step
ST2, the power generation output prediction processing unit 104 carries out a power generation output
prediction processing. That is, in step ST2, the 15 power generation output prediction processing unit 104
calculates power generation output prediction result data indicating power predicted to generate the
generator 61 defeHRRFBFFHEURAther, based on the power generation output pattern data 131, the

storage power data 13278 teeateapieninigcast IiBad3BdsNaexkimbsisihoVe:, soarrir ¢renditioning
thermal load pregiction proesssig, unit 20405 caries ontan sl condiianing yermat load,pregiction
processing. That'is, e ar congﬁionlnaethermal oa prelction processing Unit 10 czﬁcuqa €S an air
conditioning thepoaldoldgredotoiiicallvehrdicatiaii amamvoutldtheaicitasomtl viathitigethermal load)
predicted tobe reguitgd{QAtdiualeJEmP SEAMLIS IR RSB ShigT PSFAAMERCHINGR e aather forecast data

is used, the air conditioning thermal load prediction is carried out 25several times for one day at the timing

when the weath@GREALNTE Husgiyiates Rusk the Rpes ot oackisNiss SIARRIRGURIERDS! carries out
an operation plapaiepasatieicorones siegrétirtds, poaopetriiatgmlianpivger ot iddnpaiowistesthe amount

of heat generate by . eat soutce 31 andihe piourt o legl sorcd By he waterank Jd3 or cach
demand time unit; and prepares the air conditioning heat solrce operation 30plan corresponding to the air
conditioning thertiabhoad pasthetienarsiday, pattairsduiiphe thaetbd ewiengolasuringiomit 105 calculates the

predicted pgyver load regyyeed WherRedsARm WsAmeUHicl e abiBicHb MG Ganditioning

thermal load prediction value of the heat source 31, based on the calculated air conditioning heat 27
source operatiorPPY4#. 10ad aiHB& B CARHISRIARIAGAL SR UES BYIRVICE B AR At ARF BN that the
demand becomesaitargebushibdiiahexanzpledifomiminthermealliel d2ase dthihsinreditedipgwer load.

Specifically, the eratlﬁnap anncip .unit J]OS calculates an optimized 5Soperation schedule of the power
o . t?rma] ogel pr %onvaue..
facility operation plan. Tn-addition, the operation

The power load prediction unit 106 detects the atearpeak value for each

15 demand time unit based on the operation plan ddiadting the operation plan prepared
by the operation planning unit 105, and outputstifiiected demand peak value to the
demand excess determination unit 108.

In step ST5, the demand excess determinatiorl08idetermines whether the
demand peak value input from the power load prigtiainit 106 is larger than the

20 demand target value C, that is, the contract demand

When the demand peak value is larger than the netaaget value C (demand
peak value>demand target value C), the plan DRapation unit 109 prepares the plan
DR in step ST6. Meanwhile, when the demand pealevia less than or equal to the
demand target value C (demand peak wdeenand target value C), the plan DR

25 preparation unit 109 does not prepare the planrD®ep ST7. That is, the demand
excess determination unit 108 outputs, to the peearce output control unit 7 and the
load-of-power control unit 8 through the outputtutii5, the operation plan data (air
conditioning heat source operation plan and powaeilify operation plan) prepared by
the operation planning unit 105.

30 Next, the demand excess determination unit 108eoes the demand
prediction value with the demand target value Ccihis changed in the plan DR, based
on the plan DR prepared by the plan DR preparation109. In step ST8, the demand

excess determination unit 108 determines whetleedéimand prediction value is larger



planning unit 105 calculates even the power load of the load device other than thermal load when
calculating the predicted power load. Since the power consumption of the lightening device and OA
device other than the air conditioning heat source is changed in the same manner every day, patterns
may be found in the power consumption. 10Due to thiggthe operation planning unit 105 carries out an
optimization of the power load of the air conditioning heat source facility devices 3 and the operation
facility devices 4/PRREFASIPRGIFEREHBIEG thermal load indicated by the air conditioning thermal load
prediction value. The powgetome geeaiciiDpredidtidovariedsdhse deraarthaaakargbiefnieach 15demand

time unit based on the operation pisn datandicating e speralion plan. nepared py the operation
planning unit 105, and outputs the detecte demandgpea value to the demand excess determination unit

108. In step STSnstreciemand ék@@@grmeuhﬁh@meﬁﬂmeIﬂl&@@téﬁﬁineh’lamwhéem@en themand peak
value input fﬁom&gﬁmBHy\‘/’EFé&ﬁ%ﬁo‘?{ 4iGHe0 HeL 48R & iasfdhamite dademanstarasiniie C, thatis, the

contract demand. en the demand peak value is larger than the demand target value C (demand

peak value>denmRifE I EARIEY YHRACORRA dapueh BRI feh A8tI8AItIME1BE BresHRsTUsERNAMIDHR G step 5T6.

Meanwhile, whegdbe gisragecReme Yalieinsdes? fhateprogauaddmieedamang Biasisvalue C (demand
peak valuedemand target value C), th%glan DR ngq%r[%garation ynit 109 does not prepare the plan DR in
R G R (RS

step 5T7. That i/ HORIANLLY P71 GBRERRE S Mo RRE88Bce output control
unit 7 and the loatiafipgweit ¢06temicuthie ®lthr @R) priyemdiyt taniPRLprdperafmratmirnipktrodata (air

Conditioni“Qgﬁf@@agr%%&a%@raggfwg@tmmwshaa&i@tvqg@sgﬁ%%glmw%w B¥ the operation

planning uni Next, the excess determinatio compares the'demand prediction
value with the déwiad 4afgktsalue C which is changed in the plan DR, based on the plan DR prepared

by the plan DR preparatigf wpébd8n pi&iamg [Ritthesiamand ¢RI prioRiRR vaILd @F determines
whether the demand prediction value is larger 28 than the demand target value C. .~ When the demand
prediction value O MUPHAR Ao 0aHLPAITA G0 (QEARd SRR ERELGNEAE target value
C), the real-time doRd@xeingidie an structeooperndtib h (b zar aseulb tiboma Hione B BRénnsad &I 9. Meanwhile,
when the Sgemafd REaEICUSRY ARG Bripedb A PrabinddRasMAny iiRahivg Hiotatiarapnd
power corresponding to the power load predictidnea Thus, since it is possible to
match the air conditioning heat source operatiam pind the power facility operation
plan, the power source device such as the gengtiatobattery, and the like and the air
conditioning heat source facility device such asiamronditioner and the like are
20 cooperatively controlled, thereby realizing a dethaantrol of controlling the demand to
a target value.
In addition, when the demand exceeds the demageittealue by the operation
plan processing carried out by the operation plagonit 105, the building energy
management system 1 prepares the plan DR by theDitapreparation unit 109 to
25 thereby calculate the demand prediction value.
Due to this, the demand peak value exceeds thamtttarget value, thereby
preventing the demand from exceeding the contmctzshd C.  Thus, a problem does
not occur such that an additional charge suchpealty is imposed on a paid charge
determined to correspond to the contract demandadvance when the average power
30 used during the demand time unit exceeds the airdeanand C. As a result,
economical effects may be obtained.
In addition, the following can be performed usthg present embodiment.

For example, in an operation plan processing @bjteration planning unit 105,



prediction valuedemand target value C), the real-time DR execution instruction unit 110 does not execute
the real time DR in step ST10. That is, the demand excess determination unit 108 outputs the operation
plan data prepared by the operation planning unit 105 and the plan DR prepared by the plan DR
preparation unit 109 to the 10 power source output copdrol unit 7 and the load-of-power control unit 8
through the output unit 115. The operation Elanning unit 105 calculates the power load prediction

value by convertingPi@BIMRRIIRIRG RS RIAINBERLLE RS TR F¥ale MM IoME S ndaPRNSRe
conditioning heapoauren mparationpitaffsgortbeygincoadiddongnibeamabliodmeladuiedietion value,

and prepares the pqwer facility, operation plan indicating allocation of power. corresponding to the power
load prediction v%(ﬁr}er% E‘ul?s[,,asnlnhgeﬂ ﬁyisrag%s%%ﬁén%oemé%% iéyalér@éeﬁ& @r%&'%séat source operation plan

and the power faciIity_op_e@tﬂiditiqmamiﬂmtmmﬁmwmﬁcewwtmg@témmjuﬁmﬁpdﬂ@dy, and the
like and the gir cangiipn I'Y@BB%V'@ﬁﬁ&ﬂ@%&%%ﬁ%@d@ﬁrﬁfi&?ﬂ?ﬁﬁﬂ%l and e like are

20cooperatively controlled, thereby realizing a demand control of controlling the demand to a target value.
In addition, wheRAEBRHARSERESHS {RNGSHEMR thigReRdm s cans Wperdadmprtidfdtessing carried
out by the operatisypphanaisgdinit ik@dethe building energy management system 1 prepares the plan DR

by the plan DR preparatiqn unit 109 to 2 reby calculate the demand prediction. value Due to this,
the demand peak vaiue SBHE LU 50 Va1 CHRSRg H B AL oAk 4083m
exceeding the contract dreanafter, Ahiexampielsttineddes P& penargiobassitacaidditiontbylbege such

as a penaltygs irB%sgg Qﬂe@m%ﬁhﬁﬁgfdée&ﬁﬁrﬂg‘ﬁgs@iB@H@%‘?nd to the contract demand C in advance
ing th

when the average power 30 used during the demand time unit exceeds the contract demand C. As a

result, economical effectd®a FePoNRaRSRARAGRIEHANIRNTBNBIRIG ELH O FiforHiBa BSRg the present

embodiment. Fopgxgiapieatiomarmperetion plan processing of the operation planning unit 105, 29 a cost

optimization is carried oyt based on an hourly rate system employe Japanese power companies by
RS on ARnariy ey A s

changing an energy uni Cost 101 édch ime, a%ga?ntmepa{gf)uas ment contract, or an Bﬁ?yurré'{e system
employed by U.39foaempotnpahiss, la defdaiuh pesingathe eabirtimt IOR prdoeessidgeakenlaerequest for
adjusting loag 5 i fORAA M6 NEROME! SAMBAMYLALRG AR SHS iDL BRAGHAN IR MBHYR,ENergy
assumed in a smart %I’Id In the future, it is possible for the consumer to immediately respond to such a
request. unit 195, and an output unit 196.
The storage unit 190 stores information indicatimg contract demand, that is,
the demand target value.
The input unit 191 inputs a predicted power laadidated by the operation plan
20 data from the operation planning unit 105 or thenaled excess determination unit 108.
The demand peak value extraction unit 192 extiactsmand from the
predicted power loads, and extracts the maximumev@demand peak value) of an
average of the corresponding demands for each dktimae unit.
The demand peak value determination unit 193 coasphie input demand peak
25 value and the demand target value C. When the nepeak value is larger than the
demand target value C (demand peak value>demanet tzalue C), the demand peak
value determination unit 193 outputs, to the timatldetermination unit 194,
information indicating the demand peak value exsdbd demand target value C.
The time limit determination unit 194 determindsather a generation period of
30 the demand peak value exceeding the demand taalyet € includes the demand time
unit or whether a period of time (hereinafter, refd to as consecutive target excess
period Th) exceeding the demand target value Caistained for a limited time B (“B”

hours) or more based on the information input ftbemdemand peak value



<Example of plan DR preparation processing by plan DR preparation unit 109> Hereinafter, an example
of the plan DR preparation processing carried out by the 10plan DR preparation unit 109 will be described
in detalil. FIG. 10 is a block diagram showing an example of a configuration of the plan DR
preparation unit 109. As shown in FIG. 10, the plag DR preparation unit 109 includes a storage unit
190, an input unit 191, a demand peak value extraction unit 192, a demand peak value 15determination
unit 193, a time AHe RN AR Bt 1526 ARigskigiRR ﬁ%&%ﬁ@e%?@l@@[%%ﬁ%ﬁﬁ@f unit 196.
The storage unitalRe stasieshiniigrmad euinsheatineoiiftiopat apiientca dnibaiimHinasisaand target value.
The input unit 19e1x£)r<]9[r)#ﬁs |reﬁi(ited quer Iociad indicated by the operation plan 20data from the

