,e3e g |l nmoRnog6LqTqcp F.t  TITLE OF THE | NVENTI ON: Ener gy- sayi '
Syst em BACKGROUND OF THE I NVENTION 1. Field of the Inventi ona\“‘mmmﬁmu‘mm‘
iavention relates to an energy-saving service systemin which r
consunption is reduced by operating machi nes and equi pnent in an *600002°
energy-savi ng node. 2. Description of the Prior Art Fig. 1 is a draw ng

i ndiccati ng an exanple of the configuration of a conventional supply punp
control $yEEeRF THEFIYVENTION: | FRETIYSERPINY paFpECel S¥§HPTy chil l ed water or
hot water fromreturn header 2 to primary supply header 4 via refrigerators
or heaters or boilers 3. Secondary supply punps 5 are provided with

inverters 6 and SD:;EFW chilled water or hot water to second
header 7 BAFBERYPHEF Y 4% IVENIERHer 4. Fl ow sensor 8 neasurmﬂmmmmmﬂw‘mtate
of chilled water or hot water supplied to return header 2 via two- pe
control Valfteddgof b darerid@tangers 11 from secondary supply héXH&r 7.
Pressure difference sensor 12 measures the differential pressure of chilled
water or &€ BEREE™ toiP Vit OB ToRdar v+ & AP pTRF9E 88108 SREVIRR GYAtHRAder 2.
Qper at i ng nunber controller 13 isaﬁyes operation conmands to. secondary
SUpply pURPES OUEE ARREUPREL TS PP8F2 bIRg BT RO PR PRI ned
usi ng val.ues neasured by flow sensor 8 and pressure difference sensor 12. 1
1~ In tH8 BBnTHBiIIYsHIY g‘ﬁ%%\/n in Fig. 1, chilled water or hot water

2. Description of the Prior Art

Fig. 1 is a drawing indicating an example of the configuration of a
conventional supply pump control system.

In Fig. 1, primary supply pumps 1 supply chilled water or hot water
from return header 2 to primary supply header 4 via refrigerators or
heaters or boilers 3.

Secondary supply pumps 5 are provided with inverters 6 and supply
chilled water or hot water to secondary supply header 7 from primary
supply header 4.

Flow sensor 8 measures the flow rate of chilled water or hot water
supplied to return header 2 via two-way type control valves 9 and heat
exchangers 11 from secondary supply header 7.

Pressure difference sensor 12 measures the differential pressure of
chilled water or hot water between secondary supply header 7 and return
header 2.

Operating number controller 13 issues operation commands to secondary
supply pumps 5 so that the optimum number of operating pumps is obtained

using values measured by flow sensor 8 and pressure difference sensor

12.



delivered fromprimary supply punps 1 is supplied to heat exchangers 11 at
t he sectondary use point by secondary supply punps 5. The flow rate of the
secondary circulating flow is variable because two-way type control valves
9 are controll ed depending on the heat exchangi ng anounts required by heat
exchangers 11. In this case, operating nunber controller 13 issues

operation ﬁprpmn%n{lcblsg?ggg@réﬁo%p% YRS ?nfﬂetdh%tépeoxo%it”uﬁ%éwnber

of operating punps Is obfained by detecting flowrate wth flow sensor 8,

and at the 1990eed I47enSertiug SOkl PARls A1 SOURAEY1CRNNT Bbabiditaknblrs

inverters 6 so that the reqlired pre-set differential pressure is obtained
by det ectiingit Pge diebbRiSR! dk FBISHY SBJhUELN SRHARISIRLsSYDPIPheheBsler 7

s
and return header 2 with pressure d??ference sensor 12. This reduces energy

consunpt i Qi edbke the sRUFRaAHy ¥iftdhlally ¥abwasiaxiayss aBAGsOkwdWway type
energy-saving systemis the anmount of noney saved by introducing this

