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referred to as demand time unit), that is, a prescribed unit time is measured, and the
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SUMMARY OF THE INVENTION
The invention is to solve the above problem, and an object of the invention is to
30  provide an.operation management apparatus, an operation management method, and an
operation management program, which may execute a demand control following the
fluctnation of a power load of a load device and power source device having a large

power load, such as an air conditioning heat source facility device, and the like.
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30  indicating allocation for every hour of operation of each of the air conditioning heat
source apparatuses generating the amount of heat indicated by the air conditioning
thermal load predicted value, calculates a predicted power load indicating the power

supplied to a load device to generate the predicted amount of heat indicated by the air



BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a block

di agram show ng an exanple of a configuration of a smart grid
15system according to a first enbodi nent of the present invention;
FIG 2 is a block diagram showi ng an exanple of a configuration of an
oper ati on nmanagenent apparatus according to a first enbodi nent of the
present invention; FIG 3 is a diagramshow ng an exanpl e of
an air conditioning thermal |oad predicted val ue according to a first
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managenent nmePPRINSaREHdig to a first enbodi ment of the present
invention; 6 FIG 10 is a bl ock diagram showi ng an exanpl e of

a confi gurati on of a plan M@&LIO&%#{I@DQK&?NQ ng to a first

enbodi nent of the present
FIG. 1 is a block diagram showing an example of a configuration of a smart grid

15 system 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 embodiment 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 invention;

20 FIG. 4 is a diagram showing an example of power generation output prediction
result data according to a first embodiment of the present invention;

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

FIG. 6 is a diagram used for describing an example of a predicted power load

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

FIG. 7 is a diagram used for describing an example of a predicted power load
required for processing an operation plan and a plan Demand Response (IDR) processing
according to a first embodiment of the present invention;

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

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

management method according to a first embodiment of the present invention;



HG 11 is a flowhart used for describing an exanple of a nethod of
preparing a plan DR according to a first enbodi nent of the present
invention; 5FIG 12 is a diagram showi ng an exanple of a predicted
power | oad according to a first enbodi nent of the present invention;
HG 13 is a di agram showi ng anot her exanple of a predicted power | oad
according to a first enbodi ment of the present invention; FIG 14 is a
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according to a first I ment resent invention; and FIG 20
is a block diagr anﬂ@hlémﬁ m@aga#m éwamgla@e@fnp& of ppeiyiesuthaltis, ROTEP tareshpar t

grid systgm %%ﬂégélcﬂcﬂlgnéa‘accﬁdl%e@g@x%t SRR PR heQhest R RVETIBSEN
invention. DETAILED DE ON OF THE | NVENTI ON 25<Fi r st enbodi nent >
FIG. 15 is a block diagram showing an example of a configuration of a load
power control apparatus according to a first embodiment of the present invention;
FIG. 16 is a diagram showing an example of a timing of a real-time DR
processing according to a first embodiment of the present invention;
15 FIG. 17 is a diagram showing an example of a priority table according to a first
embodiment of the present invention;
FIG. 18 is a flowchart showing an example of a real-time DR processing of a
prediction mode according to a first embodiment of the present invention;
FIG. 19 is a flowchart showing an example of a real-time DR processing of a
20 actual quantity mode according to a first embodiment of the present invention; and

FIG. 20 is a block diagram showing an example of a configuration of a smart

grid system according to a second embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
25 <First embodiment>
Hereinafter, an example of a smart grid system including a building energy
management system 1 according to an embodiment of the present invention will be
described in detail with reference to FIG. 1.
FIG. 1 is a block diagram showing an example of a configuration of a smart grid
30  system 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



Hereinafter, an exanple of a smart grid systemincluding a building
ener gy managenent system 1 according to an enbodi ment of the present
invention will be described in detail with reference to FIG 1.

FIG 1 is a block diagram showi ng an exanple of a configuration of a
smart grid 30system according to a first enbodi nent of the present

i nvention. Referring to FIG 1, the smart grid systemincl udes
the buil ding energy managenment system I, air conditioning heat source
facility devi C%\ﬁé 5 opera i on facility devices 4, power source

devi ces 6, a Power %%ﬁ?‘?fr@ YUt%ut control unit 7, and a 7

| oad- of - power contThelsmemgid §stem includes the‘léheomimntnggeat sbugry $4cing demicksudes
the air condi i faci Vi gperation
facility dewai:delgﬂj %ge rg%g#a‘ﬁ@)“%%es 482? Pur%éﬁ’% 19u¢t§er§.]o %nﬁuc u’? t(?%lnol?gf a
power consunroiFerrousumplie cihe acowdlttom@mhengsohleafambtywmeesﬁa@lehvntlyn
devices 3 4s cﬁﬁaafissa{wmhéaefm@ﬂaa Wil 4 uleo QRGN Bt LB hagh ! 1 LY

devi ces 4 due to a heat source of fhe air conditioning heat source
facility devicerdtioingdeny squrs fisgiedevicpnt anfshe Rawer onsEPlienis pasiliet uat ed

dependi ng on fub@aeabiRIng Oh R “ﬂémreﬂyas@mmﬁen@&nﬁmmﬁ oom The
air conditioning heat, source facilit Vi ces % i ncl udes a heat

source 31, an out d96Ar 514 OB RENE HS’H‘@% fagibity dgyices > incidh }lefﬁtgj"‘HFﬁ 3[1
punmp and fan oamporando:ahtmaeleaga a&lhﬁnd]xﬁ)g:lﬁﬂ(mlpuﬁmaﬁd £3b 34, hilea @ickage air

g.gjng!si !sonw; ? cg r%lFl'O.a%r C‘Flfefaelarcc 1t{0¥11nd%el gcteuhcg‘?'amhgv etwﬁrsg’: d&ﬁl’a}lhd%\éw&e that
handl i ng uni ttha”tadjusmstoahﬂaeldlel nempspae bi theropo tmeugh yheaitjharsitingwpitsd3

temperat ure Q% &a"i‘le% écﬁfvee onglﬁgll d t(nnfég[%eenﬁf[&%mpel fac a‘?ard)me% 3&’!9“ the

punp and fan I'T con source facility devices 3
provi des an et vefeotiweushthequinp el fhy 34 héhd dergndieeringeeatsourdsdacdiiy door

air 15condi tifpeds 3%?0\:%5 én'h%o@ﬁtrofﬁb%ﬂ%dn@@bwé foaB@vick & thGoutdasr aUNMP and
fan 34. The nd f 34 are spread around each room and

i ncl udes & pipedicugr 3t2WéfheF“éh@?]‘?%ﬂ‘tﬁ’t”ﬁ“&‘hﬁﬁwmﬁd@“l3dU| d or gas)
mai nt ai ni ng the amMmdpimPhndi®sd4 4 spead ByuddRechhedt, a80UEIeRs 3dipe 34 1RRND

342 that circu tes t he medj. ur a wat er. tank at star t ank)

45 that ot olpul RN AR L e PR e e b ek P 38 et et

source 31 i ncburckeH, a fuowp B d@npdieplaas heatdipunpd a aatgand: (hdankgragenrankhe

ke, and cargi s, Qulc R NGk DbRhASER 3m8ln JARLI N9 UP Lhe temperature
oot The pl pe 3 anad

of the medi um a cooling process of cooling
down t he #&nper at ufhe hedt squipe 3imindluden for example, aTigat ponp.daore gk or the like,

condi ti oner %ﬁd @a‘?ﬂ;é&%&tsa réathg%@és%f%ﬁmg pﬁﬂé‘?en%ltaﬁ%ocff iRinfeaRASHMd BN @
terrperatureo t e inside air yacqwrlngt he out door air.
the pipe 341 and a cooling process of cooling down the temperature of the medium.

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

25 The air handling unit 33 adjusts the temperature of the outside air taken in by the
outdoor air conditioner 32 in accordance with the inside temperature, using the
temperature of the medium subiected 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

30 in by the outdoor air conditioner 32 in accordance with the inside temperature, without
using the 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 Computer (PC} 41, a



25The air handling unit 33 adjusts the tenperature of the outside air
taken in by the outdoor air conditioner 32 in accordance with the

i nsi de tenperature, using the tenperature of the nedi um subjected to
the heating process or the cooling process by the heat source 31. The
package air conditioner 35 adjusts the tenperature of the outside air
taken 30in by the outdoor air conditioner 32 in accordance with the

i nsi de terrperature vm'thout usi ng the té®enperature of the nmedi um

subj ected to tenm% v1ce aCInﬁfff] toma%on &%l)l nc?cpﬁféoc?hse%é)% Ehhe heat

source 31. Thég I85> P Ces er sonal
Conput er ( PC)hgntbmngdevge K2, gind téﬂDAge‘dwfi?@E op@ratiarigtilanda@ick pien ipulledrmt | on

(OA) device 40‘?ff1ce-|;n?d1f ? eflclandt xlrnjn gktq? me% g[ﬁ’ﬁ{ Ifaf&ﬁltyél v Céasmdacw?fﬁ the
i Al

devi ce 43 are operation faci eV|ce ten installed 1n o
bui | di ngs, etmeselanmb@nr@enéxarrpl es of the operation facility deV| ces 4

according 40 the ppeg&ith, @b é?ﬁ@%s‘teémau&ggh;st Q:‘Heratt)m s8REdq grid

systemincludes a first generator a second 6generator 62, a
battery 63, 53O TNEEHE>Fodwpurdiaed eaveoucs 6f pthp BRYEST sQiEg dedces
devices 6 thagthau%h@q,gwaqme]da@dgvn@_ | oad devi ce. _ The first

generator 61 genergtes power ri vat e-power generation using.w nd

energy, solar ener@?%r%tE‘a‘f"flf‘i’éE)JIy $“§‘ér?‘tess‘?°ﬁ“(‘fg yd’éﬁ%tg'ﬁ?‘%ed gae@&l?wswlqv"\égnergy

of the first é:&gﬁ@tﬂﬁr&h@gy, dnditse lﬂcfef esih@eiyatadeRt tied ewagydif thedins, t he

power out ﬁ}lt %Eerg rel 19 Shed Ey wed Ie g(}n%llltlgr%l h& no%eggutlu?oﬂgé e%é)er%& gencttrical
ge‘“ﬁ chas & gas e%gl ne

The secon “rs™a gene
gener at or, aegasytsmptmomngenerator or the Ilke Si nce the second

generator 62 does ﬂf%tsec%@%e%mmg@msg AnShoPLOF L ggééngﬁ@g&%o@f fﬁﬁgt ed by

t he weat her conditions ower oUt put nmay be
battery 63 stiwiis gm@tog@n@fth §. oﬁmﬁfbt\h%?ec‘élﬁtgaﬁef?éfd 6%90% Ref upg the generated

generator 61 aRgichiREsesene @QM@E@P co%n@@dhmhaﬁ@dm@,owdju@m put

fromthe purchased povver source r chas ower source
54" out put & power - ( BUFREHRsCeF oV e PP SO BHLS LB H SRR B oneh
conpany by a thS€tond 2&Heriton @Tlhddipdfthasid pdver @Sfpefibm te plildEs@lifoslaasede power
fromthe power, conpany, si nce
The purchased power source 64 outputs power {(purchased power) that is
purchased from a power company by a user.
20 In addition, with respect to the purchased power from the power company, since
contract demand C [kW] corresponding to the user is determined, an additional charge
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
25  referred to as a demand target value C. Hereinafter, per the predetermined time frame
corresponds to the demand time unit, and a certain time may be arbitrarily determined to
be, for example, 30 minutes.
The building energy management system 1 manages an air conditioning heat
source operation plan and a power facility operation plan.
30 The air conditioning heat source operation plan is a plan indicating an allocation
for every hour obtained by allocating a thermal load required by the load device
corresponding to the air conditioning heat source during the demand time unit.  To

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



contract demand C [KW corresponding to the user is determ ned, an
addi ti onal charge such as a penalty is inposed on a paid charge
determ ned according to the contract demand C i n advance when a used
average power per a predetermned tine frame (demand tinme unit)
exceeds the contract denmand C. Here, the contract demand may be 25
referred to as a demand target value C. Hereinafter, per the
predeterm ned tine frane corresponds t® the demand tinme unit, and a
certain tine Jray be. arbitr ri d to be

ni nut es. TRECHIFIdongPee eP noﬁgmg‘bagf%'ﬁf Og%/ééiogﬁfa'ilnﬁrﬁ% a?fatan air
condi tioni ng dmbdrgesmmnmehatnpewramm@lrby;ﬂieaoadalﬂdcea:opmﬁmgatﬂw ait y
operation pl i

a plan indi cgctB ]i'ldrlléoql; Be %J(r:% %gfﬁte \g)ceupgﬁho eqHd&sbt a?ﬁﬁ%ﬁb?%g ﬁgla atl ng
a thernal Ioad10hléqi9reﬂeldthbshembstfrrwdﬂnéiev| ce corresponding to the air
condi tioniyng heat BRYbGE fgzﬂft)} glﬂrahgﬂaplglelg@ﬂgn ﬂlﬂlgﬁmggﬁﬁl}oczﬂ-gn %U%l')y

predi cted anmount of heat required to adjust tenperature to a pre-set
tenperature M9UGH 2 ROWAYOET-(FREATCPOBE 204 Prachatefl PRMHHTUPRIGAIYY 19dat
source oper atde@fesP| Aihd pRFEARIIRS optrdtiBRplat]h pRBREY o N prediftad 1o 1b8
consuned by the | d devi ce corresgeogdl .ng to the air cogd ti.oning
heat source pFRAFPLIUR e ROVESHEEIY 0% A% ORSTAUR V{”leeﬁ?ﬁa‘%}? heat
storage armuruftrﬁtpowﬁduﬂpﬁts tthe gtdearomal, s&bat @gﬁatbﬂﬂkbatt&'fhe apdpvethased
facility R]oeratl on &r)] |54 P{ an |enS(|) (rlc%tdl ng an 1§1I Ie%g,lae L.l on (1;%; every
hour of a podelTSoUFe” TGRS LI B8R PBEWET ‘RAT® Bur' Ch 828 h 00l

suppl i ed t o dhdility om:htlde;rlarcmélcatésmowtréomvmngftmowmsysurgcp®wat8|ﬁcmr ptan, a
predi cted po ce
fevi cos 6 | et ARl ek FonhL iR R b b B P R e
out puts (fir dee gwpdivatioe psivds sedohd generator 62, battery 63, and

purchased 10 pO\ABrAl@cPHerE@rd@él:}l ﬁdﬂ%f‘{ﬁ@éﬂrdoﬁhﬁ&?uﬁwm%ul&%&&ﬁmg%h&ﬁs 6.
For exarrpl e, the power facil % operati on pl an i ndi cates power for

oper at i ng!X hé ed%?Wé"rfa“é]cbtﬁPE"éat’GéP eudlby mpde laehe predetermined tine frame