B b 2

operation planning unit e demand eXcess Getermination unit 108. The demand peak value

extraction unit 192 extrathe @rai@atimdpﬂmmhlaeq&e@i@t_&ﬁmecmwgﬁmwtmmm_demamum value
(demand pegk vglye) Afi3h Qs gr o arPndiagedemaRn i acd ghgme unit. The

demand peak value determination unit 193 compares the input demand peak 25 value and the demand

target value C. VRFRACHRD désftha B VaITRAOmigRY AR HeedinioRi S HRyRNRIUE E {@bmand peak

value>demand tagrtavadig 6)ethgeiamantseratovallefdetapniaaivadinibl %6 edpuimnate time limit
determination un)it 194hi{r}for[1nqaet('1°f?1 ndlcatlngctme d?ma d peak vaal]ube qxé{:ﬁeds the %emand target value

C. The time limit ﬁqe?eurmln%on Unil 182 G mines WHethér & gECenera 10N pnéﬁé)c?rc')? S)i%%egg]r%and peak

value exceedingtthaedaemaddalrmjm-c rﬁmmaﬁmmmmmémmmmmm of time -
(hereinafter, yefetiad 0As GORRRE WiVEIHIRRHEX22SSHRRLREHH £EREH Y thforemand irrgaEvalue C is

maintained for a limited time B ("B" hours) or more based on the information input from the demand peak
value 30 determfitiBhYNH188UrpHBaMmAe R He B BaFREId I BERATARIDEIERHGEEHoNarise even
though the outdepiéirpasgitionsr Sasiples iandprtimenpueithasipeed expejipeniadyedgtiermined in

advance. The opratan, Ba, 008 St T w A IS al o hBE e TRSd5P T RS HRBAE 2 is
the maximum, in the period Ta before the peak. thénconsecutive target excess period

15 Thb, the operation plan change unit 195 changesytbeation plan of the outdoor air
conditioner 32 in order to stop an operation ofab&loor air conditioner 32. The
operation plan change unit 195 outputs, to thewdutpit 196, the changed operation
plan as the plan DR.

The output unit 196 outputs the input plan DRhie demand excess

20 determination unit 108.

Hereinafter, with reference to FIG. 11, an exangblpreparing a plan DR
according to the present embodiment will be descrin detail.

As shown in FIG. 11, in step ST21, the plan DRppration unit 109 initializes
all time periods to be automatically operated.

25 Next, in step ST 22, the input unit 191 of thendR preparation unit 109
inputs the predicted power load from the operatilamning unit 105 or the demand
excess determination unit 108, and outputs thet ippadicted power load to the demand
peak value extraction unit 192. Here, an exampieputting the predicted power load
P-100 or P-200 as shown in FIG. 12 to the input 181 will be described in detail.

30 Thereafter, the demand peak value extractionl@#textracts the demand peak
value from the predicted power load. For examihle, demand peak value extraction
unit 192 extracts a demand peak value 101 fronptedicted power load P-100. The

demand peak value 101 is a predicted power loaggponding to the demand time unit



5 time unit in descending order of the average amount of power of the power load prediction based on the
information input from the time limit determination unit 194, from among average amounts of power of the
power load prediction for each demand time unit included in the consecutive target excess period Tb of a
time period exceeding the demand target value C. Thgioperation plan change unit 195 changes an
operation 10 plan of the outdoor air conditioner 32 corresponding to a period Ta before the peak time

earlier by "A" ho(53RKAsIdr PR 19 FR2AMie &R ARS8 JFERSREBICVE P BXEAONPHRE frames. For
example, the opegztioxtplan tlraagaanitplik chrrgezotharpesatianppéicta dybpewraarezgmn in which
a load output of the apdoorajc conditiensy; 32 s the maimum, Ja e period, Lo befare (e pegk. In the
consecutive target excess period 15 1b, e dperation plan change unit changes the operation plan of
the outdoor air conidiidner 3pfianoitisd@a s tbisIheoperalivadditithe cigieod peaoMaitie 2232 aThe

oD;;eration Plan chANGE A wer R4R WS LR SRR AL HE Il REmEN rii FR33S PRI 85 A RiATeasothe plan

The output unit 196 outputs the input plan DR to the demand excess 20determination unit

108. Herein4tafdiiion rafer¥AERIfANEHDY ORRONRIRPIBSOPPREH ARSI B IR deetifhg to the
present embodirpeak vallueerdesciihedén teiabn averyshavsipidéiaf e foalepsatdrethetplan DR
preparation unit 1 t%(ien(illt.isalizea ag eH(nQ/eJBgr' to be automatically operated. 25Next, in step ST 22, the
input unit 191 of the plan pPepara I0n unit™109 inputs the predicted power load from the operation
planning unit 105 or the \§lbrraadkixeiyotitte exniration demadt8paakkalmoatsttitedemangneelidted power

load to the P@mﬂ)&%g%}&ré{ﬁi&%_%{%@é\|HB§té§%-§r§;‘?{ R @2 EXRRRIEsREINpHYinGdhemRdicted power
load P-100 or P-200 as shown in FIG. 12 to the input unit 191 will be describéd in detail. 30 Thereafter,

the demand peakVEISROBHRERERA HHROIDVELIRRTs tHe JiHohe MR A TRBE Hif B & cted power

load. For exampliarthe desvhpeskyahe exigsiand pialoiadaeistitteanandpeekyalye 101 from
the predicted poyey P-100. The dg%nd peak value 101 is a predicted power load corresponding to

lo
the demand time unllt% f}nd:eﬂ??r%%ei 48 11: 30 a.m. In addition, the demand peak value extraction
unit 192 extracts the defexidipesip/aliss T@1danthRdDéalnyahe praticted Jidvealeotait200. The

demand pegk valyf QbR P RAHEIRG PRAKEFARRACNETRANG BItR Uig-demand HRFasPia=22) from

11:00 to 11:30 a.m. In addition, the demand peak value 202 is a 5predicted power load corresponding to

the demand timSeRRIELERAINGHYE Bo3baslamnds ReakuRish IaEER e /hount of power of the power
load prediction of the deranesidrapls vahim R2Obrisilatge b maavesapaamedbafpRvRaRl the power

load prediction of the demand peak yalue P202. When a pluraljt the extracted demand peak values
st the demar AR THUA L Bl i 1S BT R A S K- AcBeLRARY orcer of the
corresponding pmﬁtintbﬂﬂ@ea}eCMd?maamk,mhm@tham_bMMeﬁmmdémamdtﬂé@( values is
one, the d%a”Ci/l%%%v}{ﬁé?%ﬁéﬂ%&%ﬂﬁ}é@@o@l@%&%ﬁ&%&éﬁ?ﬂné‘hﬁ‘rﬁaﬁiﬂ%% Pagk value. Next, in

step ST23, the demand peak value extraction unit 192 selects the _
extraction unit 192 selects the demand peak valdeo? the sign K=1 to thereby output

the selected demand peak value to the demand péak determination unit 193.
In step ST24, the demand peak value determinatitril93 compares the input
demand peak value and the demand target value Gien\tie demand peak value is
25 larger than the demand target value C (demand yedak > demand target value C), the
demand peak value determination unit 193 outpatthe time limit determination unit
194, information indicating the demand peak valeeeds the demand target value C.
For example, when the predicted power load P-&@put to the demand peak
value extraction unit 192, the demand peak valteragenation unit 193 compares the
30 demand peak value 101 and the demand target valu¢i€re, since the demand peak
value 101 exceeds the demand target value C, thartk peak value determination unit
193 outputs, to the time limit determination urBdlinformation indicating the demand

peak value 101 exceeds the demand target value C.



15 corresponding demand peak value in ascending order of the sign K to thereby output the selected
peak value to the demand peak value determination unit 193. For example, when the predicted
power load P-100 is input, the demand peak value extraction unit 192 selects the demand peak value 101
of the sign K=1 to thereby output the selected demandpeak value to the demand peak value
determination unit 193. 20 Meanwhile, when the predicted power load P-200 is input, the demand peak

value extraction unit 192%%@&9%@’%5%@?%1%%%@”?01069tﬁ@@ﬂ“ktolt% ﬁf‘éF@W B6&5ut the
selected demangfieakexeddadn tet demainel qaeaknipiekloteiam oo n0Rild933 compariehsT24, the

demand peak value de rminati 193 compares the ut#I nd peak val eand the demand
target value C. RERt éoge?n\é%ge%%( vau?Q |s(§)§g1?ar§;éarl i &(%mgpr)l atr%eavn]ue (P?gemand peak

value > demandvtaltre20alaxcesdthibeldemaddiesgel shlsadctdhaitiperk alueaBtritpnatjao t time limit
determinatiaf UWbé%mﬁermmg'ﬁﬁﬁ%@e&@ﬁrﬁﬁé‘ﬁ%ﬂ%%ﬁ%Y&'hh%tﬁiﬁ%‘?@aEl‘@ demangdagoet value