system Hymevel vatoss blreSisnitebbladeddirdiihg apPiHeCidd todx P0Gt A§ambOfits
real i zi ng energy-saving could not determ ne nonetary val ue corresponding to

the effectsyuake@n®f GyasaastdiangEds 1ihi s reason, suppliers of energy-saving
systens ( in spite of their high added value, could not realize reasonable
profits nmert thgs thee puperdtdhigaumbert const ciersl Viesias dheraribAGophen®$ "one
price (for one article)."” This is because) although the energy-saving
ef fect s atce sdcbh@amnisugdppe noimpg Hred hbas cidlee ocptimlte roinjbect of tapelr@ting
controll ed and the operating tinmes) control actions (algorithns) thensel ves
are conplmimplsyis habtsdned by detdeting f3ovventtehiwd thrObdvesensderée asdaasyst em
where the anount of noney saved by a custonmer is shared equally with the
servi ce stlppbams t2me seafd a hetahionahdireaheses contxdie stomclept igvesaeps yvi ng
ener gy-savi ng

6 so that the required pre-set differential pressure is obtained by

detecting the differential pressure between secondary supply header

7 and return header 2 with pressure difference senscor 12. This reduces

energy consumption due to pump driving.

The value for customers of an energy-saving system is the amount of

money saved by introducing this system. However, control systems and

their application programs for realizing energy-saving could not

determine monetary value corresponding to the effects of energy-saving.

For this reason, suppliers of energy-saving systems, in spite of their

high added value, could not realize reasonable profits meeting the

expectations of customers due to the principle of "one price (for one

article).”

This is because, although the energy-saving effects are different
depending on the scale of the objects to be controlled and the operating
times, control actions (algorithms) themselves are completely the same.

In order to solve this problem, there is a system where the amount

of money saved by a customer is shared equally with the service supplier
2



servi ces, not objects. However, this systemis practiced in service

busi ness only and the manufacturers supplying product merchandi se cannot

enjoy its benefits. SUMVARY OF THE | NVENTI ON The present invention is

i ntended to solve the above-described problem and thus the object of the

present invention is to realize an energy-savingservi ce system where even

manuf act u(r?%ﬁs tBHPRLYE AR 0T B4LGS J}prﬁllaaeghé@ptca&fl QR P1 L9 ULy BLUER,

corresponding to an energy-saving effect by inplenenting accounting

accor di Ng de@y§ B8s ProRCP| R+l HOREVEF] 2816 AyARk YalHG o Wbiaut susing the
conventional principle of "one price for one article." BRI EF DESCRI PTI ON OF

DRAW NGS Fj@indsd Softydl2d Reel REHERIdtATe A ﬁiﬁlghﬁgof)r&h?ctf:%fzjcﬂ‘ﬂﬁ@ﬂé)n of
conventional supply punp control systens. Fig. is a configuration draw ng

i ndi cati nGaaRoendip@diyent winekthespresent invention. Fig. 3 is a draw ng
illustrating the operation of the systemshown in Fig. 2. Fig. 4 is a

confi gur atgueRagy o Mgei NAVENTTORg anot her enbodi nent of the present
invention. Fig. 5is adrawing illustrating the operation of the system

shown in Fifhe greseng. infehich £ORht e tDBo YR Ebbveli ekirNBe @ptabIdh
enbodi nent of the present invention. Fig. 7 is a configuration draw ng
i ndi catingna fihust khenmndesenbroftheherpseseninveanhi Ak € rediige &id S a
configuration drawing indicating a fifth enbodi nent of the present
i nvent i on.enkirgy-&rvihgaseronte gys Bini wirerdreanasinigniull de tdtd Mags b plyXh§ pesdasi ment
of the present invention. DESCRI PTION OF THE PREFERRED ENMBODI MENTS
merchandise can obtain counter values corresponding to an energy-saving
effect by implementing accounting according to the principle of "one
price for one value” without using the conventional principle of "one
price for one article.”
BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a drawing indicating an example of the configuration of
conventional supply pump control systems.
Fig. 2 is a configuration drawing indicating an embodiment of the
present invention.
Fig. 3 is a drawing illustrating the operation of the system shown
in Fig. 2.
Fig. 4 is a configuration drawing indicating another embodiment of
the present invention.
Fig. 5 is a drawing illustrating the operation of the system shown
in Fig. 4.
Fig. 6 is a configuration drawing indicating a third embodiment of
the present invention.