(demand tine uni t)ToloEirerdSLIﬂ&ﬁ o;tum@upwranopmm dfchelaﬁ c@fd&i@lmag Redt dolirck he
respective t|

foarr i bt ons BEIPHEteRr'S o lonfedt biciine oo upE S Reseb it FRES B8 and
15t he power fbaiddihg dnyrgp petgtmansystenr asquites lptetbnd@mhtiimén advance, and  To

carry out an g&kgﬂﬁ‘?ﬁcoﬁ’@t‘?&% R P2k Fn%!hct cflgssf?;lg éndca%%ltéjﬁ)e@%%g thﬁgt

source facili evices e oper at evices 4, an
pover soutke Ct'sl%w‘i reeskictign pro¢gssinghiatedion gﬂe@mrrgynﬁqvmg@ mémthe giy sqnditiprting

acquires rel Qﬂe?ﬂal'l&ﬁQfem@&dn%ck@m?da\ﬂaﬂﬁﬁn offfagk @x&ﬁaﬁ.@,ﬁnﬂnerﬁmrload)
condi ti oni ng t her nal E({)I‘e i ction processi ng a power

generati on 20T Prrrea fobWJ‘fﬁP’éﬁfB%@’i"P@atHaé‘b‘ e Hﬁ'Sftt FF@’PéréEfEﬁ if ed
information. chibulhBE @k the ERE bdvkRBNGFuNEE DN b@@@smgr el s\bdron
processing, an anoynt of heat gal r conditionin o&a\d)
predetermined such that t e first generator 61 is power-g erate 1s calculat
25 The building energy management system 1 carri¢s 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
30  same time, prepares the power facility operation plan indicating the power load of each
power (first generator 61, second generator 62, battery 63, and purchased power source

64) of the power source devices 6 in which the purchased power from the purchased

power source 64 is a target value (for example, a minimum value} according to the



predicted to be required for adjusting the tenperature to the pre-set
tenperature is calculated. In the power generation output prediction
processi ng, the power predeterm ned such that the first generator 61
is power-generated is cal cul ated. 25The buil di ng energy managenent
system 1l carries out an operation plan preparation processing based
on results of the air conditioning thermal |oad prediction processing
and t he power generation output predictlPon processing. An operation
pl anni ng unit éH)e&%Hcg“&umm 99 szmQ these predicted results, the air
condi tioni ng eat source op tion pl an according to the predlcted
air conditioning thémnaﬂm$@adOf@nunumngHWSGQaﬂEEMWwﬁmlbm@pares t he
power facilit rati i power
(first generé%%%gﬁfg ggggﬂ'@ggﬁggg%%%t%%mhggd?gﬁﬁﬁoé?&g“g&Sﬁﬁg ased
power sour ce IG4Fr gsherities oppviercdisben rrecceegindil a ched Wit Ehagahenpriertas ed
power from t he,dduf GRARR™N RANBE oSPIHHE Blad eﬂ:a?atl@n b8t88 s of BlePRink iRl
exanpl e, a mnimum val ue) accordin redicted air

condi ti oni ng PREHEGENE he geyrce operation p “B%fktf‘?:l)od‘febf?é‘ggﬁoﬁ@fm&ﬂ“ Plap&asgsdipn di ng
energy_nanagamgmhmsystenll is two processings. that is, the air

AR R O R TR R T R e
acquiri ng VardaﬂES(Jut_Epk)bﬂng mexecnﬁ@rmlmndalpdacésheg d@eembnmemu&m
pr epar at I ?61 %Qﬁleaaéltlﬁrgto aQov%% SCI‘l?&% tWO 1'0 ISSrI Oaggec%ss nl ng heat source

operation pl an ower faci ‘on p an’based on the

resul t. jﬂmw5mﬂhdkﬁ@p@neﬂgVOﬁmﬂ@géﬁeﬂ@db&%ten11 according to
the present enbom’ﬁ%%%w&%“r&e% uéon@olra&@@@e%?gm& tf?efpo%%ultcé s plan
DR and a processing executl real -time in addition to the

above- descrlb@&”ﬁ%ﬁ”pﬁ@@éé@ﬁﬁﬁ% 2égwﬁé@e§§éﬁym“ﬂkmﬁwr$MW?ﬁ@ﬁWWUm°
descriptions flvokﬂi@ﬂ' 18 @fe %)W,riltlon PRiIAEECIctE R thAlo®Er source dev1ces:r@ﬁj tROMEer source
out put contro ni t desi gnates the power sourc |rst er at or

61, seco nbg ge“t%(%%‘i“ﬂ‘rg hga so %r}?"é‘ﬂ/d%’sces %gﬂ’dt e Bh éoé‘gﬂle f:vaPé"?edg’B E}Pc e 64)

su ppI yi ng pOV\@Eraﬁ@l }ildi\ﬁto opehabidamDH @6dcbsirgyand eo/mc&51—t4ne DR plok@sifEoveth
sour ce devi ces 15cond|t|on|n heat. s qml&aC|I|ty

. cai-nedo ttby eaol lding en manage 5 teml ower
devi ces 3, that“ to WO e M ER=Based ?he opera i on plan,
to the oper atqu@mtmﬂnp pmsounrg, ang p dming theef.r éabmﬁqaﬂmtlﬂlﬁow@me@m ng

whi ch are carg, \B‘g{jco%’&l uflY 7 {;Jﬁﬁo@%\lxe‘i"oﬁlg;la%ﬁnrtﬁleyﬁr&%&?egagﬁ%ﬁ‘tthé%é&ﬁm 1, and

control the po out rom source thereof
Speci ficalfly, geﬂ%orrﬁ%w@ﬂ t@@a‘Fe@eﬁ"dﬂ‘ﬂ?ﬂﬁﬁ ingtbroret sopise devicespn i @f%ﬁlobdb%r
out put from tRGef dufpat fr e e b@tRkeddbwerlsBGcSRGORver 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).

25 The load-of-power control unit 8 controls operations of the air conditioning heat
source 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 by the
building energy management system 1.

Hereinafter, an example of a configuration of the building energy management

30  system 1 will be described in detail with reference to FIG. 2. FIG 2 is a block diagram
showing an example of a configuration of an building energy management system 1
according to a first embodiment of the present invention.

As shown in FIG 2, the building energy management system 1 includes a first



20generator 62, and the battery 64 included in the power source
devices 6. In addition, the power output fromthe purchased power
source 64 is power insufficient in the power output fromthe first
generator 61, the second generator 62, and the battery 63 with
respect to demand of the | oad device (air conditioning heat source
facility devices 3 and operation facility devices 4). 25The

| oad- of - power control unit 8 controls operations of the air

condi tioning heat source facility devices 3 and the operatlon
facility devisSogge gnit Yl sanqirsangitipaing fhepmal foadprpfiction upify 02ng sgronghgsorage
processi ng, aiad 103)e povedlsedeiation ddpupprodi@ms ipfdgesyild @i 184,@n 6ﬁwerubepllamﬁg by

t he bU|Id|nge man nent . sys 1. . Herei nat Ie of a
configurati on’ g? 5?%80‘566?(%%Predwt’eorrlle?‘léségﬁﬁﬁ]gdgﬁ‘é‘ﬁetu"gdggistd%mman Wt be

d_escr i bed i n_ctdehmhdtiommihlusea‘ mmﬂmtaepanatlﬁh @Gi@L09 el réal-tighe IDR exedotioc k
di agram S@Wi{?&u&{& SXR R ag] ﬁlnﬁ‘?l‘% 59&& bl rél&séi’rg i@ R ner gy
Fding to a od2 e h

managenent system acco irst enb e present
i nventi on. A@r@'mmanaaerﬁn@@essmg@nbmm di ng energy nmanagenent system 1

includes a first 'ﬂhl: fipde QBQQ@unH']bf stgrgslwea%@r t@}eﬁasﬁfz\ﬁqlli 'pQ\W:rn(gtd 551@&@'
| oad prediction unit 102, a second storage unit 103, a power

gener ati on ouRPdLZ Freayied ds Al 3ppdcededtipitgihiettingd4a Lidn oper ati on

planning unit 105, TR vRew&torlbQadaRn 8dk 8dd ﬂﬂvhl&ﬂWeatﬂ&@orecﬁsttiﬂbrﬁﬂn&lt or age
unit 107, a depand excess determ nation unit .108,. a

prepar ati Bh dififatapgeathsr expegieda) dpredsisaRetinG Ba dy ‘H§?°P{S‘8‘E°F B’h‘h Bnit 110,
an out put unipredddimined tidatiamegn dge) e Ak enmplbestshm\geaum foretdsGinfoartidion,

pr ogr am nmana roces st orage unit
10175t or os woither <PBPEERRl A My suspioe a1, MR EATRREE
measur ed data 113, Thepdweed patermodata ltlémrlgéemmfwglatﬂfaltladuialﬂlgaﬁﬁhemméat her

forecast dat %o%&%ohs%m @bt }5\41'&&9 FAMGRS dLGKes 4%&%9&%% (?E L3 fr&lﬁl: of

10i ndi cati ng ‘weat her xpecte at a predeterm ned tInE o

accor danchk witkddag pireiselly. ipwrs donsimetiop phmimq fsmetfiored:00 (pgo: 8@(%?@[5@93 of

the weat her fQEGCARLh 4eBHIOWERY] iR easBAES I arisch SFRG A Wale M D0 Loy ,
preci pitation, sunshine duration, and the |ike are given.

The
power | oad paptst R firingzthich peeplq sigep- udéédq‘tf?f’d?oﬁﬁ‘t‘ioﬁsh‘“'ipﬂ?ﬂ L 3e1 Yk day8 &t t er n
of power consedwpdd 1ﬁ)ﬂorﬁﬁar1§dﬂ®v1tﬁ ﬁxeékalhyso NTHeg@ivkd 162 pal®vn @:£5114 is obtained by

correspondi n%attteomntlg the El ffgr%nce n t[l;repower consumption by a number of the operation facility
20 devices or a user.

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 te the number of people in the

25  room, the number of air conditioners, 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 going in a case of a daylong meeting, the room temperature
changes throughout the day, and thereby a power load with respect to the air conditioning
heat source facility devices 3 is increased. Meanwhile, when there are no meetings

30 scheduled throughout the day, there is no need to keep the room temperature at a
comfortable temperature.  Also, the room temperature may be higher than a comfortable

temperature in the summer, lower than a comfortable temperature in the winter, or the air

conditioner may be stopped.



15 the day. Specifically, power consunption of a tine franme from 9:00
to 20: 00 of a day during which people work is increased in conparison
with a tine frane from00:00 to 05:00 during which people sleep. In
addi ti on, power consunption of non work days is reduced in conparison
wi th weekdays. The power |oad pattern data 112 is obtai ned by
patterning the difference in the power consunption by a nunber of the
operation facility 20devi ces or a user 2 In addition, the power
| oad pattern data\,\%lZlnc eS|r11]forrrat|on cL\cal %acaclation
pattern of the powdPdBHONRLI%HIEFPERE U 3T Qe el A KE%t S our ce
facility devideeses3 m:ai:rtammdmm@h rg chloylatfonrtheeposvayib®l patidre ddtd hid ipexdireds of

a day. Speci f] ar
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thereby a povae{uaﬁmgsu%wy&@ﬁ)@@&eknc&@ftaér@eﬁhén Sandiub Q0 Adi heat source
facility devi Ce%‘iﬂ IS increased. anwhi | e, when there are no
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prediction unit 102 w111 be described in detail.

30 The air conditioning thermal load prediction processing unit 102 carries out
operations (I11) to (15) as described below.
(11) Processing of acquiring measured data

The air conditioning thermal load prediction unit 102 acquires, from the power



An exanple of the air conditioning thermal |oad prediction value is
shown in FIG 3. As shown in a graph of FIG 3, in the air
conditioning thermal |oad prediction 25value, a lateral axis
indicates tinme, and a vertical axis indicates an air conditioning
thermal |oad. As shown in FIG 3, the air conditioning thermal | oad
during the daytine is larger than the air conditioning thernmal |oad
during the night. Referring agatn to FIG 2, a processing of
the air conditioning thermal |oad prediction uni 102
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predi ction data base he measure weat or ecast
data, andlarlpddegdta by stargpean AtiiaH Nowrallsreall (AR dos\prasicaen pragam Hsing.
Artificial NewalmMehwork nthdN) | oad prediction programusing, for
exanpl e, a neural Sr;agéf\%\gxll’lylf(, the air conditioning thermal load prediction unit 102 reads, from

the first storage unit 101, the weather forecast data 111, the power load pattern data 112,

and the measured data 113, and calculates an amount of heat (air conditioning thermal

20  load) 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 may predict the load data
using technologies other than the neural network technology, without being Iimited to the
above-described technology.

(14) Processing of correcting prediction

30 The air conditioning thermal load prediction unit 102 corrects the load data
based on a difference between the actual load data on which an operation control is
carried out by the ANN load prediction processing and the prediction data, and reflects

the corrected data when preparing the next optimized operation plan.



Specifically, the air conditioning thermal |oad prediction unit 102
reads, fromthe first storage unit 101, the weather forecast data
111, the power |oad pattern data 112, and the neasured data 113, and
cal cul ates an anmount of heat (air conditioning thermal 20l oad)
predicted for regulating a tenperature to the pre-set tenperature,
based on the read data. By the air conditioning thernmal |oad
prediction unit 102, a produced air cofdlitioning thernal Ioad
prediction value ig witten in

Dt on i oeSnbtabiny e AR omiad Tsprath e PE e et Mg,
exi sting 25 tfﬁmhmabmg:yo(tlﬁlmbomxampWand &ebacﬂfb\a&faﬁ&&-um@&@e)mmecb@ta

used. TQeeéeter m 8{‘9&1& ﬁ%%f‘&e Bhn the. f%dt oi;afgglkuﬁ{ o?'lhuﬂllt 102

may predict t ndl ogl es e neur al
network tech n:@hcbganmg\metrmai Urad bl@dlptgmlvalm cc@dsnomdmm adilve wherdibs epeidbed

t echnol ogys (C%ZLL}OI e &:ﬁé&' “19;391‘} conBfibaf ﬂhE&%aﬂBﬁ%&ﬁ&Qﬁurﬁ%’z‘@al&ha‘ies the

conditioning thermal 1 oad prediction corrects the | oad data
based on a diderigiahsacphiuaensuretdatappg thalalr F@éﬂloalas el apd eediciign
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Consequent | y,stdrdpe pavdr deo n3, idderkmg fébekrmal 1bnad pr ediction unit 102
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o or Ul 108 R RSP e R b B kB bt B RS B
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thermal | oad Pr edi ﬁxrcha?éli %gog&%lggé)@plesppndi ng to a time when the

operation ScontTol 18 execute e air conditioning thermal |oad
predi ction unit 1C0btheswragepencadats 13 seeminfatmatinn ivdicitog the mismpp aorazed

data and the @jinGPMdbideRU3RPmt BakifBh stoRR aRb & dbiGhd b%ery gd ue to
t hereby produce a correction value corresponding to the deviation.