C. For example, when the predicted power load P-100 is input to the demand peak value extraction

unit 192, the derﬂ%ﬂ%l‘ﬁ’é%‘f( %%h@‘ﬂ%?&%ﬁn%%ﬁ‘@?ﬁt@%e%%%s the 30 demand peak value 101 and

the demand target valum@xtl-lmrgneﬁmmer@enwn!fmeagtymuﬁahaﬁtame@@t%mlmmdgmaeméar@et value C,
the demand peak valu determl t,[u%q unlt 193 out uts, to the time limi determlnatcg\ n% &
(Ohacy e

information mdm%%ner '8nd (rarrl'gn pea va G (18? ex\éaéle S m:ge éﬁ]ﬁzgﬁé?gtréjgm/aqu
addition, when thleepﬂemat@bltlpwmﬂmdvhem tbermaepmegamdqo@@nwdameema@wngnhmn 192, the

demand pegk Va&%ﬁwQﬁEﬁF&Fﬁ@%‘U%é‘@té%ﬁﬁg‘rﬁ’@d%rtﬁ% HRmaARERG M R!US:04 anthine demand target

value C. Here, since the demand peak value 201 exceeds the demand target value C, the demand peak
value determlnaﬂHﬁrmﬂE‘@ﬁg@Bﬁfﬂﬂﬁﬂéhﬁ)QE@ﬁﬂﬁ’epﬁrﬂl&\(Pé't@rﬁﬁP?ﬁ?Bﬁ HRit 1%31 irfS#ah8n indicating the

demand peak valuﬁté’@ﬂ;rﬁe«@mﬁmaﬁmand target value C. Next, in step ST25, the time limit
determination unit 194 determine %thern%g ration E {IIOd Rf t(l;)e demgnd Bgall@/alue eéceedlng the

contract demand C includgs the Gerhand time uni 8Pv'vr]%j' P¥he consgc:l?tlve arget’excess perlod Tb

exceeding the 1thdalamaddaryget edlieCits maurttﬁwmdfferdﬂmmmtmium@mlmbm Waité8%bn the
information;igput{Eof e RAdHReaioNaIHE FEASHRNAIQR ML %%JH?B? pGiBiteR HRds is one

hour. For example, when information indicating the demand peak value 101 exceeds the demand
target value C is! rﬁgi??'ﬂfbc@érmﬂ@gl@@mﬁéjl%'ﬂﬁH{Hﬁm%ﬂzf% 1 ERediate!yiRfi@i8termination

unit 194 czbtainsm@ a&ﬁfa@@t&ﬁmmd t qf;rzzo/erz]h@n‘ ‘@eh@og@rd eimdnprﬁdittti@mﬁ]@maaahmmﬁnglt@ti@ldemgnc:
time unit (n=21 ediatel ore t and, ti njt that is, the generation period o
the demand pea vaq g[i ase n%vé' pr@g‘(éa rsgwgﬁ%%ﬁ?g ié nt%&b?ag% l?ﬂlt 190. Here,
since the averagavaragenuduhtqghtheepofehofitbe eoived pard gitid toespspoitdirg toetderdantand 20 time
unit (n=21)jg larger.than the,9eaanddpiash valGetaiie dirggdyeit driemminatie i 94icalculates the

consecutive target excess period Tb as the demand time unit x2 (that is, 30 minutesx2=1 hour). Next, the

time limit determiRitiit GRHCY GICSHRG FORTE AN REIR RIREa E%W@r%@@%BW@MB‘&deredlctlon
corresponding tqtiige desranmhiiras-1ai (R5iaf) ineedinéciyneaigst:therdaoranaitine upihins®b)

ﬁgjrm'”ed 10 D G B M D R T S R BT s DESE ™M the RLgTicigd power

time unit (n=20) immediately before the demand timé (n=21) determined to be

25 included in the consecutive target excess perigdbabed on the predicted power load
stored in the storage unit 190. Here, since tleeame amount of the power of the
power load prediction corresponding to the demand tnit (n=20) is less than or equal
to the demand target value C, the time limit deteation unit 194 determines that the
demand time unit (n=20) is not included in the emndive target excess period Th, and

30 the consecutive target excess period Tb startsthftedemand time unit (n=20).

In addition, when information indicating the derdgreak value 101 exceeds the

demand target value C is input from the demand pahle determination unit 193, the

time limit determination unit 194 obtains an averagnount of power of the power load



stored in the storage unit 190. Here, since the average amount of the power of the power load prediction
corresponding to the demand time unit (n=20) is less than or equal to the demand target value C, the time
limit determination unit 194 determines that the demand time unit (n=20) is not included in the
consecutive target excess period Tb, and 30the consegutive target excess period Tb starts after the
demand time unit (n=20). In addition, when information indicating the demand peak value 101

exceeds the derREpl AP0 SOIEROCIO NG SIFMRE HEMRHF BRLE A alud BB HAIRM AU HIE 193, the time
limit determinatiere maiid BrhebiainasappvRiags tRgenteftemrbioththadqaver pead vauyreadiction

corresponding t thedglem nd time unjt (n=23, 2 ,%immed' tely aft rgéed and time unit (n=22), that is,
the generation r?%?l%e o‘%'hﬁée er%diﬁ%%gé %%H?Jae T gfegﬁge{ﬁ%(#?ﬁg' plre icteﬂn EJ%VYQ’/E}C oéhtlfstored in the

storage unit 190aurgesamceuhicobier agwansbin pbwer prwatiefithersowendigiipribdidiorand
correspondigg (q;ihe (GMmAnssyiMedniidAof shislassibAbmargaldR e deaand iaget value C, the

time limit determination unit 194 determines that the demand time unit (n=23) is not included in the

consecutive targetEXERRALIRA Y 184 Sstetminasibat e demges LrEdes Hripdatine s k¥ Before the
demand time ungdnsetilivaeaidinlye seetinee ljtaelensnsimiseadigst Exdatetpenieesghat the 10
consecutive targtet r%xcessél%gpgg tﬁ?’ ateargg r{aotrpn thenc{eqrrp: time unit (n=22), and terminates at the
demand time uni En:"éaslf atis, the e hmit detélminatioh unit 194 determines that the consecutive
target excess period ThAsertdinglyr tatrtedithitel di@inBainhmird Pigtesceddtattieen the consecutive

target excegg p%@%@&iﬁx@'?&?ﬁﬁﬁ@?@e& ?@ﬁﬁéﬁ@&?&.@%&%‘h@%@ BRIMAEY BRdN step ST25), the

time limit determination unit 194 outputs, to the operation plan change unit 195, information indicating the

demand time unfER¥RRIEY & the deRaad e G e Edesd pEhBdETs.Imit deleialiessuife operation

plan change unitid9iewravie sNdinte tames i eadrmendrisisT bt dnslrsaerdingherdercof the average
amount of the p(?.vlr\r/]e,[ré)f‘?e”%mé\/S r.é28 Io(galdd (rjediction from among the average amounts of the power load
prediction of the Iole'marq tins UAitInCaaed i the consecutive target excess period Th, that is, a time
period exceeding the covraot tiernamse Ut targat xeasfoperaibnliepuieieshtothe tiramtamed&ermination

unit 194. That ishien A e draeciehvern ©raag 43 (preiRamele AR RQERs SoRaringtes) is

determined by the consecutive target excess period Th and the time limit determination unit 194, the
operation plan cH¥hgesiAiCIIHaNtbARUTLNad e, HHarmalopemiBm i B¢ aRd At ENoRsRE R e target
excess period Thhhydhe tisrpaine tisngey aitcEty pehselvpr (consecutive target excess period Th/demand

oreciited power Ioad P- 005 S128 1 AeH MO MR AEAL R R e TR L, 25)
included in the cdesecutiimeargidirescessnobripdrier isf deparcanges v pd thtqroplanof e gewsrit 195 based
on the demgid pegk vl M AYIAIRG Featrdoil B ArsEiRs MARiMediction of the
demand time unit included in the consecutive taggeess period Tb, that is, a time
period exceeding the contract demand C based anftirenation input from the time
limit determination unit 194.
That is, when a time frame betweerand f (for example, one hour and 45
25 minutes) is determined by the consecutive targe¢gx period Tb and the time limit
determination unit 194, the operation plan change195 determines, as N, an integer
obtained by dividing the consecutive target exges®d Tb by the demand time unit.
Here, N=floor (consecutive target excess periodi@imand time unit) is obtained. In
the above-described example, N=floor (3.5)=3 isiad.
30 For example, in the predicted power load P-1Gfse in which information
indicating the demand time unit (n=22, 23) includtethe consecutive target excess
period Tb is output to the operation plan change18b based on the demand peak
value 101 having the sign K=1 will be describeddtail.



34 In this case, the operation plan change unit 195 extracts the demand time unit (n=22, 23) of N=2.
Next, in step ST27, the operation plan change unit 195 determines whether the sign K=1 is satisfied.
Here, since the sign K=1 is satisfied (YES in step T27), the 5operation plan change unit 195 changes an
air conditioning heat source operation plan and a powsgy facility operation plan of the outdoor air
conditioner 32 corresponding to a period Tal before the peak earlier by "A" hours than a start time of the

earliest time frame amoHy'fiie @&fatieP PRI Ria ianes, EiLXIRES e Bab it Wilkration plan
change unit 195 @kanges)tbenatzconditioning heat source operation plan and the 10 power facility

operation plan in a full pgwer operation.jn which a lgad output of th tdoor air conditioner 32 is the
. in the period 1o b SIoe Adate oars i PER s S R AT SR R s
changes the air sgndi€iohiagatisiiedourderepeirtiingisiorakddtgspetverfEdilitstepdatiothplan of the

outdoor air epndiinefice iRTYRHGSIAR 28500RIAYOS & IélﬁetiBHEﬁg’%Q{rs%%'PPé't@&%ﬁ@n bRIA step 5T30,

the operation plan change unit 195 determines whether all of "N" demand time units corresponding to the

consecutive targ@l@RRRYdABHD BPaFatARIBERMESPH e HRMITIANE" B ERRAYINGHO LTI,
When the "N" desaaod Tiepufite ansrespioadingribythe’ consetibiartaigetaxeesmpedotnidl are not

consecutive (NOyip step, 3130 e obsrarion piag ehange upitA25.20 chanags ing aif condiigning heat
source operation plan and tHe power facility operation plan to ull’power operation 1h'which the load
output of the outpleorchiangmditibhed 8Rdsghe thearintondidhere fosccecadint® potdanstineen

nonconsecyfjve He.Periafy ihsigRon Hith MeAmIpiGWBamE TVmRALSRIRfIgGINQM-lep 5T27), that

]
is, when a 25plurality of demand peak values exist, a case in which the consecutive target excess period

Tb includes the QEHAATGIEERGHINREH RS TRIBR}BYE YR Hepi Rtk tal. Pefore dheREAbIe, in the predicted
power load P-200, a casg steySrhantaepéeaing siatinghandernanddbue sifie(ar3anditbinatded in the

C e Ot ST BT oK Bl (R SBPIALRRBIRS AP AL 2 e on the demand
conditioner 32 in order to stop an operation ofab&loor air conditioner 32.

15 In step ST30, the operation plan change unit ¥3érchines whether all of “N”
demand time units corresponding to the consectarget excess period Thl are
consecutive in the consecutive target excess pé&hbad

When the “N” demand time units corresponding ®tbnsecutive target excess
period Tb1 are not consecutive (NO in step ST3® dperation plan change unit 195

20 changes the air conditioning heat source operatim and the power facility operation
plan to the full power operation in which the laadput of the outdoor air conditioner 32
is the maximum, with respect to a time period befwveonconsecutive time periods in
step ST30.

Meanwhile, when K=1 is not satisfied (NO in stef23), that is, when a

25 plurality of demand peak values exist, a case iithvthe consecutive target excess
period Tb includes the demand peak value @2 Kill be described in detail.

For example, in the predicted power load P-2Gfase in which information
indicating a demand time unit (n=30, 31) includedhe consecutive target excess period
Tb is output to the operation plan change uniti®8ed on the demand peak value 202

30 of a sign K=2 will be described in detalil.