Fig. 7 is a configuration drawing indicating a fourth embodiment of

the present invention.



The present invention will be described belowin detail with respect to the
drawi ngs. (A) Enbodinent 1 Fig. 2 is a configuration drawing indicating an
embodi rent of the present invention. In Fig. 2, ordinary control neans 30
generates a control output "Con" fox operating an object systemin an

ordi nary node based on an input signal for control and outputs the control
out put. Theipdtisi r I5 . det I J. I m a_sensor.
Ener gy- savi%nlg cgn%fof%g%§r4a%qggn§a§l§ga%&%€%% tflla?n%ﬁfltlggﬁ %r@g;ﬁm{,a 8}? oF
operating dnRepebi&ft ipyeh€iBd.n an energy-saving node based on a detection
signal from a sensor necessary for energy-saving control and outputs the
control outgny.. 9The aﬁ%ﬁ?iﬂ&%&ﬁbge&-éiﬁhﬁcidél%ﬁhﬁgaé dikem henpegessary
for energy-saving control 1s a detection signal obtained by adding a

det ecti on thiegpabsditonnasgtigr., sensor to the detection signal fromthe
sensor which is input to ordinary control means 30. Sel ecting nmeans 50

sel ect s eipESEeRIPTEONODF! THE CREFERRED MBObBMENTGM Or di nary control neans 30 or
energy-saving control means 40 and transmts the selected control out put
to the objemie pysdenn 1,5drAbh NEL ITEBE FeBOr fHEACHE DA 1ASddk a3 W & Lk rbipddie
exanple shown in Fig. 1, the input signal for control is a detection signal
fromthe ftoowheexsowingdhe detection signal from4 sensors necessary for
energy-saving control is , for exanple , a detection signal obtained by
addi ng a def ehegimsngnial fromthe pressure difference sensor to the
detection signal fromthe flow sensor. The control output is a rotational
frequency &t r @l 1siagrainfigutret itonansawinige dnt bea tiver bar smbolieenbj €cttrsyst em
consi sts of secondary supply punps. Permtting neans 51 permts an

ener gy- sapragembdavepéieni on start instruction when an energy reducing
function is purchased. The permitted operation start instruction is given

t o change- defig o/t ragidinprsGonPeehintern§o raeawrsabds pecom itre 1t diecpanetpnsavi ng
node operation start instruction when a password, given if an energy

reduci ng FORCePIFRELBIpIn Ohdsel syissennjpuen Qrdimgeyovete besed ainl en Hputhanges
over sel ecting neans 50 corresponding to the energy-saving effect. In
change- ov&r9RhtT3 FeRrtBY, 2pdREPLLAGthre 8ARL L @utpyti nBke dmeugysignal
consunptiagn in the ordinary node by converting control output "Con" of
ordinary CBAtTHTIEanE BAGECEHI G- IBBhSIHH RoFERSAT- based on correl ation
table 62 that indicates correlati on between control output and energy
consunpt i off*eTPH™ U T8RRI € OSHBRARS A0 FIegerates GorpRERY BRtRHDI E082 for
expresses the {el a&ileoglbshéct% bet ween an anal og signal from4 to 20 mA which

is transm PEed 10 TS SYERa™ (RELTUHD 987 7T BIWcR3SeE Ponert¢KWP in a

table for rti ns 63 deterni nes energy.consunption _in an
ener gy- sa\g}ﬁggfm@g&@%ggﬁ\%rrfelcr?és%f)}ﬁt 5l e%"tﬁgﬁdfg%&g P e AGY- SERYTS

ST L tEReAGELD RABLO) SORRMIDY crh BEEGH 00, EOLGT AR AANE.
necessary for energy-saving control is a detection signal obtained by
adding a detection signal from another sensor to the detection signal
from the sensor which is input to ordinary control means 30.