The secon st or aget§nieptherdgegstgpta d33is dus Okéfé?FérbéiP’P"Bh“ngﬂaﬁﬁfth’iﬁ?ﬂ“t ern

data 131, st Qﬁfag@u&omeatﬁlgmatﬂe%Br,edlateaifov\@@tewrmfned @aasta ddﬁmcéb&ance
10The power er at Eﬁrern data 131 stores tlhe mn m
out put val ueq’ﬂ &M CWT‘ 5@?‘& g Rping f cRB MRy §?)‘11ﬁ5‘5§’e first

gener at or 61,abseconsegapes attiorwea@er farachsfinfoahsise dvepbinémsaurce 64) .
humidity, precipitation, sunshine duration, and the like which are predicted in a
20  corresponding time frame are given.

The power generation output prediction processing unit 104 calculates generated
power supplied from a power source system by the power source devices 6 based on the
weather forecast data indicating the predicted weather, and outputs power generation
output prediction result data.

25 An example of the power generation output prediction result data is shown in
FIG. 4. As shown in a graph of FIG. 4, in the power generation output prediction result
data, a lateral axis is time, and a vertical axis is output power from the generator 61.
For example, the output power is obtained only during the daytime, and cannot be
obtained at night.

30 Referring again to FIG. 2, the processing of the power generation output
prediction processing unit 104 will be described in detail. The power generation output
prediction processing unit 104 carries out operations (21) to (22) as shown below.

(21) Processing of acquiring weather forecast data



The storage power data 132 store information indicating the mninmm
storage amount of the battery 63 or the maxi mum storage anount of the
battery 63. 15The weat her forecast data 133 is data obtai ned by

enabl i ng weat her forecast information indicating weather predicted
for a predetermned tinme of a day in accordance with a predeterm ned
time frane (or tine) having a certain tine interval as described
above. As exanples of t he weat her fored¢ast information weat her,
tenperature, hum reci pitation, sunshine dur |on and the |ike
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resul t data is sh %%E%n Ofﬂl;f%%@ oe\fvﬁ(gllgﬁﬁ% graph of FIG 4, in the
power gener ati on olfepavergerssition pusput prediction pepagsaing w0l J9¢ erodycesdiction
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processi ng ofcoéthi@erd @BdrelgRMEY &t bofictalopstipupiLdi @oh&ﬁheﬁtﬂy@the§&hdﬂg unit
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in the weat her forecast first storage unit 101. 5(22)
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prediction proyfAnReYPRyPuERSFdiction f3i and ipformaganelthq sseayd smgeynt ol o
112 or a weatabdfiorG e b@aeitﬂo@ p}amﬁnitaomkcm@ ai heruabg/pmgﬁm W @tYing out
prediction of out Conse rat| on

t
Ut put  prodi PEBK R REbErng SR 104 car il BT nue AR ot

generate 20 an optimized power facility opm ation plan as the operation plan.

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

25  unit 105. The operation planning unit 105 according to the present embodiment carries
out optimization so that a demand is minimized by, for example, a mathematical
programming method which will be described later, and carries out the following
processing. In addition, hereinafter, an example in which the heat source 31 includes a
plurality of heat sources 31 A and 31B will be described.

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

The operation planning unit 105 carries out allocation of an amount of heat
generated by the heat source 31 and the water tank 343 based on the air conditioning

thermal load prediction value prepared by the air conditioning thermal load prediction



the first generator 61 depending on the weat her based on the weat her
forecast data 111. <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
condi tioning heat source operation plan and a power facility
operation plan) of one day by a day pritér to at | east one day, based
on the air condi t her | oa iction val ue, the power
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in accordance wi.th, t. dl tioni t her a dicti
val ue. The SOﬁ%arh?i d|"‘c')1n th? Elérncrﬁmn Onmﬁ lﬂeniagoadrp redlnpon Va? dbtg i L O | on| ng
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operations of e air conditioning heat source faci evi c
produci ng t hdnedditan} ¢iaga a%fxmeféﬁnﬁ%to %thahﬁaa%@ﬁ%l%gen@r@w@at heat
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| oad predlctlon value). This is shown in a 10 of FIG 5A.
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tank 343.
2) With respect to calculation of a predicted power load corresponding to an air
30  conditioning thermal load prediction value
The operation planning unit 105 calculates power consumption required to
generate an amount of heat indicated by the heat source 31 for each of the calculated

demand time unit, based on the power load pattern data 112. The operation planning



15pl anning unit 105 prepares the air conditioning heat source
operation plan for each demand tinme unit so that a sum (that is, an
anount of heat generated or discharged by heat source 31 and the

wat er tank 343) of an anmount of generated heat generated by the air
conditioning thermal source apparatus 31 and an anount of di scharged
heat is equalized with the air conditioning thermal | oad prediction
val ue obtained in step ST100. 20In theygraph of FIG 5A during a
time frane fromO0:00 to 6: 00, the heat source 31A generates an anount
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supplied to the consuner househol d out of power demand, will be
descri bed. power to the predicted power load or more, and determmes the purchased power as the

power facility operation plan in which the purchased power is stored in the battery 63.

In addition, when the predicted power load is more than the demand target value C, the

operation planning unit 105 reduces the maximum of the purchased power down to the
30  demand target value C or less, and at the same time, prepares the power facility operation

plan so that the shortage of the power is covered by power from the first generator 61 and

the second generator 62 and power from the battery 63,

As shown in FIG. 5C, during a time frame from 0:00 to 6:00, the predicted



3) Wth respect to preparation of power facility operation plan The
operation planning unit 105 carries out allocation of power based on
the 20cal cul ated predicted power |oad of the air conditioning heat
source facility devices 3 and the operation facility devices 4, so
that the demand becones the target value (for exanple, a m ni num

val ue). The power facility operation plan is to indicate the

al l ocation of the power for each demandgtinme unit. For exanple, when
the predicted power load is |ower than a denmand target val ue, 25t hat

i s, contract RPREIAY idowerhanghrsdenppdiaresf|valnmfn gPtrip fhlsmsomr?é%a‘é@%“gt he
purchased powait 1091nt:1’eﬁedqﬁeeﬁmb@alp@ﬁaﬁ/a§ tol tRAfle dRtedPOHE, 1oaar¢dmel@1@.ﬂm nes

t he purchased power as t 0 eratio t he
Pt et mouRshPales g B e R o gy o TR hthastlhebe R elbaldl e

predi ct ed povieanivbidd durfng mnrne fril&frorh 680 eersenookhi pl‘bcgﬁéd pbaktﬂeaciéxcetebae
operation pl n nit regduc urchased
power dOWﬂp t gtﬂ (?]nr%g tal(?et va Ct aﬂléeet{)%h\}%. ue e&’)l%mnp annmsg unnqgfreflu(:f:atg sane
ti me, prepar esaxten pfdhepuldha@d bévtey dopep amldomaqdltagﬁt sdutQrand ¢ar@s sitor t age
of the power du%ca%ga/&r %gell}é’r A Inaﬁdr (R %o tﬂa{ L &%Pﬁwﬁqﬁ L afdhggnd the
second gener at or an power ron1t e battery 8 own in FIG
5C, during a demapd thiggiyalue £ drRoperaidyirewer fom the fist aspesyiprcd apd the gecprshwer
load is | overghdiat d2hgd senBadnd @ge53.V athk 8petatiohpiBnridd thid 165 prifdRs the

operatlon | anni n 9 unit” 105 j ncreases the purchased power ‘up to the
predi ct ed 'poviaer Bty gperaiisp alan bgse Wéf‘pf-&%@e pihe Iﬁi’é‘(ﬁk‘i‘mf“al?l‘“i ?Stﬂgﬁ output
operation pl a@edmmﬁbmnéafu’édgenew&@maﬁl&ﬁte@wm pdvﬂ:r g&mefaﬁxﬁltdlq;nypr&&tlon
Meanwhi | e, durlggt td@y om 6:00 t . J $ e%%ﬁ{ﬁﬁ
power | oad exC¥& %aBref“ﬁé e %‘)d"e{ %‘?“&%&“’“\P& ﬂe"rEﬁc lfi:%‘c’?eés‘ "8, 7t Re
oper ati on pl ammbingpguiripurchB&d posdusesd inie bawexy fAkdmiog a Ghefrpuy thasd.etlto
power down tog Le I nd carries out allocation
of power for e%nﬁdggggﬂ%ﬁ%ﬁh%“%ﬁ¥ ?&%mg%ﬁ%t t he power | oad nore than
t he demanél5 t ar get Smfifieall; thesopeiatray pahniyg umbie preparesthe provef fagitity

generator 61 apdidffanSenond nﬂ@l@lﬁﬁtﬁgl%og%nﬂ%namasegfon B:hé;aﬂ@tﬁ(}ner y 63.
The operatlon pl anning unit 105 prepares th power facil

ty
operation pIdﬁmﬁaﬁédmﬁﬁktﬁga§ﬁEF?§@@mHFmWW€hﬁ@%@?kﬂé$@ﬂﬁ?hed as the
out put predi ciey@fiof] the first generator 61 indicated by the power
generation output prediction result data predicted by the power
generation output prediction processing unit 104 by conbining the
pur chased power stored in the battery 63 during a tinme frane from
0:00 to 6:00 and the power fromthe second generator 62.
15Specifically, the operation planning unit 105 prepares the power
facility operation plan using the mathematical progranm ng net hod
based on an eval uation function, a variable, and a constraint
condition which will be described |ater. [Equation 1] 19



Evaluation !DnE UX Pp", ) -rr Function Variables : Pg f , Pb;,", ,
&h: , hs? QI Variables : 8 a. 8 /4,6 , 8 h: Constraint Conditions
ng maxnb nax Pe, + EPbX + Pp " =P1L ", (Ch: , Chs nnfis )

| a=1nm nh nmaxtills max 1 ga E Ghs:: = Q nt n¥EinEi a el X Pg
_mn"5pgf5g x Pg _nmaxng 5 bb X Pb _ mn n bpb,g 5 be Pb_MaXnb 5 h""th
X Gh _mn "I15/11""P Gh _ maxn Zbzb: - P b;Lb Zhs:7i= Zhs ;21Ps -
Phs'P Zb mtt za MaXith Zhs _ mn nngS Zhss S Zhs _maxnkc nt _nmax
PE= ax(IS gning i -5¢',,r1+15 b6 1 -5 V', 161+18 h7,1ri -8 h)

Evaluation |
Fonction - max ( Pp,, ) +PE

Variables : Pgl®, Peft, on't. Qhstl

0/1 Vatiables : § g™, 552, §hM

"

Constraint ng max nb_max _ ,
Conditions Pgr+ Y Pyl + Pp, = PlL, (ORT, OhsTF)

m=1 ezl

nh _max nhs  max
ol + Y. okl =01,
m=l

m=1

gif X Pg_min™® S PgfS5g0% X Pg_max™

n

67 X Pp_min™ S P55 X Ph_max™

n % oh_min™ = oh"r S50 X Oh _max™

nf =
gD e b b
me+l . Jb:, Pb,””
Zhss, == Zps s — ppgihs

7b_min™ = 7b™ = Zb _max"®

Zhs _min™ = Zhs™ £ 7Zhs  max™
— nt —

Y

-1

nf max
j— n,
PE=ar x5 {joer, -5
m=2

)

+ |a it -5 b
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The abbreviations shown in the formula is as follows.

nt{nt=1, 2,~} 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.

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

nb{nb=1, 2,--} denotes the number of the batteries 63.

10 nh{nh=1, 2,-} denotes the number of the heat sources 31.
nhs{nhs=1, 2, } denotes the number of the thermal storage tanks 343.

Pg denotes output power from the first generator 61 and the second generator 62.



m=2 The abbreviations shown in the formula is as foll ows.

nt[nt=1, 2,-) denotes information indicating a tine frane in a
schedul e for one day using sequence of the demand tine units. Note
that, when the demand tine unit is 5 30 mnutes, the maxi num val ue of
nt is represented as (nt_max)=24 [how]/demand tinme unit (0.5)

[ hour] =48. ng(ng=1, 2,-) denotes the nunber of the first
generators 61 and the second generatorg062. nb{nb=1, 2,-} denotes the
nunber of the batteries 63. 10nh{ nh=1, 2,-1 denotes the nunber of

t he heat sources 3@?*m°msmmmh%@?ﬁﬁ§%TFb§?Uf oFA Jredischares IfERIBEREGEs t he

t hermal storagestiddeme343. Pg denotes output power fromthe first
generator 61 and t&ﬁ second. elggrat Oé 62. 20 . . Pb _denot etf

out put power from %enﬁtﬁﬁnear‘r%o onig fegl FNrcq BEEHAPSIS Lo B APRYLRE ed as
a positive vdlcaeenerated by the Hght sdlesedties an air conditioni ng heat source
generating; heat, i.e. n f heat. genperated he.:heat source
I sans denotes o2Fisr i iR ofls ARRnPERTIR £ RpbiErER o

amount i f healiscirsdii@mgbawiteremkttie wat er tank 343. 4g denot es

astart or stop st8l ke it SEBELAL Oyl LGB HAGNEHARE wklif 1!

generator 61 and the second generator 62 start or s
4b denot es a spatter @ pndihg preendgererder 62 Hart petQPer y 63 i ndi cati ng whet her

the battery 1063 SAORS0EY a stdriddr kSp state of the batté¥) 68 HARLBE wheBirdkd bafd:
stoppage state of the air conditioning heat source iIndicating V\%et her

the heat fbur®e™81°stH¥ts or stops. Pp denotes purchased power out put
from t he purchasedatp@nets S & Soffhge file deitiRsndtidatng Het E@eke \all ca@ngof
the electri Ca\;!vheﬁlgmé helato s%gr'ce 31 starts or stops.
Pp denotes purchased power output from the purchased power source 64.
Pl denotes a predicted value of the electrical power load.
15 QI denotes a predicted value of the air conditioning thermal load.
Pg_min denotes a generator 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 output, i.e., the maximum value of the
output power from the first generator 61 and the second generator 62,
20 Pb_min denotes a battery minimum output, i.e., the minimum value of storage
power from the battery 63.
Pb_max denotes a battery maximum output, i.e., the maximum value of storage
power from the battery 63.
(Qh_min denotes an air conditioning heat source minimum amount of heat
25  indicating the minimum of the amount of heat generated by the heat source 31.
(Qh_max denotes an air conditioning heat source maximum amount of heat
indicating the maximum of the amount of heat generated by the heat source 31,
Zb denotes a battery remaining storage quantity indicating a remaining amount
of the storage power stored by the battery 63.
30 Zhs denotes a thermal storage tank remaining amount of heat indicating a
remaining amount of heat stored by the water tank 343.