In step ST32, the operation plan change unit E3érchines whether a time
frame from a time point “A” hours before the stamie of the earliest time period of “N”

time frames until the latest end time overlaps i time period of the air conditioning



300f a sign K=2 will be described in detail. In step 5T32, the operation plan change unit 195
determines whether a time frame from a time point "A" hours before the start time of the earliest time
period of "N" time frames until the latest end time overlaps with the time period of the air conditioning 35
heat source operation plan and the power facility operation plan having been changed. For example, the
operation plan change unit 195 determines "A" hours immediately before 15:00 to be a period Ta3 before

the peak, that is /R SPMHCARREIAHIE AN R aWRT(FRoEBY B RPN RE BR FHa G He
consecutive target excegsropelingld khd bpapasatisarihaciaoge Lostddie sletemoines, as a start position

of an operation chan eriqd,.12:Q0, Ip t is, the earliest.start time _of l;le period Ta3 before the peak. In
acition. the op BTN IR TaBe s A S e KRS RS B R A e 1
period, 16:00, theemanetimtesni foraMeodthReauiest otk paabgee crosssydeadargel. d@dsse, as shown in

FIG. 13, in tge pE%ﬁ’fGEPﬁb’?OW%'Bé%rgﬁgﬁ%léh%{éﬂ OLHM BB R 3 10 drBRgIGRGNRICh the

consecutive target excess period '

{ 2 is shown by the demand time unifﬁ}r’r:e:ﬂ,_ 22) and a period of time
from 7:30 to 10: FREERHHLWATNGS PRIIBESE % DREReEFERIL lnsRiirederrd dehaRPtHiBuNnit (=15

to 20) are determinad iniaddanicd byéhsheraiaiipmplanegangs usitilinetsdba sperabenighast change
unit 195 determines whe%%r %ngno (ieégpgg’ %aé}g%ga;rl??@%ﬂgtﬁrﬂ{%;%% Goc% rigl{%gjﬁrggg% §Fak value

. all operst
202 having the sign"K=2Z"overlaps the’peri efore the peak base and peak value
201 having the siyadss bénigehidh the operation plan has already changed, or overlaps with the

consecutive darget excepg REH i fgn 20 HREC1 A QRS AR ElANIRRS3198dS I paNd# HQifRe16:00, and

the operation plan change unit 195 determines that the operation change period does not overlap with

any one of the pBRBYPOBeLISthdupbavaY e ConSEELtRMR YR TXEBESHERB S THOREY in step
5T32). Next, thetpperatandimiechange-anjt2by aupdecpedsdosiesnd 729, idldean winieg wistep 5T25,

when itis deterrrtlri]réegetrpoa(} I[%ezck())e o(reé: tié/%et% gtshown by theagheiime unit (n=15 to 20) are
determined in advance by the operation plan changel95.

15 The operation plan change unit 195 determinesiveinéhe operation change
period calculated based on the demand peak vaRib&dng the sign K=2 overlaps with
the period Ta2 before the peak based on the depwaidvalue 201 having the sign K=1
in which the operation plan has already changedyerlaps with the consecutive target
excess period Tbh2.

20 Here, the operation change period is from 12:006t00, and the operation plan
change unit 195 determines that the operation éhpegod does not overlap with any
one of the period Ta2 before the peak and the cotige target excess period Th2 (YES
in step ST32).

Next, the operation plan change unit 195 procéedtep ST28.

25 Meanwhile, in step ST25, when it is determined tha consecutive target
excess period Tb is not maintained for the limtiate B or more (NO in step ST25), the
time limit determination unit 194 outputs, to theecation plan change unit 195,
information indicating the demand time unit incldde the consecutive target excess
period Th.

30 Next, the operation plan change unit 195 changesir conditioning heat
source operation plan and the power facility opengplan of the outdoor air conditioner
32 corresponding to the period Ta before the padiee by “A” hours from the start
time of the earliest time period of the time pes@kceeding the demand target value C.



excess period Tb is not maintained for the limited time B or more (NO in step 5T25), the time limit
determination unit 194 outputs, to the operation plan change unit 195, information indicating the demand
time unit included in the consecutive target excess period Th. 30Next, the operation plan change unit 195
changes the air conditioning heat source operation plag and the power facility operation plan of the
outdoor air conditioner 32 corresponding to the period Ta before the peak earlier by "A" hours from the
start time of the EQFIRK&TRIR: Hbﬁ%@ &Tlﬁé iR perRigs Qi?ééeﬂﬂ'@tﬁqﬁso@ﬁ%gl%ﬁt%éirvalue C. 36 For
example, in stepcBAd@Botityganreadiaur @ apehaibaolntahisekpogasihspaiaton gikaningbeall source
operation plan and the power facility operation plan to the full power operation in.which the. logd output of
tho outdoor air BRI e Tt e G A P R R el e
operation plan chatigeperind 95 befang detheakir conditioning heat source operation plan and the power

facility operagion plan ofyjagopdeay S LORMIIGREAAEHHIRE GRIRRAUBIENATFEL greess period Tb

immediately after the period Ta before the peak, so that the operation of the outdoor air conditioner 32

stops. 10As desEABEUANRI SRS PHACIRGI AR RIROYAOAitRIBdRRIIY RReHRMAR 8bBfhed by reducing

the demand peakutabise. ycdeteicneineparstastissnpesciiod wrges o5 pairy altharmutiaelyaiftepnditioner 32
based on the prﬁﬁé‘:@%‘%@g@’a‘a L?%fe‘{ﬁéhﬁﬁgﬁf“%'lﬂa '8%‘§%03&( e operation planprepated by the
operation planning uni . Due 1o this; the’'demand exceeds the demand target value, thereby
preventing the dst@Rsd 15 maximum value from exceeding the contract demand C. Thus, a problem does

not occur sygh that an 3;539i&ié’élﬁlkfetbaé%\%*Qﬂé‘ﬁlé\qﬂ?ﬁﬁ%ﬂ%ﬂ%%ﬁﬁ@tﬁ%ﬁa@@aﬁé@ﬂetermi”ed to

correspond to the contract demand C in advance when the average maximum power used during the

demand time unRRIREEEHVHRAILSIYIEEHGMANT BesVaHes hY EBH ARSI ECHesY B Bbtained. 20In

addition, as des@ileghglad\Be duTRIOr BliaREiOhteRWaashaip ceNsB pewaR istPdpertorm room
ventilation, and there is ,no big.probl even when the outdo ir conditioner 32 sto a while after
R A Shé AR gl

performing suffidientventilat , W eer{%H%nd%l%na r(f%%ra VA %r?s'?)rr] 0% Bceet a

predetermined tiivesholthisatbe (wemaddrsrpetsitiridpinane iopratiberpharprhieplag DR geapardtion unit
109 accordjrg t%ﬁ%r’nﬁrHr\?ﬁﬁQ#W%M&Wmm%rﬁsmg%brﬁﬁmﬁ kipcarrying out the

following processing. That is, the plan DR preparation unit 109 prepares a plan DR such as stopping the

outdoor air condRfEHESSSINHSR REIFEHIT Ginee FerRvFReRazHasehyn a paid charge

determined to correspond to the contract demamda@ivance when the average
maximum power used during the demand time uniteds¢he contract demand C. As
a result, economical effects may be obtained.

20 In addition, as described above, a major purpbsiee outdoor air conditioner
32 is to perform room ventilation, and there isbigpproblem even when the outdoor air
conditioner 32 stops for a while after performindfisient ventilation. Thus, when the
demand peak value is predicted to exceed a predieted threshold value (demand
target value) in the operation plan, the plan D&ogration unit 109 according to the

25 present embodiment suppresses the demand peakbyataerying out the following
processing. That is, the plan DR preparation L0 prepares a plan DR such as
stopping the outdoor air conditioner 32 at the tpeeod of the demand peak value, by
carrying out a full power operation on the outdamrconditioner 32 before the time
period having the demand peak value.

30 In addition, as described above, in a case inlwtiie demand peak value
exceeds the demand target value C two times, wiepdwer peak of the second time
appears at a time point “A” hours after the stogpafthe outdoor air conditioner of the

first time, the outdoor air conditioner stops onerentime.  During this time, a full



carrying out a full power operation on the outdoor air conditioner 32 before the time period having the
demand peak value. 30In addition, as described above, in a case in which the demand peak value
exceeds the demand target value C two times, when the power peak of the second time appears at a time
point "A" hours after the stoppage of the outdoor air cgnditioner of the first time, the outdoor air
conditioner stops one more time. During this time, a full 37 power operation is carried out on the outdoor

air conditioner frBR1VStPRE"BHRT 'OAMDSHLHERS ' BRI B RS ATREM B TIEREY. B oheGuently,

when the air conglifioraitigehsatisovspecopaitesia plastans theqpeaty, fapditytiapanatendplaniage changed to
fully open or sto;lgl th%%oeration of the qutdoo& &\1ir conditi neg@Z the plan DRrpreé)ar'c}gcm”unit 5109

prepares the planel.%l 80" ea?eﬁéagﬂgr?gaeraaﬁenog H88ShEE ﬁ%%n |?1ntﬁree;§:era|18 T ange& this time.

In addition, the aRTDR @mp_ﬁn@ﬁ@ﬁraﬁﬁm@fgmbegtdo@tairrmamItbew@ndbaramamﬂwhwomtdoor air
conditioner &2, ajghihie Rassifie [LPBRUAMMhAURY LRGN PeRREENRROR S WitPhOBEpREs in a normal

state within "A" hours, and the demand 10peak value is reduced. Specifically, the plan DR preparation
unit 109 control<SCHANBRRAJIHSI e outdoor air conditioner 32 based on a measured result obtained by

measuring the power damanditithe@isienmiipriparaeeh seitrcedapiity sleyicesadangaheroperation
facility devices 4 ang ttpe con%entrue*ggn of. CO2 4 real-ggne .thﬁrelsa%lgqtlmallgl o(ioarﬁrg"tlﬁgt tshoel_tﬁgttput of the

. era 0 0 r aiy conditioper 32, ang gos contr .ou .
outdoor air condﬂﬁ)ner?&. T5t><‘f£xampe of air cond?tlonlngane source?amﬁydewce ereinafter, an

example of the air seginioniiog né@@qgmmmywqu@mwnb@ &Q”sbﬂbe_ﬁ anelideaiiand FIG. 14 is a
diagram shgyving the %I%@Q?é%fﬁ@d?‘"§B@8T§|ﬁy}Q%%Eﬁ%ﬁ(%“tﬁrﬁ?YWéo%trBEetll%ad'Of'power

control unit 8 controls power demand of a 20 ity of air conditioning heat source facility devices 3
included in air cHERBOIHG SRR éfrcmmgom@ hassd pIRSUrRd ke SHIGRPSHRRSHbY

measuring the power demand of the air conditiohiegt source facility devices 3 and
the operation facility devices 4 and the conceiutnadf CG; in real-time, thereby
optimally controlling the output of the outdoor aonditioner 32.
15 <Example of air conditioning heat source facitigvice>
Hereinafter, an example of the air conditioningtrsource facility devices 3
will be described in detail.
FIG. 14 is a diagram showing the example of thea@mditioning heat source
facility devices 3. The load-of-power control uitontrols power demand of a
20 plurality of air conditioning heat source facilidgvices 3 included in air conditioning
services of cooling the room by, for example, nigbiver.
In FIG. 14, a refrigerator 310, that is, the h&airce 31 among the plurality of
air conditioning heat source facility devices 2 thater tank 343 of the pump and fan 34,
the air conditioners 33-1 to 33-4, and a pump 3dyding primary pump 342-1 and
25 secondary pump 342-2) will be described as examplbsa service of a control target,
there are a plurality of control target devicesrapag the plurality of power devices.
The refrigerator 310 includes, for example, a caapor 36 and the primary pump 342-1.
The compressor is supplied with power of 50 kWrad ¢he primary pump 342-1 is
supplied with power of 5 kW. The secondary pum@-34upplies water stored in the
30 water tank 343 to the plurality of air condition8&1 to 33-4. The secondary pump
343-2 is supplied with power of 5 kW. A pluraliy cool water valves 37 (cool water
valves 37-1, 37-2, 37-3, 37-4,...) supplies, to eafdine air conditioners 33-1 to 33-4,

the cool water supplied from the secondary pump243Since each of the air



In FIG. 14, a refrigerator 310, that is, the heat source 31 among the plurality of air conditioning heat
source facility devices 3, the water tank 343 of the pump and fan 34, the air conditioners 33-1 to 33-4, and
a pump 343 (including primary pump 342-1 and 25secondary pump 342-2) will be described as examples.
In a service of a control target, there are a plurality of ggntrol target devices operating the plurality of
power devices. The refrigerator 310 includes, for examé)le a compressor 36 and the prlmary pump 342-1.

The compressorienSlpIRIG dict forardRedar dfathiane iftasBoamp -442-) I8 {RiRwith power of
5 kW. The secongap/ietmph3dana rsofpkes. Watefestmrednrtﬁ‘rr@ﬁ@s\paterttﬁsk 3431ia tmalrdurayty of air

conditioners 33- to 3%Id\'/va-1ligrel sec aogr&}% [}fsp_ﬁjna Efu; 'V%anﬁﬂ Eow r of 5 kfOr 0 pllurallty of cool
water valves 37 (Coolwater vanes 3 -1 9 upp 0 eac fhe"air conditioners 33-1

to 33-4, the coolavasir isupgsfierenzdm the secondary pump 343 2. Slnce each of the air 38 conditioners
33-1 to0 33-4gncludes a gRpfHSBHRk 18ces3 §b§$e%i t.r%etmfeyéc@me%ﬁ%mtmpewer of 2 kW.

Here, the air conditioners 33-1 to 33-4 send cold air by the cool water into a double floor, and then a

floor-blowing air cond|t|d'r'f?ﬁ%fWéftﬁqoﬂﬂr?@‘@ﬁpﬁﬂgtp%ﬁﬁﬁm@&? PRRUSIERY BR mééﬁ%l%by real-time DR

execution instrueli@a b 1ﬁ.§tmct|onrdane1r1@fw|n b dsunipdetietahe real-time DR processing by the
real-time DR execution llglgrti tio n|t PDWI” be escrlbed in det |I FIG,.15 | block diagram

showing an example of a'con gura (lnor? of the 0ad-0 Wm%\/%rr] SRt m@%c{gg?dmg Othe present

embodiment. 10/AgadiobwovieRIGTSH umea@@mmpg\ﬁ@th&)mﬁ@ﬁmm@mmwes a target value storage unit
81, a measygement unit &2, g Rredicen YalygeGalcistisB N ESr SriRRIIRE diffsraicmRiculation unit

84, an actual quantity difference calculation unit 85, a priority storage unit 86, a power control unit 87, and
an input/output '89S th8laRdBEIaIIB e AYH! &%t%@reéjt%& CARIHIR R BReMand (maximum 15

power demand) b@drwdhejmmumamawmunmm admamar’amﬁadf@mﬁcéu@walmommw demand
measured for each of rall r'ﬁ]ggetermmed m%e r% p]erlo t? 1" e andt g@e units), and the

determined targéjt l?/a? i3'3f8 i§ Y EROANG tar§ afte P SHOPEE & theasurement unit 82
measures an actual value mbttqu:&‘mahua@mamhdlmt@lm theg elerahndvwiendlemargt emasasurement target

period. Hergs, the, BiGaSAR (?ze Ui FRGASHERMGYEE HAeHh RN RaEEY 68 RIF o dRyAT aifdty gnd the

like) using power in a floor of rol target, and calculates an estimation value of average power
demand when tH@W@ﬁ%ﬁiﬁ%ﬂﬁé‘Wﬁﬁ@ﬁQé%@?@k&hﬁ’pﬁl&uféé‘txi%\%ﬁw'ﬁ?@ MeAPYRTEH BRIOES Ti, T2, T3,

T4, are respectivabhigastascaudivigieshpaind eteme idhercleianddaine: umhatieren@demiianithe demand

time unit is "X" mzlir}ué %/aq exam 0Ireego minutes), T2 is TI+X minutes, T3 is T2+X minutes, and T4 is
T3+X minutes. g '
The measurement unit 82 measures an actual vatbhe power demand during

20 the demand time unit of a measurement target peribtitre, the measurement unit 82
measures power used by a device (cooler, pumpafahthe like) using power in a floor
of the control target, and calculates an estimatadne of average power demand when
the demand time unit ends. For example, as showihG. 16, points in time of T1, T2,
T3, T4,--- are respectively used as a divided pditime of the demand time unit. Here,

25 when the demand time unit is “X” minutes (for exden®0 minutes), T2 is T1+X
minutes, T3 is T2+X minutes, and T4 is T3+X minutes

The measurement unit 82 calculates the estimatitre of the average power
demand by measuring the actual value of the poesrathd for each predetermined time
(for example, 3 minutes) within the demand timet.uni

30 In addition, the measurement unit 82 stores, eénpifiority storage unit 86 which
will be described later, operation data, that isaetual value of the measured power
usage.

The prediction value calculation unit 83 calcusageprediction value of the



The measurement unit 82 calculates the estimation value of the average power demand by measuring the
actual value of the power demand for each predetermined time (for example, 3 minutes) within the
demand time unit. 30In addition, the measurement unit 82 stores, in the priority storage unit 86 which will
be described later, operation data, that is, an actual vgue of the measured power usage. The prediction
value calculation unit 83 calculates a prediction value of the 39 power demand for a measurement target

period, before wRBH&! ARIBINARIGhISTAR ABERIHIFHIGERIEAAS ReREHLRGHRHRINEARIAPPETBHA that s,

the measuremenalaegstiaattihetesiabyateméanaeptyialiod pirero sesasive maeasurgenentresadal For
example, as sho\\;\én in FIG 17 th n(%)’(%ehdlctlon va lue calculatlon an!t 83 |£:alculates&the§) ﬁdlctlon value of

the 5 average power eman | (i &o48mand time Unit begw Tiand 12, 8t a poin oftite (TO+Y

minute) earlier tHaG.dl préteradicti tialo € forlexatial el it Zicatemhtite peg dighioimvalfugnsé tbe Ti when the
measuremegt dufjag| ﬁﬁ%?‘ﬂgrﬂﬁ?ﬁl aliRs e aBnTARN e Stk MEhPs 2 gggt?gg]p(f)palculatlng the

prediction value, a method of using a neural network model disclosed in JP-A-2006-78009 may be

adopted. For exzﬂmﬁléT(i’OYtﬁérbl*@di%%@ﬁr\f@%@é%@%@@wmd@fﬁ@mﬁ?e Pover déPﬁ'é‘Hé?based on an
outside temperagyre JAnigifna g RRERINE MR (RS Gandiiening ererdiRRdIMe, day of

week, season, and the like. A calculation processing of a prediction difference by the prediction value

calculation unit 89 IeféfiRed *6%@%%%@% ﬁ@tﬂ“t‘fﬁ*@@?&?c&g&?ﬂd@% t8 @%ﬂ?ﬁt@é%‘ﬁ@ach of the

consecutive denaneutianedtniésk Méodh@oéémmmmmmwbmem MHoarearitgecalculation
processing.of th redl n valye b ediction valu Iculatl n unit.13 is performe times in one
day The?I pre%ql% On dr %8?&16}:380% a‘f ﬁc?ﬁet(ﬁf OéJOI’E] res%(e?eprpecrﬁ%?[?on vé; e ThRL cﬁf‘a &d by the
prediction value ©apdegioreuhitnggityith wied srpsds/alo@istarsaneaiheontigening wpetatiagdimeit 11, and

calculates a diffejenee Dedwesnlap PRFIGHORMAlUR %9&&%&% YPLBudIEbI Gt ReHERON value

exceeds the target value. The difference calculated by the prediction difference calculation unit 84 is a DR

requirement am ﬁf‘%ﬂf@gtm@@ﬁ@%ﬁﬁm‘ﬁt%% iadEmRE PefRIPIREG HelsEn NGEHIBL KR power
control processirg4 MR ¢ SnanchirtRes)Ssf BERPESSING s ohke cukivad iiUamity diferenge wealsiglation unit 85

compares gn estimati lue f the avergge power %aman&i)ased on the tua e measured by
the measu?egmen rHJnlt? (\?wmatﬂg EEeratnre é’tne\j/ta uggs%pr |n the & arge VA age%unﬁrg(i1 Lfamd calculates
the difference bemeermyhbeesmdmon valur calcltatora et @ Réovhech 48 dimssimooe dajue exceeds the

target value. The differepge salguiasadimeibrcacRl sifisrense salcHtatione it Ges-ARIR equirement

amount indicating the amount of the power demand recluwed 30to be reduced by the DR processing. The

actual quantity dHeETERERI Y RRG P FHRBRAEMR FECH (R %%Wdféf%tﬁ%%‘é@ﬂf‘g%?ﬁ% I5dhfal quantity
difference for eaghgenegdatermisiagdion: ffor ax@oxeladad imdifis vatiadhendaimnanetibmeallidtand

20 the target value when the prediction value exc#gelsarget value. The difference
calculated by the prediction difference calculatimit 84 is a DR requirement amount
indicating the amount of the power demand requiodae reduced by the power control
processing (DR demand response processing).

The actual quantity difference calculation unitd®npares an estimation value

25 of the average power demand based on the actusd waasured by the measurement
unit 82 with the target value stored in the targdtie storage unit 81, and calculates the
difference between the estimation value and tlgetaralue when the estimation value
exceeds the target value. The difference calalilyethe actual difference calculation
unit 85 is a DR requirement amount indicating theant of the power demand required

30 to be reduced by the DR processing. The actualtgyalifference calculation unit 85
carries out the calculation processing of the aciuantity difference for each
predetermined time (for example, 3 minutes) withia demand time unit.