Zb_min denotes a battery minimum storage amount indicating the minimum

value of storage power stored by the battery 63.



15Q1L denotes a predicted value of the air conditioning thermal | oad.
Pg_m n denotes a generator mnimum output, i.e., the mninmmval ue of
the output power fromthe first generator 61 and the second generator
62. Pg_max denotes a generator maxi mumoutput, i.e., the

maxi nrum val ue of the output power fromthe first generator 61 and the
second generator 62. 20Pb_m n denotes a battery m ni num out put, i.e.,
the m ni num val ue of storage power fromthe battery 63.

Pb_max denotes a battery maxi num output, i.e., the maxi mum val ue of
storage power fr ot pax éatﬁp@rlgﬂttmmamgmswra@éwawsmé}ﬁaﬂas fhe @@HELM oni ng
heat source Nk AR fEBRBbwaTsoRRal 1k BateRdéscat i ng t he m ni mum of the
anount of heat generated %t he heat source max dengit es an air

. 31. h |
condi tioni ng heat A8JP8ECTOHR P RSTHALHY BT AGFIHEEE SISHEF FAYhigoitayas the
maxi mum of t hehiaimuake of 2 haakl sgeie habhwdstiryd Hhke haattankoys.ce 31. Zb
denotes a battery renmi ni ng storage guantity.indicatin .remai ni ng
ot of The. o orSar it SuBrER SofEe A hb YR S RaRD: o
t her mal st or aigemdxamim vaweaif pihagna sroagetamofintseatl by hdivert tanig344. r emai ni ng

anount of heat staoged by the vwater tank 343. Zb mn denotes a
battery m ni num storage arount’ i ndicating the mninum val ue of
storage power st orednges alepaliygeaiiqignt.63. 21 Zb_max denotes a

battery maxi mum st@%@&%n%ﬂpmtatibmsrﬁﬁa%iuag1dshetefmésm¢_rpomlfmh9f the
storage power stored g}[ the ‘battery 63. Zhs _mn denotes a

thermal stbr #geadoamknsf eredaningthih figeenerinirbe baten.caf IPAGCH KETAPHRI mum
val ue of a thghikRed SRS AR PberdhBne chelipd.t NB NELEY! tht agetatidt 3.
5Zhs_max denofes, a heral, sLorage LAk, i, storage qount.,
indicating P g p gy saving, g CO,

reduction, and the Iike by performing the energy saving, the cost saving, the CO,

emission reduction, and the like as an optimum purpose when the demand is reduced.

15  In addition, when the maximum demand prediction value predicted by performing the
energy saving, the cost saving, and the like exceeds the demand target value, the
operation planning unit 105 determines the power facility operation plan of one day of
the generator, the battery, and the heat source in which the demand becomes the
minimum, by applying the optimum purpose to the mathematical programming method

20  as a minimizing of the demand.

«<Description with respect to configuration of carrying out plan DR>

The power load prediction unit 106 detects the maximum value (hereinafter,
referred to as demand peak value) of the average value of power demand for each
demand time unit by inputting operation plan data from the operation planning unit 105.

25  Specifically, the air conditioning heat source operation plan is prepared by the operation
planning unit 1035, and the power facility operation plan indicating allocation of power as
shown in FIG. 5C is prepared based on the predicted power load indicated in FIG. 5B.
Here, the power facility operation plan prepared by the operation planning unit 105 is
obtained by optimizing the demand as the minimum valve, and allocation of the

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 indicating, as the amount of electric

power, the demand of the purchased power source 64 in the power facility operation plan

prepared by the operation planning unit 105 will be described.



t he maxi num val ue of a thermal storage anount stored by the water
tank 343. PE denotes a penalty. a denotes a penalty coefficient. In
addition, the operation planning unit 105 determ nes the power
facility 10operation plan of one day in which the generator, the
battery, and the heat source are optim zed by the mathenati cal
programm ng nmethod. In this case: the operation planning unit 105
enabl es operations such as energy saving, cost saving, CO enmssion
reduction, and the | (Jge by perform ng the energy saving, .the cost
saving, the C2 enﬁnéi Brivhea R 45SRY Ped, e syl BEXIHT T thifth

pur pose when golver dieamdstist, ﬁnd't&rdldéilﬁadld pdddh vhiDesaslebed theaemMefget e MRXi NUm
demand predictio re erf n ner saV|ng

t he cost sawer’l%",]peoﬁLW?“pf htyo %aeneo gﬁ H}?{f wg[% hteg?‘nde Arle, the
operation pl anni ngnuie grapmﬁFIdieG drepbwesiehiind, ipoweh afleaallakis yenopetiad i on
DOt N U o il DR SRR A Dol PR, and Lhe heat source |1
whi ch the denman econes e mninmum y| ng the optimum pur pose
to the nmat hemati caln Fﬁﬁégfiaaarﬂrwﬁgatlnmhhwez@er@gdheprmrrwrmqqghmpetah@l
demand. <DesGjiinRbpli@Rat¥ntaha &a%sm&asanhgme?mgrgaﬁﬁhma Rlyie@Lf Hd Ng out

pl an DR> The power | oad prediction uni detects t'he maxi num val ue
(her ei naf t er ,oPFafRlBPPEBization g heie pBaddijien theylataf i aremayaiva§Empl ue

of power den&sgildmg oﬁ@@ﬂ}eséﬁmeghlﬁéque%erauda unﬁiayam mg a&&%@&d @& plan
dat a from he o eraﬁl on p Pi P“Bunlt 105. pefﬁg y, the air
condi ti onthg W& "'tte’? g 6%@ £18 HO%?rQW?HQS?ﬁwgd% Hatﬂ) the oper ati on
pl anni ng unit 105, Asshdwi heFIQGYRE pcfmudmawonﬁedaaiz dbwpthadeniandipeart i Ng

al location of ROYER (Fh08iOD ] .85 L3 PIERA'AF, RRSSAL 0N e

predi cted power di cat e acil i ty
operation pl ad: 39rtfe1ﬁaﬂﬂeadceb§s thdhemambipgttivelne 151 aImradmgonumdfnnamﬁeak galue P1

obt ai ned b oR£40 gl AIRRL, Afie b onl mum val e, and

al I ocation of the pur chas ower is not optim zed as being |ess
t han the #enand taThj@pwvdM@re@CHWé 10Gletefgts thefdemandealy wlup pzhe goweg

rate of the peWeld drMeREs 0diGRhd Akim@s vmh\zetr@mummmemﬁﬁ@ﬁamaﬁmpomr
the demand of the purchase power source 64 in power faci |It%
e

operation pl &1°ps Bparerdssmanddesipagt i nF Iﬁi%ﬁﬁ?ﬁ@“lﬁflﬂ’rei’ﬁ@'\mﬁ 10
descri bed.  2Rtects the peak vhide F:l &s.thelemiiiaiaxinivin GRRFANG: pdAk, YRS , t hat
is, the maxi g}'[’mﬁ‘é | ue of ower de nd_exi st Qeak

val ues exese e it iR HERAThp SIS S iR of WP RERE RS
facility Eiperfaltqn@mommewmlhedeegpdmhalﬁmakmmnﬁm onsmehioymeasuringhe
graph of HG £, .| uQFvaRQé/‘é%ﬁh %W&Ilﬂmaddﬁn LGhcR ok @k 85 %’ﬁme%&ﬁeh%%.”m es
time 5and a vertical axis denot power _Eemanof, 'S shown.

In FIG 6, data 1 ilndiiditan ﬁgp@mdwnércmmﬁdﬂ thedaty 2is generally ngrewed att he

operation pl afyemhé. MRt R.dNEe Q@Juat c%tﬂerﬁgw&%ﬁsaﬁpﬂdaeoyra&avasératdﬁnand
after carryln out the operation }g&élmzatlon aré shown. In

addi ti on, aiify devices élséh%’éﬁ%}%P%{eW\?] (RyEre: Yhetrat e eaunif theppawer
pr esent efdt)odbﬁ@aﬂ:bnlontﬁyeheq:@%xasbm@mepkaMh Bghd i dondiBsnirkaeakeliRg to the

apparatus 13 and the like is greatly changed in accordance with a change in weather
conditions. The demand peak value of the data 2 is reduced in comparison with that of
the data 1.
The power load prediction unit 106 detects the power demand of which a peak is
30 at 11:00 and 15:00 when indicating the power demand in the data 2 after carrying out the
operation plan optimization based on the operation plan data, and outputs the detected
power demand in the demand excess determination unit 108, In addition, when a

plurality of the power demand corresponding to the demand peak value exceeding the



10 present enbodi nent cal cul ates the power demand shown in the data
2. 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 val ue PI
from10:30 to 11: 30 and 14: 30 to 15: 30 exceeds the demand target
value C. In addition, a denmand peak value Pl at 11:00 is less than a
demand peak value P2 at 15:00. 15The power |oad prediction unit 106
detects the demand peak val ue of the pewer demand, and detects, as a
dermand maxi mum val ue, the maxi mnum denmand peak val ue anpong t he

det ect ed derré‘ﬁ@“b‘b@ﬁla%‘?‘i&@s"alu?ﬁdﬁﬁ@d te Pevire logdmetictiop aait HIogeAY ©RiPin

unit 106 det &ﬁetc&teh@@pmakemaa HehRRmasd dxbifs dtemminstionaxik 08T ¥akdd@ing | N
addition, as for the demand nmaxi num val ue, the maxi num val ue anong

actual val ueé)r%‘FOfttIf‘Fevab'B\%ﬁheH%’fFﬁﬁﬂ“a?@) for one nonth is deternined as
t he demand naxi rfUﬂTh‘é&Hutd@tofa(gémﬁﬂEﬂ@ﬁRE Ebtbeyuemaasmrl ng the actual val ues

f th d t th
addi (1 on. T he. powseh CIERGFER) EmApBlol HOrHRE B farept MEEMR sy

i ncreased at ewonghe, themmeract'ﬁlamsndl& because the ampunt of the power

consunption by t herh% &%ﬁ'e?&ssfc@%h#hgt%n grﬁtvl(]gﬁ%utéhﬂe%o&g%gg%g 0{:86 be

relatively flat (even), whereas the anount ower consunpti on
by the power demandaeakoiairie el epsietionspiantdaia frainthecromeli lpadmmdrvgomwtw@@m ce

apparatus 13 d@aaﬂmaéa%m&% peak ﬁfu@aﬁdxxn&hmﬁgk ah av@&egfﬂ@mnw th a
change in weather conditions. demand peak val ue of the data 2 is

reduced i cSApRPISHS ihe antaﬁlétlmwm&lP@Cﬁ&affathapowrh@ﬂbtm@?ratrqs&&ﬂ
predi ction unkéeedsQ: &eﬁﬁm@ett\fﬁee ROV the@hmRdehnydi ch a peak is 30 at

11: 00 and 15: 00 |cat| t he power denmand in t ta 2 after
car ryi ng out. the ORBFAL FihoB BT R RS S B e on
pl an dat a, andluaattpuﬁ@nahme(ceh@tiaahﬁduqmmnoaj@mndton rhetphe DRtgiepadii@xcess
determ nati on n ddi ti t he wer
demand correspgne()# acon?rol ngﬁm]af ecr?writﬁo mﬁetléelﬁ arﬁiulgrepea&acgned’\{t 1% OIPéEPa%%e

det ect ed Henwt DRar get val ue is detected, the power Ioad prediction

unit 106 may out p%eaﬁq@ﬁl@%&%‘iﬁ@m%‘é@{k ﬂﬁ%@de&%&%o@%@%@d RECess

determ nation unit descendi ng o of the value of the power
demand. The tdempnd t%rg%r’%lgféc Uik CF%@F*S%%)‘F%"@@@P“\F&FU@%@P‘& in the outghthe

set val ue datit 1151 the Spdritfod PRREAtOPrepartdibG BelopGatioh BlasteRBNRS 1bREGeherval Ue
G for with a determination result indicating that the demand peak value does not exceed the
20  demand target value C.

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

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

When at least one of the demand peak value is determined to exceed the demand
target value C, the demand excess determination unit 108 outputs, to the real-time DR
execution instruction unit 110, a real-time DR execution instruction signal for instructing

30 the real-time DR execution instruction unit 110 to execute a real-time DR.

Meanwhile, when the peak value of the average value of the demands

corresponding to all of the demand time units is determined not to exceed the demand

target value C, the demand excess determination unit 108 outputs, to the cutput unit 115,



exanpl e, the contract demand C The demand excess

determ nation unit 108 inputs the power demand of the demand peak

val ue and operation plan data fromthe power |oad prediction unit

106, and determ nes whether a peak val ue (nmaxi num val ue) of an
average of the demands 10corresponding to the demand tinme unit
indicated in the power facility operation plan exceeds the demand
target value, that is, the contract demand C. When at | east
one demand peak value is determ ned to exceed the demand target val ue
C, the demandhespsesen Rietdeimianaed bribesreratiqodamgine i L5 apdthe pheDBl an DR
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anong DR HowereditipyivesbBiee by YS?PCV‘Q thyesedsesd Pavsrited fareaeh demgnd tims ¢ he
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of the demand val ue i s, det ned to exc t d tar
of the detmnd peak value L5, deteri ned to cxceed Bt e
real -tine DR lﬁit&OQJﬁirblﬂfbs ke plah DR Hy@arrying dut aﬂbeatloaofteabwtermsmmeanecutl on
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demand target val ue demand excess determnation unit 108
outputs, to the ouE%ﬂ’Eam]Ph’fr §s shopgn in Fiy 64 the gpfa £ afftdr e#ypizant Baersr2peepar ed

by the oper atjiQpRhaRtnNge dtahd ARSuANS) ib Qﬁxcﬁ) @Bo@?d&ﬁﬁ@@ic@@slﬁ% t he
plan DR preparation unit 109 together wt rmnation result
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conditioning heat source facility devices 3 or the operation facility devices 4 only during
the demand time unit (for example, n=21, 22, 29, 30) in which the power demand
25  exceeds the demand target value C.