In the priority storage unit 86, a priority talidestored in advance in which



In the priority storage unit 86, a priority table is stored in advance in which 40 priorities are assigned to
supply reduction target devices, the priorities being determined in advance according to the DR
requirement amount calculated by the prediction difference calculation unit 84 or the actual quantity
difference calculation unit 85, and supply reduction target devices being load devices selected from load
devices to which 5reduced power is supplied. FIG. 17 is a diagram showing a data example of the

priority table stofSPIHIBTAHiBRNOBRS A8 U6 IREHOR BEEYSESN B8R HESRARR ASEEIMIRG an actual
value of the powmraiﬁﬁmtm@tﬂ?e@@wat@dma@q@mpem meaakiRatendystegstdyidienmeasurement unit

B e SR A P R DB 2 S BRuH R )- The
secondary pump Usés power o & plura |t9 ans instalied M the air
conditioners 30-suBEl2redugtieGugat (Emeo)emgtb)ad deVigdadttid drorahoexztapiecthtoshibichhe air
conditioner 0 h?édagéél‘ﬂé\/\‘ﬂé'“@%u*}?p'ﬁéﬁ described. 15The total power is a sum of power usage of the

supply reduction target device. A single DR effect is the amount of the power demand reduced by a

control in the corresponfiliiy bfibiRORGRTE SRS ERECEIRGROIEEY M6 HesaHERBwer demand

reduced by a coptietifyanvediestfitioaty m&mmm@mﬁre@mmgtpmﬂwwnkamaaoa Ihexiikst to fifth
priority rankings n?%cate aegr(«jeat dlffde nee betw ed”nl rget value with ? P ﬁ?dne% ien value of the actual

7 erare geegsur
value as the number |sD|ncrease (c)ia re AMOUNt 0 power emand pect to the

correspondlng sﬂmﬂyummﬁmumaﬁg’et dﬁ\lleaammeréhe@omméﬁwmphmﬁr}smﬁmgaéa-lo an itemin
which there {5 a ghange WV\F'?@OSWRW RS fqr@%&&ﬁ&%?ﬁﬁ%&s@é&%%&%@%\mp'erﬂe the first 25

priority ranking, the power demand of the compressor and the primary pump 342-1 is reduced from 100%
to 70%. Due to tH|§r%Wé Bb{RE? d8mard &f (55’@§Wj‘i§df€‘%)¢?‘i@§'ﬂwr%??@ﬂu@@d2m tEEIM priority
ranking, the power idgsrndnatihe compressor and the primary pump 342-1 is blocked to be reduced from

70% to 0%. Due to this, thggpﬂpwer demand 1 S%KVW)(?O%{r)cgn%BBoG%VMa é duun(%ted hus, while the cold

QI AN exam
remains 30 in a water tahk Vet thougR & capaC|ty of e COINPrassOr36 1s 1e uceab%he indoor

thermal environrherstiisdesceiffedted. In the third priority ranking, one half of a plurality of cold water

‘éi'r‘;; ('js ﬂ%e" Thus, REqdRAIHAGE 3G SPERNRAYBYMBr HMestrRBGeRAd@ fidhedower
A single DR effect is the amount of the power decheeduced by a control in the

corresponding priority. A DR cumulative effectaigumulative amount of the power
demand reduced by a control from a first priorépking to a corresponding priority
ranking.

20 The first to fifth priority rankings indicate aaat difference between the target
value with the prediction value of the actual vahisethe number is increased, and a
reduced amount of power demand with respect taohesponding supply reduction
target device is increased. Here, a symi¥l fs assigned to an item in which there is
a change in the supply power for each of the gyisankings. For example, in the first

25  priority ranking, the power demand of the compressal the primary pump 342-1 is
reduced from 100% to 70%. Due to this, the poveenahd of (55(kW)x30(%)=) 16. 5
kW is reduced. Inthe second priority ranking, plogver demand of the compressor and
the primary pump 342-1 is blocked to be reducenhff®% to 0%. Due to this, the
power demand of (55(kW)x70(%)=) 38. 5 kW is reduced@hus, while the cold remains

30 in a water tank 343 even though a capacity of tmepressor 36 is reduced, the indoor
thermal environment is not affected.

In the third priority ranking, one half of a pllitp of cold water valves is closed.

Thus, since load power of the secondary pump 3d8e®dmes a half, the power demand



of 2. 5 kW (=5 kW/2) is reduced. Since a slab is cooled by the floor-blowing air conditioning even though
the cold water valve is closed, degradation in the indoor environment is minimized when air is blown using
a fan. Here, in order to enable a plurality of air conditioners arranged in a zigzag form to be operated in
rotation, the 5opening and closing of the cold water vajyes is carried out. First, in the fourth priority
ranking, all cold water valves are closed. Since the load power of the secondary pump 343-2 becomes

zero by doing thi&, #he p¥iier ddiahd Brduses - kpiRGR autabraiedy ifh IRRITRIPYARRIAY, the power

demand of 20. OdoAtligowielycaeminenghl densastonater tiis/amaseterd dueacifes pordngdaderity rankings

reducing the power demanq 10are set in aHIvance.f r each of the Iog‘d devices, that is, a su&;ply target of
. enV{ onmgn hs m|n|m|z%dw en,air |s%lown L{SI A erﬁ |n[ord(?ﬁto.e8a e .
electric power, and thereby the power demand s reduced 10 tave no effect on the indoor environment of

services. For exasémfien condsingatseapaneedupplyisdagmal tewgitiatagrerdiyanfilencing other
load deviceg;as éﬁéﬁ%{ dRYIERGhY6: R PERFRERNYailERBWELHE ML INAR SRR BAervices in

which the compressor, the pump, or the air conditioner are 15cooperatively operated in the ¢ooling
apparatus is systBixiRa GYd NGty HYESHE fRfettati B IR2D BRME A RS CARIRRS P8P to the
room as much ag4mssielsomes 28aetyiatong ationtiedicaintgiarsiegus aninsetitye of thereal-time DR is

input from the byilding. energy management system 1 th %}{the input and output unit 88, the power
control unit 87 ci'#ﬁi]e gﬁhh%ﬁ@ﬁﬁtﬁrﬁ% W%rrgg&%ﬁ]r%gofngme o?lé%vd:h%er%‘évrr\]ﬁgr? gaﬂ?esﬁoon\iver control unit
87 reads the supply redirctivs taageeddviceostespdriditigepptityastenggiicing Be poaesaiezaod with the

priority corrggpogeing {htha\AR:EAK ESEMSH AR R4 dalfidaiashiy B R i i e ditResaskdralculation

unit 84 or by the actual quantity difference calculation unit 15, and outputs an alarm reducin? the power

demand during tRBIJERTERY TiR@AUMR RIS, theasiBthbRp SN EeRt@MNIFPEE K udes a
buzzer outputtingghecakarnrer axdispiay thieplausitydispsyinrg jule anatiocesdtibainy feiragtion about the

supply reduction. target device is displayed in the display while the buzzer outputs the alarm. A control
Sionalof recici SR OHE A B BBy GERana 1 o R R e G PRI LRI Hacton
target device coireaipendiitowngs@Roesgnighicdntencoomire3sie thismanibee, dikeenddionentodal demand

control proggssing .6 AR SRARIRIRYSBIRHTIBRSRE/EERRHRSIFEGh XIS BRlydhring the

demand time unit not to execute the DR processing during the remaining time, but to execute both the DR
processing of a PRURIRIPHSR I3PRE prEgRIBNHIJeSPREHIRIEa BB B UHR FeResAtP I

When information indicating a execution instruntiaf the real-time DR is input
from the building energy management system 1 thrahg input and output unit 88, the
power control unit 87 carries out the real-time p&cessing in the following manner.

20 The power control unit 87 reads the supply reductarget device stored in the
priority storage unit 86 in accordance with theopty corresponding to the DR
requirement amount calculated by the predictiofeddhce calculation unit 84 or by the
actual quantity difference calculation unit 15, andputs an alarm reducing the power
demand during the demand time unit. Here, for gptanthe load-of-power control unit

25 8 includes a buzzer outputting the alarm or a digfdlisplay unit) displaying
information, so that information about the sup@guction target device is displayed in
the display while the buzzer outputs the alarm.coAtrol signal of reducing or stopping
the power demand may be sent to the load deviteedupply reduction target device
corresponding to the DR requirement amount.

30 In this manner, like a conventional demand comrotessing, the power
control unit 87 determines to exceed the targatevahly during the demand time unit
not to execute the DR processing during the remgitime, but to execute both the DR
processing of a prediction mode by the predictialue calculated before the demand



time unit and the DR processing of an actual quantity mode by the estimation value calculated during the
demand time unit. That is, the demand time unit starts and at the same time the DR processing starts by
the DR processing of the prediction mode, and a correction is carried out by the DR processing of the
actual quantity mode when the 5prediction value and g actual value shift. Hereinafter, an operation
example of the load-of-power control unit 8 will be described with reference to a corresponding drawing.

FIG 18 is a flowdiBft $HbRAGENRSp eraaersEh it ¥F it abamthde PYRN5 6SHGHGMYAHE load power

apparatus 8. In sigpfdidd dinénpredictivnavial titnealaitlativhatidl @shealdulaie s theseieswt@atkfevalue of
the average power demand between T2 and T3(T2+X) minutes. at a point of. time (for.example, T2 -Y
mintes) carher TR RaL T S S A T3, I B R e LR S, petneen
T2 and T3 in FIGOIE  tearis.dardesinsTaste ®predictosintififdatce qauistiorodeivBandzels the demand

target value ©f the MRXERUWDROWSY fRM_nMAIRI6d dpithe target value storage unit 81. In step ST43, the

15 prediction difference calculation unit 84 determines whether the prediction value exceeds the target

value. When the predictidfr¢aRfters Yo RABHIER RRTPEEEH tad et e Bipthd WikBfction difference

calculation unit G édBéa SiRl BietSncth® ROYBRIeePBHANGNIY BVitiE S1B0E extowth diesrealitigerPR
processing. In stg eirsgft?, nwherlrln tt]g {ﬁgictiorll_ vr%léj & deterngirq%g#% g c%e% tge tg;ﬁftsvglue 20by the
prediction difference céﬁcu‘iéﬁorﬁ) uni f(r\?ﬁélm step ek ; DUinerance el ihRA e prediction value
and the target value is calsteat&d 45, the DRdietivireateacalvdalivingSicplSidw s hetpedTus) the
measuremegt Uy 82 GF%VQ%?%@EB&H@F ﬂﬁ%ﬁa@e%@éﬁﬁé‘%@(i ; diRHCSSRhPahpgint of time, and

stores the acquired data in the priority storage unit 86. In step e power control unit 87 reads, from

the priority table B8tdee@XanHuepriariYyBiviRse eaiiechaiasppiphofdme s examplda e accordance
with the priority ¢RErgsRRREREH AR RIR SLMPRIMELLABRHDLARHIAE, 2l) Sdhe. Po&T&GPREFgbunit 87

carries out the real-time DR processing with respect to the supply reduction target device determined in
step 5T46 betwdbf P eifieEntr sy Iaien ¥9ii84 Wi Aarand iaas bRbise?hifh example of the
real-time DR 30 progessinpovierrtasiand gusratitinmede gy thellraskoihn@yer aostepl smidH.the In step

5T6L, the Igad-otpquer coaLUnit 8 cayties, outihe |eaLlime DR piqgessing based pa he agyal value
after a demand ﬁar% fime. %u? OES fot execute the rear-tma process‘?ng uring a dedd time ("moO"
minutes) of a prébletergehealtiene \¥Ben the prediction value iguieined not to exceed the target value
by the prediction difference calculation unit 84Qh step ST43), the power control unit
87 does not execute the real-time DR processing.
In step S43, when the prediction value is deteedhito exceed the target value
20 by the prediction difference calculation unit 845§ in step ST43), a difference between
the prediction value and the target value is catedl as the DR requirement amount in
step ST44. In step ST45, the measurement unic@2ies actual operation data of
each of the load devices at that point of time, stodes the acquired data in the priority
storage unit 86. In step ST46, the power contndl 87 reads, from the priority table
25 stored in the priority storage unit 86, the supplguction target device in accordance
with the priority corresponding to the DR requirethamount. In step ST47, the power
control unit 87 carries out the real-time DR praieg with respect to the supply
reduction target device determined in step ST4&den T2 to T3(T2+X minutes).
FIG. 19 is a flowchart showing an operation exangdlthe real-time DR
30 processing of an actual quantity mode by the |Idageaer control unit 8.
In step ST61, the load-of-power control unit 8riear out the real-time DR
processing based on the actual value after a destaridime, but does not execute the

real-time DR processing during a dead time (“mOhutés) of a predetermined time



until acquiring the actual value of the power. The actual quantity difference calculation unit 85 calculates
the actual quantity difference at an interval of "m" minutes in step ST62, and carries out the real-time DR
processing of the actual quantity mode when a time obtained from its own timing function is T+Y(Y=Y+m)
minutes in step ST63. In 5step ST64, the measurement unit 82 calculates the estimation value of the
average power demand based on the actual value of the power demand of the load device. In step ST65,
the actual quantityHifefeHg dBfcaritd ahie 85 HePRWRE taRfsid Ayt difterearsidl pdai demand
stored in the targgfivedusaRigleage teibBilialmatenis taferamsindhe estivationvialie dsrisigsmined not to
exceed the targel yalue by (e actyal quantiydddiference calelation boil 8 (NG . siep STOO). the
power control uni foLs FOt execute the realtime DR proce sman step é%, Whén thé estimation
value is determirtigtetoléxitedd i tergenviiiadolytetcacisi Aty GX ity aiffietende ssat&BGON Unit 85 (YES in
step STG6). e Rewes pontRbuRUAL eaiRrplRs e ditelaRsaiRpierIe aefipalemyelysad the

target value 15 as the DR requirement amount in step 5T67. In step 5T68, the measurement unit 82

acquires the actG&MHE AR 85K bYaNE BHA%IBONEBE BRA BeYiER:, dRPSBres the
acquired data in T priagtictenagentm Seenesiep Rlhfatioic BHroddOtHbepgarenrendiahenit 87 reads,
from the priority table stored in the priority stor unjt 86, the supply reduction tar vice in
accordance withr{ﬁé('E)nr%?itrflo%er?g%&%@%q@ﬁ% f;etd/t??ruean%gﬁqné%ioiIUng ﬁ%@%tg%&ﬁﬁré power
control unit 87 cthdeshoation Wlpr'@cé@tﬁﬁginﬁ¢n@§p&xmﬂ€&@p@@¢d@u&®a@a?¢@w@eﬁwe .
determinedyy stapreLARPEINERA I YnPs5 KRR £FeipSsolierahRyruARERTdig RN embodiment,

it is possible to execute the real-time DR processing based on the prediction value of the average power
demand 25 calcG%REHB S FRAIFBMSRFoPKASRSEI Defore the actual value of the power demand during the
demand time unit is measgtep .SiEd, iwhsinaetbstiPRiDID0ERRING denedsdexease thie wegapasisen with
calculating the estimation value of the average power de W.carr [ the DR processing after
measuring the acB:f/u%ev%%%% H5E té vg/@rerennggr%? WT%%W%T?% mand ﬁ%ﬁvﬁrﬁ% & P&\é%érd art, a
reduction effect obtitko B0 Breatetatantie idticased. fetwésradaiieatine BRIp @t #3irigrget wduperformed

only after ajgredgiaimiped, ime-Eh P EUANS WS e aciiainaum OTiRG RRWREAGIMARS IS acquired

starting from a start point of time (Ti) of the demand time unit in the related art, however, according to the
present embodirReftiBRIRpH RIS IRNHalaratagcofEARYie S R Y ROR Bidid@rtlifhe (T1) of the
demand time unitores tieadditived aseoding ridieyosesagtempadspsttethe pietigtismealte: calculation

unit 83 carries out a calculation processi f the prediction value by the neural network mo(gl I, however,
iy oalats B e B STl TS PRl S MORE, o o

day to store the thcpmyl erkdidtiotarget device in accordandk thie priority corresponding to the
20 DR requirement amount. In step ST70, the powetrobuanit 87 carries out the DR
processing with respect to the supply reductiogetadevice determined in step ST69
between T+Y to T+X minutes.
As described above, according to an embodimeistpibssible to execute the
real-time DR processing based on the predictionevaf the average power demand
25 calculated by a neural network model before thaeaatalue of the power demand
during the demand time unit is measured. Thalinge the DR processing time is
increased in comparison with calculating the edimnavalue of the average power
demand and carrying out the DR processing aftesareay the actual value of the
power demand within the demand time unit in thatesl art, a reduction effect of the
30 power demand is increased. For example, the DBepring can be performed only
after a predetermined time (T1+mO) during whichdbtual value of the power demand
is acquired starting from a start point of time \©Lthe demand time unit in the related

art, however, according to the present embodinteatDR processing is accurately



value. In the present embodiment, the load-of-power control unit 8 includes the measurement unit 82,
however, the measurement unit 82 may be equipped with an external computer device of the
load-of-power control unit 8. Also, when an existing 10control system controlling the power demand is
provided in, for example, services of a control target of4he power demand, the power control unit 87 of
the load-of-power control unit 8 may send information about the supply reduction target device to the

existing control %@Fﬁ‘ﬁﬂé@ﬁiﬁ%ﬁﬁﬂﬁﬁe{ﬁ@ﬁd% deémaifienany! t18&8Rtrol system. <Second
embodiment> 15The prmaﬂﬁmaﬁr@mnﬁmgttbrm&ﬂré@éheeab@mmmﬁm«tmﬁlﬁrQW@tlon and a

configuration shov(\J/n AR tII:()l{'(i;]ur%I(P gnay rbneeus » ca Clﬁ%lgna %%fo% ram sk ?I\/é/hn\gaﬂje%xa[rr?é)le of a smart
grid system accor |ng e Secona iMeNt The Same Teferencd Rumerals are a)() led to a

configuration havieigal figtoion mmﬂ%rh@/vhaebmay WQﬂwamshowalw FIR4 hauis fleusahk detailed
description heregfwdllRe,amitirde %ﬂﬁ\gﬁhﬂ’ﬁﬁhlﬁﬁ Ghce%y WEQH@%@Ye@OPF@ﬂ&mﬁm system 17

further includes a communication unit 93 in comparison with the above-described building energy
management syé’?éH?-l. The communication unit 93 is connected to a central management apparatus 92

through a network. Powgf ﬂ@@@r@gme@w%m@iaﬁﬁ fihe laitconpiiosing hisiasIacieR ety device 3 and
the operation faC|I| dewce 4% 82 &e ﬁentral m%na ement agﬁ%at IS 2 includes an Wformatlon
5

acquisition unit Eﬁ a managemen orage Un t% ag%%nﬂagemen con?r%f B%etdg\% a communlcatlon

unit 924, an outm)mmmlmnmeepdmcsoﬁtbe lvaghof-comesaaninit, &andiike, Iwadm&lpewem”fﬁ)ntrol unit 8.
The informgHon aEaBItan UNIL AAANRKESIAR SRRl daite d RiGRERd P YR IRranE S RRvEOBMENt

information detection unit 91, and stores the input actual value in the management storage unit 922 in

association with GRS (RS %@5&8%&8@?@%@&%@%rﬂH@%’a%éﬁéFﬂ%r’ﬁ%ﬁfrBPWﬁ‘[ 923is a
computer managiogiibieu s #iakyocmf AgenaEoh 2ippaAaHESYPpD Fli o egtRiedaviannethd he

management controgunlt9 3 enqls to, the buildin energy manage system 17 thro the
communication JAIt 522 e acta e\%hﬁ%eé%cﬁﬁlre%g Iy?he | orma%o(rﬁ?zscllcrb |Ms1| i6R dfnl @ﬁje?%m the indoor
environment informatior<&etattibanapiddnen>addition, the management control unit 5923 outputs the

actual valuggstored in the nanage e RIAASHIR ARl TR ABERELHEd configuration, and a

configuration shown in FIG. 20 may be used. FI&Gi2a block diagram showing an
example of a smart grid system according to therséembodiment. The same
reference numerals are applied to a configuratauirty a function similar to that of the
configuration shown in FIG. 1, and thus the detadescription thereof will be omitted.

20 As shown in FIG. 20, the building energy managetrsgstem 17 further
includes a communication unit 93 in comparison \iligh above-described building
energy management system 1. The communicatior®8ng connected to a central
management apparatus 92 through a network. Paoadrdevices 94 include the air
conditioning heat source facility device 3 and dperation facility device 4.

25 The central management apparatus 92 included@miation acquisition unit
921, a management storage unit 922, a managememblconit 923, a communication
unit 924, an output unit 925, the power source wutpntrol unit 7, and the
load-of-power control unit 8.

The information acquisition unit 92 inputs an attwalue detected by an indoor

30 environment information detection unit 91, and esathe input actual value in the
management storage unit 922 in association witln@ when the actual value is
measured.

The management control unit 923 is a computer giagahe central



925. The output unit 925 is a display device or a printer, and displays or prints information input from
the management control unit 923. The indoor environment information detection unit 91 includes a
detection unit 10such as a temperature information detection unit 911 or a humidity information detection
unit 912, and outputs the detected actual value to the grentral management apparatus. Due to this
configuration, in services of a building having a solar power generation services and the like, the building
energy manageMENPSFEISHT RPRAEFES the PRI QIRSHIVEVER WHER G s XU I ¥ the load
device by combis#ngishe thg®naaige penyg hanthifeeneutcyasan-pmyveth dniemurecdizonouaistable power

supply to the ser%%cﬁs’:%he acth% fa\gqnmn evendvt\gh tkllneT thermal |Oﬁd is ch eg dn %%cor(a%lgge with a

location of each building, an appehggtﬁ)cr%'é%geyo e soerm?ctesl, or IRe HQ& ITiS possi Sie toreduce the peak

value of the purmrp@mﬁdnfnrmbﬂmdid@emiqmmﬁ aao_litibmtuﬁcthelimf@maghmmesentremnédment, a
program for §mplgsAcniipgQRFEANANS 95RO QERIFIAIHUTH MaydRaragerdst! QQ@tBQHéO&ESﬁJmﬁb'e

recording medium, and a computer system may read and execute the program recorded in the recording,
whereby a contrdFsf the operation management and a control of the power demand may be executed. In

addition, the computer systesutinauaeDbBIgWaTesHgtiasES S, @ipaitpbrishgevicgrimgthe like. In
addition, the comrﬂuter %stem a%l§o includes a WWW scyst{em lB%ing an environment (display

: IfoEmaton oyt from the mapagement cor rol : : oF
environment) providing a_home page. In addition, the computer readable recording medium includes
portable media such as Tlegilnidogiskyeagrestbhdptivatidiz detex0mm, TibirRIONSsandatestike uaitd a storage

device such @s hayghdisks1eMPOdIRA B EAIDR e SYSHE AR Wﬁhﬁ&ﬁlpfrﬁom%ﬁ&*i@é{?&i@fidab'e

recording medium may maintain the;rogram for a certain time, such as in an internal volatile memory

RAM of the comBOte? S8 BEMESA R ARIPHRA 2RI YAHWREGEHRgRanteemadArRRIaMDuUgh a
communication line sucipas & t@leaprmglaedsr, mnreivieds sichhatghavinigensdlar power

generation services and the like, the building gneranagement system 17 manages the
power supply even when power is supplied to thd bevice by combining the

15 generated power and the purchased power, therabying a stable power supply to the
services.

In addition, even when the thermal load is charigextcordance with a location
of each building, an application usage of the sewsyior the like, it is possible to reduce
the peak value of the purchased power in a buildimig

20 In addition, according to the present embedmeptpgram for implementing
operations of a processing unit may be recordedcdomputer readable recording
medium, and a computer system may read and exdégmupgogram recorded in the
recording, whereby a control of the operation managnt and a control of the power
demand may be executed. In addition, the compyttem includes hardware such as

25 OS, a peripheral device, or the like. In additittre computer system also includes a
WWW system having an environment (display environtnproviding a home page.