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

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

value C by the demand excess determination unit 108, the real-time DR execution



time unit in which the demand peak val ue exceeds the demand target
value Cin the power facility operation plan. For exanple, the plan
DR preparation unit 109 cal cul ates a DR power |oad 10 prediction
val ue obt ai ned by reducing the predicted power |oad for each denand
time unit in which the power demand exceeds the demand target val ue
C, by an amount in which the power demand exceeds the demand target
value C. The plan DR preparation unit 3€9 prepares the plan DR by
carrying out allocation of the power |load of the air conditioning
heat source fizsgidtion ynigE{centols heqowerpaurgpaitnat soaielupic ¥ bidthe devi ces 4

based on theléﬁﬁ%@b&b@r@&%@lﬂﬁiﬂﬁ%%n h@%&rﬂi‘bf?ﬁ]‘a&&dt@dﬁd%'p}hﬁ DR ddta other
addi tion, the denmand changed t he aration unit 109 is
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FIG 6, in tmemg@tt@agvaﬁg@r carryl ng out the oper atl on plan
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preparation dRi par es
start an ope roa@utonmtd)fs tamrest@am@c';@alamdicatimglintsﬁn@n@c IOBQpcawdcqnhel umt 8
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devices 3 or e og%ratlon faci | evices 4 only durin he demand
time unitlqf GPPPé%hfﬁﬁTeélr cppditipning zeat Sgrce frolity deviatidahd thﬁepﬁﬁ%l\ﬂléfﬂﬂ&éfrmnd

25exceeds thegegdgrand target value C. The plan DR preparation unit 109
changes the operation plan so that t he demand peak value is equal to

or less than the d&iaEe P EIGEtVIGAMGEOYer 48 SR SURPEYRS 0 be eql“ﬂ toor
addi tion, a n&j ﬂhﬁn mu 1H0NHe taegfet ‘iahﬁ GZHJIrErdE}Qhe Bi DR pflalﬁiirﬁtiloﬁ) Bt 10§2h¢rs:srao
performroomv ahlon here is Fgﬂyg m even \/\/nee
bt door a1 1 ORI P RICSubeT paesbriR: B Le e g Tl v
suf ficients ve}mdeinaltd tapet vallDeS ay shptvn orFIGI8t h respect to conf i guration of
Cor Y 0 e IS g 55 SR AFISAE ol vl e
excess det er rrradigted gpmand it detegBined th emr:@ahe deppd PReterlae Gt thomgal-tps DR
execution instruction unit 110 carries out the real-time DR processing. In addition,
further description of the real-time DR processing will be described in detail later.
20 The output unit 115 outputs the input operation plan preparation data
(information indicating air conditioning heat source operation plan and power facility
operation plan) to the power source output control unit 7 and the load-of-power control
unit 8.
The output unit 115 outputs a plan DR data and a real-time DR execution
25  instruction signal to the load power control unit 8.

The data management processing unit 116 carries out management of various
kinds of acquired data. The data management processing unit 116 carries out functions
of referring to or downloading the measured data, weather forecast data, prediction load
data, operation management data, and the like, a function of correcting pattern data, a

30 function of correcting schedule data, and a function of setting a parameter such as the
contract demand or the optimized evaluation axis.

The program management processing unit 117 carries out a schedule

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



instruction unit 110 controls the power source output control unit 7
and the | oad-of -power control unit 8 based on the operation plan data
and the plan DR data other than a tinme period in which the demand
peak value is determ ned not to exceed the demand target value C
5The real -tinme DR execution instruction unit 110 carries out the

real -tinme DR processing in the time period in which the demand peak
value is predicted to exceed the demandgtarget value C. The real -tine
DR execution instruction unit 110 outputs, to the output unit 115, an
i nstruction STfSHINELY@IeRNe g opmizpSQper3Een Ri4vds 1osHe: pbkesheddnt rol unit
8 to control Iﬂ@lﬁﬁneﬁ'@ﬁﬁ'@%u@@éﬁnﬁﬁlﬂ@ﬂﬁ'pﬂﬁmﬁpﬂﬂlegﬁﬁ-ﬁﬁléSﬂed’tﬁiﬁ{'&eﬂfngt he
anount of power 10supplied to the air conditioning heat source
facility devisehedulgd ﬁg T8 operation facility devices 4.

Referring to FI G Sienih4tiar, Whe repasties od@GBNLh dxSmplObf 28 opPpaRsgRA t 0 be
equal to or less than the denmand target val ue even the an DR
ropar ati oh JHTEETES mHE PSSR R § Fkmgt Pttt BaeEPR ooyl ofr : on
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processin In addition, further description of real -tine DR
processin wqcﬂu‘lﬁéthﬁé‘éﬁlﬂi%@ﬂa qnd “Hé’teé‘thr PfﬁfaétrdataZOfFﬁédlib‘tﬁ ipuater dhltthe115
out puts the igapuitgefRRIonbitpkt pRidRAoYERRINBtuhi® N040aduRed the v OiHER Rkt

i ndi cating aic% condi tioni ng heat source operation plan and power
facility oper P on plan) to the power source output control unit 7
and the | oad- of - ponex, ucm’ptSTQ] thtjﬁtiw\ter Eeneration output predlctﬁﬂilﬁloalsﬁil)ﬁguﬁntumt 115
g:'ltgﬁ;f S tg 'E)lhgn 1(()33a %I.]q{:l Bower g%ng%aElon cfutpuE ?rigaeglon processmg g %at%siin%? Hasﬁgtdénent
processi nt u moweﬂgbﬁer@twn pitpy pedictioramergsmg nbit ¥4 calavlite g wki mgatwh

acqui red_dat el IRIARHER i ARESSA0 o Bibrad Og%fmbr%ﬁ out
functions of referring to or downl oad ing the nmeasured data, weather
forecast dat alerqidisg P’é:?“f: BrAthep Raiscd & e POYE BICTABD CrEYERFERBIEE 43l B and

the like, a fs%%%?@\ﬂer@ﬁta@ﬂErﬁ(iﬁé\ﬂkgthﬁﬂ%lte@d’sfﬂaﬂai%@ ~a 30function of
correcting sche e data, and a function of setti n%%{a par amet er such

as the contract deN&hd B YReMOHE RSP Ehumaldeat SR oL PIocRE P B gr am
nmanagenento pr1®eeﬁﬁ¢sra:gt dnnirtcorldibning thein:s load predicti lp&dul;leg nﬁmagsameratr for

controlling a omy%n ioning thermaﬁ goaﬁ1 gregll Qtlonrlrjlrozcgscgmgg { f’otz'céﬂ lates an air cond%onmg
thermal load prediction value indicating an amount of heat (air conditioning thermal
load) predicted to be required to adjust a temperature to a pre-set temperature.  Since the
weather forecast data is used, the air conditioning thermal load prediction is carried out
25  several times for one day at the timing when the weather forecast is updated.

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

30  plan corresponding to the air conditioning thermal load prediction value.

In addition, the operation planning unit 1035 calculates the predicted power foad

required when generating the amount of heat indicated by the air conditicning thermal

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



26 processing for preparing the optim zed operation plan is to start.
The schedul e managenent carries out a control of the programat the
start tine based on processing schedule data for a day. Hereinafter,
with reference to FIG 9, an exanple of an operation plan 5nanagenent
met hod according to a first enbodi nent of the present invention wll
be described in detail. FIG 9 is a flowhart used for

descri bing the exanpl e of the operatiopy pl an managenent net hod
according to a first enbodinent of the present invention. As shown in
FIG 9, the aispurgseiptiqng¥irng t hermal | oad prediction unit 102

10acqui res the neagdbfdaidRb@nddnt16s Warl PRLIEAMRACRIE w8 Bar ten
addition, in step ST1l, the power generation output prediction
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forecast dat gnelgde mNeXi overlydays btRmemay bd BEnddh fhe pAN cosleidg. t hermal
| oad prediction processing unit 2010‘5 carries out an air conditioning
thermal |¥ad predil¥eitofisgroenssdpmejannipg gpit {05 caripous i opipiatian BHENg
thermal | oad pph&déQll @D aiPEMEGRSShNGaUBIrte OBy QaNi&H b aldSe draBéd facility
conditioning thermal | oad Eiredl ti.on val ue indicating an anoynt of

G .nd . moy
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adj ust a tenpierail ae plediconpai@e.Set tenperature. Since the weat her
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processi ng. EFHQ% %P %,ﬁ[o'lth ﬁglﬁ%_g%}rngﬁ ?%’%Rﬁlgﬁnl%sﬁﬂeg&&fg@% @J{%E@]éeg% gég at'(t) tehse t he
amount of hedemydsegesndsgrmpationsnihkdt source 31 and the anmount of heat

stored by the wat af st 28k, 34 dedhiRb RGN ASTRRAGN Li B8 BAlrhnine ARELIRE @RAT €S
the air conditioning heat source operation 30plan corresponding to

the air condi%CPEHiPRR ‘EHE MR rorAtPEERALRTTERICY 41t 06 1s larger than the

20 demand target value C, that is, the contract demand.
When the demand peak value is larger than the demand target value C (demand

peak value>demand target value C), the plan DR preparation unit 109 prepares the plan
DR in step ST6. Meanwhile, when the demand peak value is less than or equal to the
demand target value C (demand peak value<demand target value C), the plan DR

25  preparation unit 109 does not prepare the plan DR in step ST7. That is, the demand
excess determination unit 108 outputs, to the power source output control unit 7 and the
load-of-power control unit 8 through the output unit 115, the operation plan data (air
conditioning heat source operation plan and power facility operation plan) prepared by
the operation planning unit 105.

30 Next, the demand excess determination unit 108 compares the demand
prediction value with the demand target value C which is changed in the plan DR, based
on the plan DR prepared by the plan DR preparation unit 109. In step ST8, the demand

excess determination unit 108 determines whether the demand prediction value is larger



In addition, the operation planning unit 105 cal cul ates the predicted
power | oad required when generating the anmount of heat indicated by
the air conditioning thermal | oad prediction value of the heat source
31, based on the calculated air conditioning heat 27 source
operation plan. The operation planning unit 105 carries out

al l ocation of power so that the demand becones a target value (for
exanpl e, a mninum val ue) based on the2predi cted power | oad.
Specifically, the operation planning unit 105 cal cul ates an optim zed
Soper ation sciédif €mard ®Ee vAlkr facility operation plan. In

addition, the oper%¢raﬂe @hﬁﬁmplétgctm valueli e ah&@ithadcafin®Mes vafae cpower
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based on the operation plan data indicating the operation pla
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The” " Gertand peLlE SRR PABNA e Do s B e SERGROBI I ani 1
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when the de@a@ep&ﬁ&pm 440 1 pbfis ool PRRRh vaqyalmasomh&% (AABRE 4 ar et

val ue C (de eak val uedenand target val ue %
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In addition, when the demand exceeds the demand target value by the operation
plan processing carried out by the operation planning unit 105, the building energy
management system 1 prepares the plan DR by the plan DR preparation unit 109 to

25  thereby-calculate the demand prediction value,

Due to this, the demand peak value exceeds the demand target value, thereby
preventing the demand from exceeding the contract demand C.  Thus, a problem does
not occur such that an additional charge such as a penalty is imposed on a paid charge
determined to correspond to the contract demand C in advance when the average power

30 used during the demand time unit exceeds the contract demand C.  As a result,
economical effects may be obtained.

In addition, the following can be performed using the present embodiment.

For example, in an operation plan processing of the operation planning unit 105,



30Next, the demand excess determ nation unit 108 conpares the demand
prediction value with the demand target value C which is changed in
the plan DR, based on the plan DR prepared by the plan DR preparation
unit 109. In step ST8, the denmand excess determ nation unit 108

det ermi nes whet her the demand prediction value is larger 28 than the
demand target value C When the demand prediction value is

| arger than the denmand target val ue C ¢gemand prediction val ue>denmand
target value C), the real-tine DR execution instruction unit 110
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t he power faaﬁ?rﬂiﬁ‘raﬂﬁ'&?”é‘tlpgn pl an, the power source device such as
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heat source facility d ce,such a n air condjtioner d.the |ike
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demand excee%ﬁitﬁﬁealﬁ%’%@gut%ﬂﬁ% val ue by the operation plan
j out the of

processing carried ou operation planning unit 105, the
bui | di ng ener gy nefagerennitcyd sters infoppgisn prdisatingdhesprirpeTiRmpd, thitds,pl an
DR prepar ati Qi dépibdd 140& vhige. 25t her eby cal cul ate the demand prediction
val ue. Due to this, the demand peak val ue exceeds the demand
target val ue, therB6PHreldRt iRy 2 pedicetaoner Ipadgpdicaied by e ApFritiqr plan
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In addition, t & 101 T Ow npg can be perfor med usi ng the present
enbodi nent . For exEwgdémandperkapluodrtarainatin upit 398 qemperessthd inppt gémani peak
oper ati omgl agpi R tﬁErHel;narH)cérget value C. When the demand peak value is larger than the
demand target value C (demand peak value>demand target value C), the demand peak
value determination unit 193 outputs, to the time limit determination unit 194,
information indicating the demand peak value exceeds the demand target value C.
The time limit determination unit 194 determines whether a generation period of
30  the demand peak value exceeding the demand target value C includes the demand time
unit or whether a period of time (hereinafter, referred to as consecutive target excess

period Tb) exceeding the demand target value C is maintained for a limited time B (“B”

hours) or more based on the information input from the demand peak value



29 a cost optimzation is carried out based on an hourly rate system
enpl oyed by Japanese power conpani es by changi ng an energy unit cost
for each tine, a peak tinme adjustnent contract, or an hourly rate
system enpl oyed by U. S. power conpanies. In addition, using the
real -time DR processing, when a request for adjusting |load 5is nade
by the power conpany to the consumer due to variation in natural
energy assuned in a smart grid in the Boture, it is possible for the
consuner to imrediately respond to such a request. npl e of
pl an DR pr epak&tmigHiop Lt ESsi| ﬂgfuﬁvt%rﬂaﬁBmtmfecblaﬁwhlelhaerﬁ‘ﬂ%m ﬂ@f@ﬂot
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15  Tb, the operation plan change unit 195 changes the operation plan of the outdoor air
conditioner 32 in crder to stop an operation of the outdoor air conditioner 32. The
operation plan change unit 195 outputs, to the output unit 196, the changed operation
plan as the plan DR.

The output unit 196 cutputs the input plan DR to the demand excess

20  determination unit 108.

Hereinafter, with reference to FIG. 11, an example of preparing a plan DR
according to the present embodiment will be described in detail.

As shown in FIG. 11, in step $T21, the plan DR preparation unit 109 initializes
all time periods to be automatically operated.

25 Next, in step ST 22, the input unit 191 of the plan DR preparation unit 109
inputs the predicted power load from the operation planning unit 105 or the demand
excess determination unit 108, and outputs the input predicted power load to the demand
peak value extraction unit 192. Here, an example of inputting the predicted power load
P-100 or P-200 as shown in FIG. 12 to the input unit 191 will be described in detail.

30 Thereafter, the demand peak value extraction unit 192 extracts the demand peak
value from the predicted power load. For example, the demand peak value extraction
unit 192 extracts a demand peak value 101 from the predicted power load P-100. The

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



dermand target value C (denmand peak val ue>denmand target value C), the
demand peak value determination unit 193 outputs, to the tinme limt
determ nation unit 194, information indicating the demand peak val ue
exceeds the denmand target value C. The tine limt determ nation unit
194 determ nes whether a generation period of 30 the demand peak

val ue exceedi ng the demand target value C includes the demand tine
unit or whether a period of time (heregnafter, referred to as
consecutive tgﬁaet excess gerlod Tb) exceedi ng the demand target
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value extraction unit 192, the demand peak value determination unit 193 compares the
30  demand peak value 101 and the demand target value C.  Here, since the demand peak
value 101 exceeds the demand target value C, the demand peak value determination unit

193 outputs, to the time limit determination unit 194, information indicating the demand

peak value 101 exceeds the demand target value C.



31 (n=22) from11:00 to 11: 30 a.m In addition, the demand peak

val ue extraction unit 192 extracts the demand peak val ues 201 and 202
fromthe predicted power | oad P-200. The demand peak value 201 is a
predi cted power | oad corresponding to the denmand tine unit D (n=22)
from11:00 to 11:30 a.m In addition, the demand peak value 202 is a
5predi cted power |oad corresponding to the demand tine unit (n=31)
from15:30 to 16:00. In addition, an a\zérage anount of power of the
power | oad predict e demand peak ue P201 is |arger than an
aver age ampunt of {566\95‘?0"0 Fhen e 55 pP‘S%fdoag e?g’P&IPQ}WOd'FC Cﬁﬂ’g“{f’éﬁkand
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(that is, 30 minutesx2=1 hour). Next, the time limit determination unit 194 obtains the
average amount of the power of the power load prediction corresponding to the demand
time unit (n=20) immediately before the demand time unit (n=21} determined to be
25  included in the consecutive target excess period Tb, based on the predicted 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 Th, and
30  the consecutive target excess period Tb starts after the demand time unit (n=20).
In addition, when information indicating the demand peak value 101 exceeds the
demand target value C is input from the demand peak value determination unit 193, the

time limit determination unit 194 obtains an average amount of power of the power load



193 outputs, to the tine limt determnation unit 194, information

i ndi cating the demand peak val ue 101 exceeds the demand target val ue
C. 32 In addition, when the predicted power |oad P-200 is
input to the demand peak val ue extraction unit 192, the denand peak
val ue determ nation unit 193 conpares the demand peak val ue 201 and
t he demand target value C. Here, since the demand peak val ue 201
exceeds the demand target value C, the3demand peak val ue

determ nation unit 5193 outputs, to the tinme |limt determ nation unit
194, i nf or matirgisipherewendig 1o His derpapd Hene Jaibfe=3%a P e Homediniely a8y thene
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demand time unit (n=20) I mvedi ately before the demand tinme unit
(n=21) det er ri? Heaonsesutye et AREHPEHPd TR t he consecutive target excess
period Th, based OfskhSTR @6bstREn POYRandeQad 1 Bl RS NN il &ramtsr age
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(n=20). ; inEte?rﬁ'igitfothl en information indicating the denmand
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power | oad 33 prediction corresponding to the demand tine unit
(n=23, 24, . determipgiieppnit 'é’l“yh%ﬁﬂe’é‘ﬁortﬂi@ MR MRt 190 deterines: 3 N=gmipteger ot
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cor r espondi nghd abotehiesciderbarample, N=floor (3.5)=3 is obtained.
30 For example, in the predicted power load P-100, a case in which information
indicating the demand time unit (n=22, 23} included in the consecutive target excess
period Tb is output to the operation plan change unit 195 based on the demand peak

value 101 having the sign K=1 will be described in detail.



5time unit (n=23) is less than or equal to the demand target value C
the time limt determnation unit 194 determ nes that the demand tine
unit (n=23) is not included in the consecutive target excess period
Th, and the consecutive target excess period Tb term nates before the
demand time unit (n=23). Accordingly, the tine [imt determ nation
unit 194 determ nes that the 10consecutive target excess period Tb
starts fromthe demand tinme unit (n=22%4 and term nates at the denmand
time unit (n=23). That is, the tinme limt determnation unit 194
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target excess period Tb is _determ ned to be naintained f " B"
hours or more (YES'$%h l%it@pSTgi'é%")OPe‘f‘?%’ Pﬁ“r‘fganlg? Pﬁ”tlgaé?t%rfr?ﬂeﬁ‘éﬁ‘?ﬂ&fﬁthﬁnlt
194 out puts, siga K=hes @ﬁgreat I, ph@mhecstgangﬂ 1mnstﬁe<19fﬁs ih ﬁtfaprmttmeon

i ndi cating._ the dematl‘n E ané hnc ud o consecut | ve a‘ﬁ
excess per] odP{ipion Plan changy it a GhaBges gn alf?’?@ 18%’?%'16Pc§ﬂurfﬁ %?ﬁra e un|t
195 extracts ahiNa ptwearaciliryenpestioif plantoé thel @meerd air borditionsir 82 canregposdiggtdiang
order of the of, Q r :

prediction fr %¥n§%%g§§%%%%%keer g%@a%o\éﬁ{ms%g é{zﬁtetﬂlgégﬁel}e%?rggsg%e

predi cti on offrartemdegthnekindieds Nijmime fiaped. u fercexiumple. firestepdiTd & dhigt dpgratianar get
excess peri Oclalzzﬁb:harpgb it f9§ chddgds 'tlﬁ%lrggﬂdltMmEKQa@ ﬁﬂlc@gpéﬁﬁn ﬁlgarﬂsr{démé

demand C based on the information input fromthe tine

det er mi natq orPowpi facility aperatiqn plan @ a fylhpayenoreratian npdife ab‘@f‘\%@ﬁ Of@eand t13

(for exanpl e, uRid8: MQURiRAE 85 BORMMAIMEBRS) the PercbAtTRS mfcr}eme baakt he
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time unit (n the consecutive target excess period
Tb i s output %oBseeusse Bkercapseanvplme catranepeodifty 195 based on t he

demand peak val ue 4@dy BN NBmbdARin®i dits dsTrdspBhdidg thBe dBRE0HIRIM zdt Bxcess
detail. 34 In this case, the operation Ian change unit 195
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plan to the full power operation in which the load output of the outdoor air conditioner 32
is the maximum, with respect to a time period between nonconsecutive time periods in
step ST30.
Meanwhile, when K=1 is not satisfied (NO in step ST27), that is, when a
25  plurality of demand peak values exist, a case in which the consecutive target excess
period Tb includes the demand peak value of K>2 will be described in detail.
For example, in the predicted power load P-200, a case in which information
indicating a demand time unit (n=30, 31) included in the consecutive target excess period
Tb is output to the operation plan change unit 195 based on the demand peak value 202
30  of a sign K=2 will be described in detail.
In step ST32, 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



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

condi tioning heat source operation plan and a power facility
operation plan of the outdoor air conditioner 32 corresponding to a
period Tal before the peak earlier by "A" hours than a start tine of
the earliest tine franme anong the extracted "N' tine franmes. For
exanple, in step ST28, the operation pksn change unit 195 changes the
air conditioning heat source o eration plan and the 10power facility
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step 5T30), thesoRakatd.on plan change unit 195 20changes the air
condi tioni ng heat” source operation plan and the power facilit é‘ﬂf
put
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period Tb is output to the operation pla hange uni t* 195 based
t he demand pébaweiied Tré bAor tegrstk basegiog Hlevé%@awppak alee giiduring g SIE%K"

detail . in whitilth® bfPatiod Elan hds Qﬁea@?@faﬁ’éeh QR oRrIap vEMARABnddeltite
determ nes whether a tine frame froma tinme point "A" hours before

the start ti f&STPAt®arliest tine period of "N' time frames until
the | atesto end ti riergwWRopa@fin\shdnbe pefied isifld® 1RO koOkh:00f antl i opértition plan
condi tioni ng change unit 195 determines that the operation change pericd does not overlap with any
one of the period Ta2 before the peak and the consecutive target excess period Th2 (YES
in step ST32).
Next, the operation plan change unit 195 proceeds to step ST28.
25 Meanwhile, in step ST235, when it is determined that the consecutive target
excess period Tb is not maintained for the limited time B or more (NO in step §T25), 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 Tb.
30 Next, the operation plan change unit 195 changes the air conditioning heat
source operation plan 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 earliest time period of the time periods exceeding the demand target value C,



35 heat source operation plan and the power facility operation plan
havi ng been changed. For exanple, the operation plan change unit 195
determ nes "A" hours imedi ately before 15:00 to be a period Ta3
before the peak, that is, the start tine of the demand tinme unit
(n=30) of the earliest tine period of the consecutive target excess
5period Th. The operation plan change unit 195 determ nes, as a start
position of an operation change period36l12:00, that is, the earliest
start tinme of the period Ta3 before the peak. In addltlon t he
operation pl &Pt eREREen 6P T3Pothe ﬂl@faé‘P‘i‘ﬁ’lF‘l‘é@’a“géé‘“‘él%stcéﬁ“tgesdb%?"i| on of an

oper ati on chajgftig@izihed sout® op&atioh pRh ahdSthe pdWer fadili€Sher@tivdl plah iEhefunt he
consecuti ve target excess erl i

Th. 1 re, as shawn in FIG.13, .in
CheSordl ot ot e b b g Sy S e RetP e B IS BR BE: 30
during mhlch1bhﬂpaﬁﬂgﬁbubmme;kﬁdget excess period Th2 is shown by the

dermand t | ne uni t (IGex% 11 st 2‘&)1“2 9%08&})“?“}'}3 an cganﬁeunnew I&l?arpgq;ﬂ%oaﬁto 10: 30

during whith the peri’od Is's e demand
time unit (n:$5hmnmgﬂwmawawdﬁﬂammmhmandmeaﬂwaﬁgéWb?ﬁmhepbpefmtion

pl an change %&Joo&%%mdk%ﬁ&%z‘?rpﬁé Q&n'sé%{?tulé' 1 e%@g&o‘dgﬁmﬂa&ﬁatgﬂﬁé}m nes
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before the peglpsbased on the demand peak value 201 having the sign
K=1 in which the ggeratlon pl an has al ready changed, or overlaps wth
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change pe (r]I i OChbtasnell bpfmﬂc&g% dearkiGreOvalua g dbtlaﬁmﬁmgi airt/adp whatlegdrange
unit 195 determ ne t he operati d d es, overl ap
Wth any one B P thapteti v asRgeR R SeRL SR EE ne R e ve

t ar get excessiepend iodicalddDy (Nékf:rativn ptae preSF3y. thd\grtationt thmninp eriatdson pl an

change unit 185 PRACGEHRO; 2080 Takn RONEAMNNL By VbR STERY

when it is determ née consecut| ar ge erio
not mai nt & nedaxfraym vdhee flommdxeesding thaeor@agdemand €. ( lysi prehlem dSFRG) | t he

time limt d%@&@ﬁdﬂ% Abaliflbra) a&ée%wy; aliyqs m,@seeeﬁs fid QfrgR! an
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pl an change URidmd®PovelaR@aSink iR damindGPRAbL ERBI0 the B@AkCct demand C. As

a result, economical effects may be obtained.

20 In addition, as described above, a major purpose of the outdoor air conditioner
32 is to perform room ventilation, and there is no big problem even when the outdoor air
conditioner 32 stops for a while after performing sufficient ventilation. Thus, when the
demand peak value is predicted to exceed a predetermined threshold value (demand
target value) in the operation plan, the plan DR preparation unit 109 according to the

25  present embodiment suppresses the demand peak value by carrying out the following
processing. That is, the plan DR preparation unit 109 prepares a plan DR such as
stopping the outdoor air conditioner 32 at the time period of the demand peak value, by
carrying out a full power operation on the outdoor air conditioner 32 before the time
pericd having the demand peak value.

30 In 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 conditioner of the

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



source operation plan and the power facility operation plan of the
outdoor air conditioner 32 corresponding to the period Ta before the
peak earlier by "A" hours fromthe start tine of the earliest tine
period of the tine periods exceeding the demand target value C. 36
For exanple, in step ST33, the operation plan change unit 195 changes
the air conditioning heat source operation plan and the power
facility operation plan to the full pogser operation in which the | oad
out put of the outdoor air conditioner 32 is maximzed, in the period
Ta before t h@oBeAReratigRdsqarrie qutop dhs oateor air conditignes framiadbmepoizh ‘A HRHg e
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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
25  secondary pump 342-2) will be described as examples. In a service of a control target,
there are a plurality of control target devices operating the plurality of power devices.
The refrigerator 310 includes, for example, a compressor 36 and the primary pump 342-1.
The compressor is supplied with power of 50 kW of and the primary pump 342-1 is
supplied with power of 5 kW. The secondary pump 342-2 supplies water stored in the
30 water tank 343 to the plurality of air conditioners 33-1 to 33-4. The secondary pump
343-2 is supplied with power of 5 kW. A plurality of cool water valves 37 (cool water
valves 37-1, 37-2, 37-3, 37-4,...) supplies, to each of the air conditioners 33-1 to 33-4,

the cool water supplied from the secondary pump 343-2.  Since each of the air



30l n addition, as described above, in a case in which the demand peak
val ue exceeds the demand target value C two tines, when the power
peak of the second tine appears at a tinme point "A" hours after the
st oppage of the outdoor air conditioner of the first tinme, the
outdoor air conditioner stops one nore tine. During this tinme, a ful
37 power operation is carried out on the outdoor air conditioner from
atinme point "A" hours before the outde®r air conditioner 32 stops.

Consequently, when the air conditioning hea rc peration plan
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faci lity devi@@gnaime yputsagddpe qelgrringliaregyalinis sigtifp HIRUST3HPA79 ¢ he
air conditionggs vdde Qistsred3- 4, and a punp 343 (including primary punp
342-1 and The measurement unit 82 measures an actual value of the power demand during
20  the demand time unit of a measurement target period. Here, the measurement unit 82
measures power used by a device (cooler, pump, fan, and the like) using power in a floor
of the control target, and calculates an estimation value of average power demand when
the demand time unit ends. For example, as shown in FIG 16, points in time of T1, T2,
T3, T4, are respectively used as a divided point of time of the demand time unit. Here,
25  when the demand time unit is “X” minutes (for example 30 minutes), T2 is T1+X
minutes, T3 is T2+X minutes, and T4 is T3+X minutes.
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.
30 In addition, the measurement unit 82 stores, in the priority storage unit 86 which
will be described later, operation data, that is, an actual value of the measured power
usage.