In addition, the computer readable recording madincludes portable media
such as flexible disks, magneto-optical discs, R@W;ROM, and the like, and a
storage device such as hard disks embodied inctim@uater system.

30 Furthermore, the computer readable recording nednay maintain the
program for a certain time, such as in an intevoédtile memory RAM of the computer
system being a server or a client when the progsanansmitted through a

communication line such as a telephone line otaar such as the Internet.



46 In addition, the program may be transmitted from the computer system storing the program in the
storage device to other computer systems through a transmission medium or by a transmission wave of
the transmission medium. Here, the transmission medium transmitting the program may be a medium
having a function of transmitting 5 information such agighe communication line of the telephone line or the
network of the Internet. In addition, the program may implement a part of the above-described function.
Also, the program may e 28t N8 ATeSFaMiRIH P EHRAEAHEL IR SR RSIHEIRBAIY BB mbining with

the program tha&mrpasbrd&cmd@ﬁbmgbm@nd@ssrm@lrfmmmmbemomﬁ&rmuomwmle
preferred embodlmgntrsn Ofrtlg]ear{ver?st'rﬁp hgﬁ/(;:-N Q@g% fd[ﬁsctrlbed and |(Justratqgl %e tr% ?\mesgmk))
understood that (Nese are & emp?ary OTISE IRVERTON and are Mot 10 be considered as i mtlng rAdditions,
omissions, substitations teansoitiegritsdifiogtamaenbiscametbunithaufuisparntiogtfaosmitiéngpirit or scope
of the preseg! inyggfiARiAPEAEABE A8 HIHERIARER AL o B ARBRIFrR ARG AN ISRy the

15foregoing description, and is only limited by the scope of the appended claims. 47 What is claimed is:

1. An operation m&@{ﬁﬁémé’hﬁgﬁﬁaﬂiﬁh@ Wﬁt’i@;ﬂ@yéﬁ‘@ﬁrﬁ@ﬁaﬂ@ﬁmﬁ aROYRA988EPsEdiction unit
configured to calcileieran wrs&cmqma@gam nh@mml m@hmmﬂwafu@ (icioivngl prygdieted amount of

heat required toa VSt teme%ebatg(gcran (l)n?n ?mggég{tH ? ae/OPJ eoc{ﬁqdlct on\}e de chq%\ge
generation output redlc lon processing n|t con g[ﬁr (0] ca cu e power generation output prediction

data indicating afgfecimmatedheovesrmibesipysieny. a generator within the day-of-prediction; and 10an
operation pjgnning unit WHﬁ@HF@%%H@HﬁEﬁJMﬂtE CRAHIRDIRA SF AhSOHHE ORGSRy Plan indicating

allocation for every hour of operation of each of the air conditioning heat source apparatuses generating

the amount of hé'étﬁ?’iﬁ‘@gtéﬁodﬁvtﬁé%u%ﬁalﬂﬂﬂﬁﬁﬁt?ﬁngQQﬁ %%@HIE@G’\?&I’@@ L predicted

power load indicatingd e pewensiderig¢ddoimitvrd devdiadasgesensisinetpitdisiednnagut of heat
indicated by 15the %1¥ condltlonln%thermal km‘dd?r d|ct<tad v{alue ased on the e} condltlonlng thermal
modifications can be made out departing fr Ifit Or SCope of the presen
invention.  Accordingly, the invention is not to bensidered as being limited by the

15 foregoing description, and is only limited by tle®mge of the appended claims.



load predicted value, and determines a purchased power corresponding to a power of the predicted
power load and the generated power using the power generation output prediction data to thereby
prepare a power facility operation plan indicating a schedule of a power output from the purchased power
source and the generator, so that the purchased 20 pgwer per predetermined time supplied from a
purchased power source of a commercial power system becomes a target value. 2. The operation
management aph4RakiS HRERHiI to claim 1, further comprising: a demand excess determination unit
configured to determine whether the 25 purchased power supplied from the purchased power source per

the predeterminid timﬁgxecr%%gs mg tgrg(rentevillge' gr%(f]u el Blr%ri}nchange unit configured to change the air
conditioning hea 'source%pera{i]on pqaﬂ and t éoBower aC|IriTt1y opegation plan to reduce the purchased
power per the predeternaimei tiomsligroidines el taadairediatowherntigeiearthasksdlptenasy & 30

determined to excarelIR-IGtHERal SR IRGiIARMPRL SHRfcSEpIeIRRAIAR ML AP AP iR age the

purchased power per the predetermined time when the purchased power is determined not to exceed the
target value. 488 2HHESLISEIRAGHUIRIR BFfetRlAPPRAIRIN 8B Giner fSIERAR 2, further comprising: a
real-time power demanch¢ien! garie eafigougsliipeanttrsprasdssitgidagidgoecpucctasarieower per the
predetermined time when a B[.edicted value of the c{) rchgse ower rgdicted t%é)e supplied from the

ner a e

purchased powe?%vg%rr i§ per e BPetléEgﬁ%thé'g "L EXcEd ﬂ%atargg V&I EHSEE Dhctual

measurement dmr@mamedﬂw theaayriigptiediptivohasdd power supplied to the load device from the
purchased power SourC%n'B@eﬁﬂﬁ%‘M%ﬁ’ﬁﬁﬁ&%ﬂ?@%‘ﬁglﬁéﬁ%spﬂ%ﬁf@m%mi%|EQ?¥@£F§BG&¥V hether the

purchased power per the predetermined time supplied from the purchased power source exceeds the
target value bas@BSSALRR PAEdRISRIRMAICRIPTH AR RIGRRSAdeR BbSASiQhERIEd 10Dy the plan
change unit, anc:tirliurohasedtpRweeispleieiniredyhexarapithmtargeiaalds dedAbyoperation

management method,. comprjsing: calculating an air conditjoning ther aé load predicted. value indicating a
epredicted amGun L E MRS IR o AT B B et Bt aine

day-of-predictiorihe power supplied to a load device to generat@rbeicted amount of heat indicated by
15 the air conditioning thermal load predicted valasdd on the air conditioning thermal
load predicted value, and determines a purchasedmmmrresponding to a power of the
predicted power load and the generated power tis@ggower generation output
prediction data to thereby prepare a power faadfigration plan indicating a schedule of
a power output from the purchased power sourcdtendenerator, so that the purchased
20 power per predetermined time supplied from a pwsetdagpower source of a commercial

power system becomes a target value.

2. The operation management apparatus accordicigito 1, further comprising:
a demand excess determination unit configureaterchine whether the
25 purchased power supplied from the purchased poswgcs per the predetermined time
exceeds the target value; and
a plan change unit configured to change the aiditioning heat source
operation plan and the power facility operatiompiareduce the purchased power per
the predetermined time exceeding the target valuenvithe purchased power is
30 determined to exceed the target value by the dereaceks determination unit, and to
increase the purchased power per the predeterrtimedvhen the purchased power is

determined not to exceed the target value.



calculating power generation output prediction data indicating a generated power obtained by a generator
within the day-of-prediction; preparing an air conditioning heat source operation plan indicating allocation
for 20every hour of operation of each of the air conditioning heat source apparatuses generating the
amount of heat indicated by the air conditioning thermgd load predicted value; and calculating a
predicted power load indicating the power supplied to a load device to generate the predicted amount of

heat indicated by the' Af eBRAtBRIMGIRERTENOARPAFBHIE REFOLHFIO IR e HBR]NECTIPESGtioning thermal
load predicted value, angl 2aldgierFonisgde parehasedaponiet eolitrapodaing 46 asrowet widheepredicted

power load and the generated power using t ower generation output prediction data to thereby
propare a power LI S e BT e B e R R0 e power
source and the gevesatedaaddo the puplettdmdep wehpradensonice deinizequpphter frineda

purchased r@weﬁrﬁelgﬁeeeaétﬁ@mb%%wwg@&ympm%atmaiM@HJS; fiaAaiRgicted

amount of heat required to adjust temperature to a pre-set temperature on a day-of-prediction, a unit that
calculates powefeRIEiRiE O IPUEHPHERIFSH Y HIS |RRFLERHGRABEJRIHERARRARAINST SBtHRTed S a

generator within ¢heedaepé piedititimdert asdnit thahpeaion asindetis oneaifipniopieei s ce operation
plan indicating 5allocation fr(])r every hour of cHoeration OfaeﬁCh f the air conditioning heat source
18

apparatuses gerPeOrVé'ﬁFIB%te 8 roeunltedrph"ré%f%| ndicated It')ey t ir cohr?dc’l%%rﬁllonvé’e[h%?rlﬁaﬁgégeﬁresd|c?ed value,
calculates a prediteged youebésad pnlibatirgdiategmores ippdiitivith e oschdeeitpaveyanelmedde predicted

amount of hgat iBQiﬁ?et%‘PaP%Hé%g’gj &\r/ﬂf‘%&@F&égfhﬂ%ﬂﬁéééoﬁ&@?&iﬁﬁgd@&&@é&ﬁe@a%&air

conditioning thermal load predic alue, and 10 determines a purchased power corresponding to a
power of the preﬁ‘?&'@d power load and the generated power using the power generation output prediction
data to thereby prepare a power facility operation plan indicating a schedule of a power output from the
purchased powey soyrce and .thergenerator,n%%teq%t e urchased power per predetermined time

supplied from a purc 0S8 rpact)'\?vr(]ar Qe A comme’raarPB(r)'\?\'/ré?:153ystem becomes a target value.
calculating an air conditioning thermal load poteld value indicating a
15 predicted amount of heat required to adjust a teatpee to a pre-set temperature on a
day-of-prediction;
calculating power generation output predictioradatlicating a generated
power obtained by a generator within the day-ofijfmtion;
preparing an air conditioning heat source opemgtian indicating allocation for
20 every hour of operation of each of the air conditig heat source apparatuses generating
the amount of heat indicated by the air conditigrtimermal load predicted value; and
calculating a predicted power load indicating plogver supplied to a load
device to generate the predicted amount of heatatetl by the air conditioning thermal
load predicted value based on the air conditiotiregmal load predicted value, and
25 determining a purchased power corresponding toreepof the predicted power load
and the generated power using the power generatiut prediction data to thereby
prepare a power facility operation plan indicatingchedule of a power output from the
purchased power source and the generator, schithaurchased power per
predetermined time supplied from a purchased peaerce of a commercial power

30 system becomes a target value.

5. An operation management program for causingnapater to function as:

a unit that calculates an air conditioning thertoall predicted value indicating



10

15

48

a predicted amount of heat required to adjust teatpee to a pre-set temperature on a
day-of-prediction, a unit that calculates powereayation output prediction data
indicating the generated power obtained by a gémewathin the day-of-prediction; and

a unit that prepares an air conditioning heat@®operation plan indicating
allocation for every hour of operation of eachha# fir conditioning heat source
apparatuses generating the amount of heat inditgtéite air conditioning thermal load
predicted value, calculates a predicted power inditating the power supplied to a load
device to generate the predicted amount of heatatetl by the air conditioning thermal
load predicted value based on the air conditiotiregmal load predicted value, and
determines a purchased power corresponding to ampafthe predicted power load and
the generated power using the power generatiorubptediction data to thereby prepare
a power facility operation plan indicating a scHedof a power output from the
purchased power source and the generator, schthaurchased power per
predetermined time supplied from a purchased pewerce of a commercial power
system becomes a target value.