The prediction value calculation unit 83 calculates a prediction value of the



25secondary punp 342-2) will be described as exanples. In a service
of a control target, there are a plurality of control target devices
operating the plurality of power devices. The refrigerator 310

i ncl udes, for exanple, a conpressor 36 and the primary punp 342-1.
The conpressor is supplied with power of 50 kWof and the prinmary
punp 342-1 is supplied with power of 5 kW The secondary punp 342-2
supplies water stored in the 30 water3%2ank 343 to the pIuraIity of
air conditioners 33-1 to 33-4. The secondar 343-2 is supplied
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e 25 SR SRR T L) i es (100 eram) ¢ 50
m nut es. The actual quantity difference calculation unit 85 compares an estimation value
25  of the average power demand based on the actual value measured by the measurement
unit 82 with the target value stored in the target value storage unit 81, and calculates the
difference between the estimation value and the target value when the estimation value
exceeds the target value. The difference calculated by the actual difference calculation
unit 85 is a DR requirement amount indicating the amount of the power demand required
30  to be reduced by the DR processing. The actual quantity difference calculation unit 85
carries out the calculation processing of the actual quantity difference for each
predetermined time (for example, 3 minutes) within the demand time unit.

In the priority storage unit 86, a priority table is stored in advance in which



The neasurenent unit 82 cal cul ates the estinmation value of the
average power demand by neasuring the actual value of the power
demand for each predetermned tine (for exanple, 3 mnutes) within
the demand tinme unit. 30In addition, the neasurenent unit 82 stores,
in the priority storage unit 86 which will be described |ater,
operation data, that is, an actual value of the neasured power usage.
The prediction val ue cal cuI ation unit 838 calculates a prediction
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whi ch 30  in a water tank 343 even though a capacity of the compressor 36 is reduced, the indoor
thermal environment is not affected.
In the third priority ranking, one half of a plurality of cold water valves is closed.

Thus, since load power of the secondary pump 343-2 becomes a half, the power demand



40 priorities are assigned to supply reduction target devices, the
priorities being determned in advance according to the DR

requi rement anount cal cul ated by the prediction difference
calculation unit 84 or the actual quantity difference cal cul ation
unit 85, and supply reduction target devices being | oad devices
selected from | oad devices to which 5reduced power is supplied.
FIG 17 is a diagramshow ng a data exanple of the priority table
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priority rankj ?g&ndf%noes)é@f@iﬁwhlcﬂ thteQSm thds & th@ﬁunﬁ;f br%é :L%oﬁgﬂ%'ef‘:ﬂe the

power demand o conpressor an rinar -1 1s reduced
from 100%% o cPerpsatipleonegted i e cqohieg ﬁBBﬁN’éPS léiaﬁrawawelﬂyre%eq(ws@?m% =)

16. 5 kWis regtaash of'aQo&]ﬂ@c@%ﬁ@@d&nlﬂ'ﬁés@&l&Yherréd}khsﬂﬂjchﬁi}%s@c%’\er denand
of the conpressor and the primar 342-1 is block to_be reduced

from 70%to 0% DuB"tgniprpagon ?ﬁ&a“ﬂ%wcﬂ‘@ﬁﬁ'ﬁt&w&?“ Edlis ey HFgf oyt 3g,
5 kWi s reduassh thJﬂﬂhﬂSmg‘Mﬂrﬁy&ndnE@m@nﬁ|sﬁi;tdiremhtoﬂ§h BOinpil add WegueEnit s ke 343

even though a capaci 0, gsar I o t. he i ndoor
Cher mal onvi RaASAL Enifigcaiify BR PRIFAPARE DR rokfisip B TP Ioy i sy y
ranki ng, %ne hal f 'Eiibpaweplcumaal mmw’/‘m‘adsctbde gdippiatednctiva lavgesdevise gored mdbe
Thus, since ] a hal f,

t he power deﬁag‘g{ygﬁ%@ ?n(?t 86%2 @'\?%%’WE?‘% C%ﬂg dﬁﬁqgl{ﬁg?eli sl ab IS
cool ed by t haedufreraent yhewni qatyulaied b:c@m‘p@iﬁtmidif@reéveﬁlcvlhfwglnlt %@r by ¢fied

water val ve igyalesad dﬁ@&&%@m{.ia@a dnmmﬁd bSlROh aamada@.xgaﬁ@ dwsr
m nimzed when air i s blown using a fan. Here, in order to enable a

plurality of dampnddyries the drmapdiingg yniin gHere, far eéarﬂl?lﬁjil&dothﬂf'ﬁ?‘feé ceggrol unit
oper at ed 33 rgQh@ddeOiMbuzkdd Butputting the alarm or a display (display unit) displaying

information, so that information about the supply reduction target device is displayed in
the display while the buzzer outputs the alarm. A control signal of reducing or stopping
the power demand may be sent to the load device of the supply reduction target device
corresponding to the DR requirement amount.

30 In this manner, like a conventional demand control processing, the power
control unit 87 determines to exceed the target value only during the demand time unit
not to execute the DR processing during the remaining time, but to execute both the DR

processing of a prediction mode by the prediction value calculated before the demand



50peni ng and closing of the cold water valves is carried out. First,
in the fourth priority ranking, all cold water valves are cl osed.
Since the | oad power of the secondary punp 343-2 becones zero by
doing this, the power demand of 22. 5 kWis reduced. In the fifth
priority ranking, the power demand of 20. 0 kWis reduced when al
fans stop. In this manner, the corresponding priority rankings
reduci ng the pomer demand 10are set in4advance for each of the | oad

devi ces, that tar et. of electric reby the
power denmand |n§e ‘?’38'&@3@8{% ?f@“é?t‘l’aégta“%tﬁ “toﬁ%by th%i%‘B?laté ?'F%nmsnt

of services. cElDﬁlated(amﬂgﬂl,e dwhaelﬂnmedmm Mattid) ehe dearme tisig ppik starts@andan tai r
condi ti oni ng har i uenci n t.h a t evi ce
of the DR pr osérél%glln%theg roccss{/\égta%b e IQ%rgCEQSlngcogn p{% %gﬁonﬁ%&%er v?ces
in which the coucqumessm‘rled t.tunby tpums,promssmtm@c thd actuglopuahitity mm@rwham de
15cooper at4 V%Jréﬁm?i&?ﬁe@ﬂd {hQa&lﬁL‘Fv %llﬁng apparatus is systematically
reduced to prevent degradation o a cooling capability with respect
to the room as nuclierginafigngwenstagon example of dgplesd-ofrppBerraetah anit hvilldat i ng a

execution i Nsfefcibdd vxth rOErehddo & @caﬂespt)hdmg PRihs FIRYE isfarRMARendithd 4 Ng
ener gy managenent system 1 through_the input and output unit 88, the

power cont r ol °PEATER %W@%?fﬁli‘eéﬁlé‘ﬂ‘? DRpocessiig by [IgEoappo e 8RR EF Ay i n t he
fol | ow ng manner. RBEEHSTHOWE pregiomtinvalue thldutatiSn/unitsadacliie ﬂsdmatcyion
reduction_target vice stored in, the or.i e unit 86

ocor dancl widie pfiBY eRet YT EabPLteB T h SRS B s 40 gt

anount cal culiiegthr ByanipReTPF akiintdsPaari@t hied @it of wiAd Eorlestnpta) TRWHen 84 or
by the actual  quant di fference cal culati .upi t 15, and out an
al arm reduci n§f ‘i) "‘té{?ﬁﬁﬁﬂplﬂthﬁt"ﬁ‘@" Jpﬁﬁ’dg[gr’fhﬁﬂg‘ tq%ﬁtéﬁsu nf“tsrel’lﬁg’#%

for exanple, th&tﬁedlaﬁddﬁterem\catummﬂt}mou reklals theaErBanidmgeum ofitheuzzer

outputting t he al ar ntI)w%E %Iemam![ %Qre(? 1¥| l%:dtétrstglvqh/e s"gor}a te)unlg %?p %‘tep@f the
i nformation, Fhat T on £ pgp reduc i‘on

devi ce i slidi spédapylel_ddlffcremdaealdﬂasnph Byt aﬂfhineltemltlda@fhbhqrz@rpr@mnpruta@etemeds
alarm A contggl, &'Jgfa@' When UG HGh %’iue%stc@%%ﬂ&i 1P RQUBH ARRBRM. MY
be sent to the | 6ad device of ‘the sup reduction target device

cor r espondi ngVites mrdfectipRIiffergse cderiaton BIH'[%I{NO imgemST4A) e pavispntol ynile g

conventional gjeEaNd: &etd R rell iR eSEHP@ssidghe power control unit 87
determ nes to exceed the target value only duri the demand tine

unit not to executIéStehé“%ﬁhiﬂ%%@g‘g‘i‘ﬁ@“ﬂ%ﬁ‘F?Fée”t“%gf‘)éﬁﬁle‘ﬁ hAGTEet e but
t 0 execut 80 balyhhd fielidibh giffae®s sildigation udt ar(EHs ﬁ{stdprSTn])ChadlffMeﬂchBetween
prediction v aJ cul.ate fore the and t he
DR processi ngl“eo‘fre loﬁétlt’faﬁ“ggﬁg o Yot ELUEFQF e égtr?%?me“l FRrald “n

cal cul at ed dustapi$g44. hdn sleniiiAd, the menswrerhdnt unTttﬁatacqum;s dchval qpemdiatamfre uni t
starts and ate, 1R sRa0R dblille al f18 bR PLAC GREL Y Rl Blea F FRi
processi ng of ‘the prediction mob] a correcti n I's carried out by
the DR pr ocestirasg uof 8¢ hén septST46 thﬂmwvtcpytrq#wésm fropyethe priority table

25  stored in the priority storage unit 86, the supply reduction target device in accordance

with the priority corresponding to the DR requirement amount. In step ST47, the power
control unit 87 carries out the real-time DR processing with respect to the supply
reduction target device determined in step ST46 between T2 to T3(T2+X minutes).
FIG. 19 is a flowchart showing an operation example of the real-time DR
30 processing of an actual quantity mode by the load-of-power control unit 8.
In step ST61, the load-of-power control unit 8 carries out the real-time DR
processing based on the actual value after a demand start time, but does not execute the

real-time DR processing during a dead time (“m0” minutes) of a predetermined time



5prediction value and the actual value shift. Herei nafter, an
operation exanple of the | oad-of-power control unit 8 wll be
described with reference to a corresponding drawing. FIG 18 is a

fl omchart showi ng an operation exanple of the real-tinme DR processing
by the | oad power apparatus 8. In step ST41l, the prediction val ue
calculation unit 83 calculates the prediction 10 value of the average
power demand between T2 and T3(T2+X) rri431ut es, at a point of tinme (for

exanple, T2- Y.mnutes) earlier an a nt of tine (for e

e R S A T P S i g ea%@[%@@ﬁy‘? s AR
16) starts. lunitSh ethuﬁTeéﬂa,e atthe qpdnegidiffercace 2 bd iﬁl&t‘veh!fémt&ﬁrﬁlttls aiste(pn uni t
84 reads the Sq(%gaanéj Cat %gttthevrg‘:;l "tll egjjl_{ I;r{)]c%sspl;a oi” {l%ﬂngjf'% ql{aﬂtlty mi) sior ed

in the target™ value's orage ani pre§| ction
di f f erence calngubainedirom s OWIBWnMgfLectmnﬁéél-YmMeYhe)rmmﬁtes lpstad$'EﬁB| oh

val ue exc g)e d %te&n @?64 He gque%thqmnt \é\El mugallaeg tHe %ﬁgﬁaﬁgﬂ %ﬁhe&ﬂhg ?vel'aﬁe power

deterni ned not "to éxceed the target va predi ction
di fference calewadddasedgn th|a?tuf'8Aalvq\!@lhewo‘gﬂé‘ﬁm@ﬂ&@)he lqag devisgnwel® s€pnt r ol

unit 87 does §1@5, xRkl Radifedifi§dcs LRI RnR39 62 8Sthi@reet VAlLS bR 543,
when the prediction value i's determned to exceed the_ target value

20by the predMEITEhPRYeT fedtaatdtered i the ifradt Ve Sirae “8‘118]( YRS 19f-aphien
ST43), | aI di fftﬁd’@ﬂﬁﬁwb@ilwﬁeBet&rhﬂle@ﬁﬁ(ﬂd &bdeQhe\tatdl Galddty thdubiaugaity val ue
is calcu s the ui T44 step
ST4S" 1 helhodUhb e T 5 GO0t -ES T Do B EPa o SPa S  each
of the | oad dewumeiserezﬂ-nmhmlpmemnoof time, and stores the acquired

data in the pri Orw&e g%a%enqgg etsrti fon %S%se?engmm e%%@% @g}ggﬁ@%\%&@t rol

unit 87 reads, fro Frori oredint
storage unit tﬁﬁhe actual qswpd cyffqmdu@ﬂqutyhortlalrtéétYIiaﬁeIV|S®BST66) akeqowelance

with the priqgjdoy uﬁ%ﬁ&éﬂ%ﬂh@&iﬁ&@n& ‘Béw%tﬁeee%ﬂmdn%ﬁr@ﬂﬁe AN Rroet IdleSt ep
ST47, the power control unit 87 carries out the real-time DR

processi nfP w3 HeDRspahemens apput BiSpSYOT e FUEPI Sé“ﬁ&tﬂze?r'@féﬁurﬂ@m i 82

?Ft er hm ned |hrhc :@@th@&’cﬂﬁl Qﬁﬁa\’i@rﬁdhta-rcg cdcf ofltB€ I-Bgd*'c}@vm:ﬂiﬂfh@tsp})mt Flifme, 42 IS a
owchart show n eration exa ere

processi ng ofStoé‘ﬁ%E d iR theyiony 8“%"5/“”’8%3 & %e:?gngS HE ﬁ\tg[?RS%’gnq“? ol

unit 8. power cﬂntﬁdl &t]ﬁt §STedls, fidiethd grivcisyaiblomad in @eptiotl sttﬂaget un& 86,

carries out t e I‘ ed ction taPR e(fiocigsagciop nclg?‘v?tﬁ eop1 rtthcorraeg DH Ing to ue
after a demancf’ SPE H 15Re 08< ROt "Execur & the e %re BR
processi ng durR wgunan‘dn;adloumneln(sféprﬁ"l"mehnmvees;wnoﬁl witgy ezdeqsenﬂhenlélﬁl tinme

43 until acq rcgcle{gglfgl on u etcH@g e\égﬂg?&?ru(ﬁjcn&nhgrgﬁgm& dety}rﬁneﬁ% H&J sTayant ity

difference c ates e actual quantity
di f f erence atbedigen htletolzi mifiutesny i nutes in step ST62, and carries

out the real -ti me QRIRGBELSSINEcOHink RRndpbotBhe¥aNEdstiMe RAE RN a
time obtained fromits own timng function is T+Y(Y=Y+m) mnutes in
step ST63. | yeal-time DR processing based of the prediction value of the average power demand
25 calculated by a neural network model before the actual value of the power demand
during the demand time unit is measured. That is, since the DR processing time is
increased in comparison with calculating the estimation value of the average power
demand and carrying out the DR processing after measuring the actual value of the
power demand within the demand time unit in the related art, a reduction effect of the
30  power demand is increased. For example, the DR processing can be performed only
after a predetermined time (T14+m0}) during which the actual value of the power demand

is acquired starting from a start point of time (T1} of the demand time unit in the related

art, however, according to the present embodiment, the DR processing is accurately



5step ST64, the neasurenent unit 82 cal cul ates the estimation val ue
of the average power demand based on the actual value of the power
demand of the |oad device. In step ST65, the actual quantity
difference calculation unit 85 reads the target value of the maxi mum
power dermand stored in the target value storage unit 81. In step
ST66, when the estimation value is determ ned not to exceed the
target value by the actual quantity 10d#fference cal culation unit 85

(NOin step ST66 cont.ro not execute the
oa -t e DR Ok St aaE R e SaR Vet ERy Sl e e TR Bt 1 on val o i s
determ ned to excelddditie, icasrdiaf toxbd preselrymbditment tthegrediptiamyalitey

di f ference cal | ation n| t YE tep. ST, cont roI
unit 87 cal cuafe%{ géon Ietsdlatheép Létr?gzc%IC%ttovvﬁoceS? h OQQQpr%C??%ga?va e

the target valews! kbesk sl DRveveryuiy @irshite tzepoetition yrlgtien?4 5367 | for I:a@h st ep
ST68, the 4 ao?‘d%%gﬁ&]{d eluhit @‘%ﬁ%ﬁ%sf &%e § B 1RGN Re cﬁﬂﬁzﬁ&ltﬂré?ﬁbn%t a of

each of the |loa evi ces at at point of "tine, and stores
acqui red dataal"a- the priority storage unit 86 in step ST68. In step

ST69, the power COlﬁttlfeQJresHﬁ*bﬁ]b&?mén?%gsoadfof F&]]etr B&uBrinQRiidudbARd € stored
in the priority storage unit 86, the supply reduction target deV| ce

in accor danc @M EHIhER 2 IPYS), tegReARET R $2 MBY Pheavippes! P an

requi [1 enment mtﬁﬁtcomlpﬁtelscteelﬁe STeQpadtdio R \8BitroC At S, oh(tj,u,rwﬁen Sexaling | €S
out the rocessin e su reaucti on .t ar get
Govi co dor eSSt Nidh GRS st IS S e S S
descri bed abaowstyol mgemfdlnert@w’ememancemb@dwmnol urit 87 of hoksd-bi-@weo

te th I f
e one <8 LBl AFRSI AR B i PIAA] £L1c0R AL e ©

t he average power neur a tvvor nodel

bef ore t he actisaig apafraleystsi, thh@bypredwmgd@maw@ demaridedggbyt thecodsphayiéent- i ne
unit is measured. Jfafndlegbodihdes the DR processing tine is increased
in conparison with calculating the estimation value of the average

power denkhd and cHIeMRSHENBENIOR aotriifse idbsdpyrlesiibet copbRsliPT-ABd § he
actual val ue c@tflgumtnt)ma indQaBNGhagiot el tHE 20 eyedlstk ldiapRmURdwind 44 t he

related art, a r tion effect of fthe 30 power demand .S i ncreased.
For “exanpl o, RHAMER G0 SLPAGT ASH4E hBF FPHCEF PG Pgtar [ BS

predet er m nedefetene n(uﬂibrﬂsrﬁn)e applicd g coiwhtivhieavag b haktionalnikr ofthd hghgpower
demand is acac tEg(?Jgau%t%%I;)\twln nnlgFI{}rlogpldq tttﬁérdtetaﬂe%ld@stcnotgonttﬂ %f \Q/TI l:)e oﬁntteahe

demand tinme uni ‘ed ar
present e#bodi mentAs shhen DI?I@rZth@lsmlﬁlgg pr@rgat@tﬁmmmel‘ltyystﬂtml7rfe11tlft30r med

starting fr Orfhéllm%s §E<ﬁ{ntmnichtm?1 u('uT bf) mQE n%ﬁ@orﬂﬁ%ﬂ@ab%&%s&ﬂé& bUl]thg

addition, according to the present enbodi nent predi ction val ue
cal cul ati on U¥PEY B3nagepqnt %/fz,‘e’adt Hlecfatﬂ&]ﬂmaatﬂ%lﬁm‘p%d%@%‘tcﬁe togF ceptRd

prediction vahigedi¥nta Ps‘arﬁ@stsrz@tmmta\ﬁ&wrkmﬁ&ta10@@&@1&@{94 iHakye @RlaguUl at e
t he prediction val ue hours for each
conditioning heat source facility device 3 and the operation facility device 4,
25 The central management apparatus 92 includes an information acquisition unit
921, a management storage unit 922, a management control unit 923, a communication
unit 924, an output unit 925, the power source output control unit 7, and the
load-of-power control unit 8.
The information acquisition unit 92 inputs an actual value detected by an indoor
30  environment information detection unit 91, and stores the input actual value in the
management storage unit 922 in association with a time when the actual value is

measured.

The management control unit 923 is a computer managing the central



50f the demand tinme unit ("X' mnutes) once a day to store the
cal cul ated prediction val ue. In the present enbodinent, the
| oad- of - power control unit 8 includes the neasurenent unit 82,
however, the neasurenent unit 82 nay be equi pped with an external
conput er device of the | oad-of-power control unit 8. Al so, when an
exi sting 10control systemcontrolling the power demand is provided
in, for exanple, services of a control 46arget of the power denand,

t he power control unit 87 .the | oad: of -power control unit 8 y
seond” s nt or BB arehe 32 SR B Te et ey

exi sti ng contsewk, tgihe beiidingtehagelbynagacuciysnign t héropgivbe catenmitdiso ubly t he
control syst < i > 2Nt i En.i.s not
T tod ot R B FURH T Nkl RLASER il 910 B0 rercr
shown i n Fl Geng@@npmpyt ifermggendicteftjo@uni2@l.i dn zdditiondhe rofinaggmaphcgimimyy an
exanpl e ofs a ©59Bfburdhi Sy iR NoAAGOH nBhelifent ﬂ&a%%%fwﬁtsmaggepmﬁeﬂ-
The sanme reference nunerals are applied Fo a configuration having a
function sini®&r to that of the configuration shown in HG 1, and

thus the detail ed HR%6HhRh 975 it NEERAS deWicd br aRBn@NhddtdRGIays2H PSni hown i n
FI G 20, the bU|Id|ng,enﬁL%y managenent systen117 further includes a

conmmuni cat i odMgERafionigryt Fopdhmanpgeasnt PRt i 2dhove- descri bed bui | di ng
ener gy managenent HEigsddesnedvirohfient GrdsrmiafioncRiettn uhind I inQdek 5 de@taegited t o

a central nagenent appar.at us..92.thr.ou net wor.k. . Power |.oad.
Gevi ces. o AETIRErRERr ARRST sl ok S bRy rieRlor ot ce 5

and t he oper ahit §12, igigiutputs yhedlewstedncthal VAbE lahecentral aknagenaggwentus.
apparatus 92 i ncl udges, 88 AR08 0BG SLildiRMalRl § sof %oy
managenent storage un?tﬁ§g§F §H%%ﬁ§bgné%#a§dnf%g? u%%%“%%%f a
communi cat i orgergiition sgpvices il thliksuthe biiding ogeEey manegepontsystegolirmeamagssthout

control unit pzwereéﬁ%lf &¥en {v%q)bggr'ipﬁl‘ﬁﬁfed GPAL ok devial by Smovihig ahenf Or mat i on
acquisition unit 92 i nputs an actual val ue detected by an indoor

30envi r onlrentERSRSAIHE! 3R thg BYrekassdq Wemiberelyrealizing a sipkle pryver fpaply Hhe
actual val ue stmictshe managenent storage unit 922 in association with a

Lie when the actyal yalue. | umastr el o e IR0 SIRL SO Ol

of each building, an application usage of the services, or the like, it is possible to reduce
the peak value of the purchased power in a building unit.

20 In addition, accerding to the present embedment, a program for implementing
operations of a processing unit may be recorded in a computer readable recording
medium, and a computer system may read and execute the program recorded in the
recording, whereby a control of the operation management and a control of the power
demand may be executed. In addition, the computer system includes hardware such as

25  0S, a peripheral device, or the like. In addition, the computer system also includes a
WWW system having an environment (display environment) providing a home page.,

In addition, the computer readable recording medium includes portable media
such as flexible disks, magneto-optical discs, ROM, CD-ROM, and the like, and a
storage device such as hard disks embodied in the computer system.

30 Furthermore, the computer readable recording medium may maintain the
program for a certain time, such as in an internal volatile memory RAM of the computer
system being a server or a client when the program is transmitted through a

communication line such as a telephone line or a network such as the Internet.



managenent apparatus 92 in an integrated manner. The nmanagenent
control unit 923 sends, to the building energy nmanagenment system 17
t hrough the conmunication unit 924, the actual value acquired by the
information acquisition unit 921 fromthe indoor environnent
information detection unit 91. In addition, the managenent control
unit 5923 outputs the actual value stored in the nanagenent storage
unit 922 to the output unit 925. 46 The output unit 925 is a

di spl ay device or r. and di ays. o rints i ti i nput
fromthe rnanagemsn](tEl aE(Hl t% F\rla?] W%Elr?ﬁgltﬁeélgg%#heecﬁr{}#@%g{%% otlg

i nformation db¢ E‘ggrmmthﬁmtmagﬂe‘iimb otesompdetsptsnisnoughiatradsggyioh as a
temerature | glppmbha gagﬁﬁs@isﬁ WRlR o e braRdss B mai T 266d Vel RAQHATRAT O
detection unit 912, out puts the etected actual value to t
central managedfinm traezpm@tmaﬁhgsvrogram may be amigdiumdhaying stuagsion HaPIEE, in

services of gufkhdidh §8h LANd REnANR /1B TinOGWR eI BB 1AL bPHe SBN Mk 685 and
the like, the bUIldhE% energy managenent system 17 nangges t he power

suppl y even wREReholfAddifian &g pperadnaydmpket 8 Bt ofdks 2eveplyscaBithi ni ng
t he 15gener atfegbup@v\@nsoaﬂndplbg@nw@@hﬁﬁ@demwmuhlh@& @ORrengdlpiogtamy a

stabl e power s ser 0

Che t her ot 1 BHHRFLet R sHEBAE b e givamce ety 5 e B Rath

bui | di ng, an fappbi @alic compusagesnof the services, or the like, it is
ossi bl e reduc [

possi bl e i educen e enls HBLHEALp S N FRERRLPRIREL R

program f or iiHysretadaoragd slupélrbamh@moodthaathpp @@esmpﬁﬁgy anhetlnmgont?ed

recorded in a,CoNRUWe@hnsliERIAN]1Gtif:S C AuGHAE, JTRAIHMsuRReRs, GRIRKLET
system may read and execute the program recorded i n the recording,

wher eby a cori’f“?"t!f!ca‘twsF%é’eaﬁéer‘alﬁﬂ%frf‘eﬁad‘r%d@wh% SPHR AT goreghthedressdt t he
powlerdderrﬁndéﬂaaml&e ﬂ&%ﬁiﬂgﬁdthe trReridflistibQB be &dﬂﬁd&&f@ﬁ&%hr{ixﬁeﬂﬁa?’ﬁﬂ; |

i ncl udes rdware s i pheral device e like. In
addi ti on, 11 he®¢8 ‘?’rﬁﬁéé‘inpg%%“éﬁ% %@HE 33? é%DP%Of\}\'FWPF@Vi%ﬂ? havi ng an
envi ronment (di splay environnment) providing a hone page. In addition,
the conputer readabl e recordi ng nedi umincludes portable nedia such
as flexible disks, magneto-optical discs, ROM CD-ROVM and the liKke,
and a storage device such as hard di sks enbodied in the conputer

system 30Furthernore, the conputer readabl e recording nedi um may
mai ntai n the



programfor a certain time, such as in an internal volatile nenory
RAM of the conputer system being a server or a client when the
programis transmtted through a comrunication |line such as a

tel ephone line or a network such as the Internet. 46 In addition,
the program may be transmtted fromthe conputer system'storing the
programin the storage device to othe#7conputer systens through a
transm ssion nmediumor by a transm ssion wave of the transm ssion
medi um HeWaat i bleintaddnsm ssi on nediumtransmtting the program may be
a medi um having a function of transmtting 5information such as the
comuni cation |ine of the tel ephone Iine or the network of the

I nternet. l.od@iatio®MmanddefefraPpiraas, BByipdsay ement a part of the

above-descri bed functi.gn., Also, .th rogram may _be so-called a
differential f P E AN R B@@g@éﬁ&%%%@ﬁ‘ O5FCRBfRAPh g
with the pygiicartdastdatlihBaddouheePhifemditling BRVR dQAGHIRLM JalRCt i on
in the conputer system 10Wile preferred enbodi nents of the

i nvent i on ReFEgegHchRietITgRHoLcat Fauigd o aisticapeRe PE PETBI d be
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purchased power source and the generator, so that the purchased power per
predetermined time supplied from a purchased power source of a cormumercial power

system becomes a target value.

5. An operation management program for causing a computer to function as:

aunit that calculates, taking weather forecast data into account, an air
conditioning thermal load predicted value indicating a predicted amount of heat required
to adjust temperature to a pre-set temperature on a day-of-prediction,

a unit that calculates, taking weather forecast data into account, power generation
output prediction data indicating the generated power obtained by a generator within the
day-of-prediction; and

a unit that prepares an air conditioning heat source 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 air conditioning thermal load
predicted value, calculates a predicted power load indicating the power supplied to a load
device to generate the predicted amount of heat indicated by the air conditioning thermal
load predicted value based on the air conditioning thermal 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 power per
predetermined time supplied from a purchased power source of a commercial power

system becomes a target value.