Selecting means 50 selects either one of the control outputs from
ordinary control means 30 or energy-saving control means 40 and
transmits the selected control output to the object system. Selecting
means 50 functions as a switch.

In the example shown in Fig. 1, the input signal for control is a

detection signal from the flow sensor. The detection signal from
4



of two val ues of energy consunption determ ned by converting neans 61 and
63. tntegrating neans 65 determnes integrated value Ep = ( "en" - "es" )
by integrating the difference determ ned by difference cal cul ati ng neans
64. Setpoint maintaining neans 66 holds set value Eset for an energy

reduci ng amount. The held set value is a set value reflecting that there is
an energy-savi nr_g? effect. This set valye is set_when an energy-savi ng node

operation SEAFPTT RSFFIFALY SNTiSLegFY eV IBF EAPFRYT M afiS™ 6¥2BPar 3 P he g% ed
value Ep of .integratin ans 65 if an_energy-sayin de operation start
instr ucltoi oﬁiﬁgagg\?%ﬁl ri HEHREarfs e&&%‘ér 8%9?%[ et 4t egh?/aPﬁ%ssEHe\M th
set val ue and changes over selecting nea 0 _using.a binary signal
corres pondgﬁlgg?BerﬁzecSﬁ%%% §8n§|‘e{3§]ﬁfc??twgﬁl?%ae§ef|5¥8?‘g€§es%\}Pﬂgs‘??&‘%'o ation
is started and_the eprgur'igy. r educi ng. anmunt fee%%hﬁé tcrg)%trrce, agsligﬁafﬁﬁge%séet,

. ro ua is .rotationa
control is S 8ttfned he® ofditfary nbde Tromtné energy-sdv € In

ot her word when .t he ene r educi e e .setpoint after the
ener oy~ saviha B s 0 ST Ran i SRaur SR Prhaasic i alo Rl g
node to th 'r]gmf node, resulting in the energy-saving effect being

achi eved. %‘oﬁgﬁg%l onof the systemshown in Fig. 2 will be descri bed.

ved. the system sh g. .
hiimity, TS rREL A MRl (B Ao e o BB s ORI e R,

reducing fyRck{ Qb dch Wﬁgﬁg%tﬁﬁ%negﬁjn&'é&ﬁ&%g%ﬁt?&n PREIMLLScRAlP Ofpfhe

ener gy reduci ng anoun e operation start instructions. Pernission for

set ting up Lhe; eNEY 0¥ps £AYChN G AIRUN AR cBion RS OPRIALT 00 $hhbe-over

instruction 1s I nplenented according to a sequence protected by password

i nput and tRgtldkeer Foe p@é&%eﬂﬁé Smd@GebYegeMiiark the @m@fgqaasaeﬂxg&ime
function is purchased. A password corresponding to the energy reducing

amount, conbeshtfin seaitiddteatt 0fh WHEDE HasOREFBL §OFferSi@hh eqai'ﬁy ra@ékide
like is generated and issued. This processing is carried out by a password
gener at i ng fRaBSoAls phownaded,t he pawl. ng. Wien the energy reduci ng anount
setup and the operation start instruction are permtted) clearing neans 67
cl ears i nt egmhahgd-sadue chptidlieit egoat tignde@ansvedb, sdrkc@hgvahendEseio
correspondi ng to a purchased energy reducing anount is set to setpoint

mai nt ai ni ngoreassoriBing The Sthies esetgisapengn dfifiery. means 51. Change- over
controller 60 continues to integrate the difference between energy
consunpt i on Innchaémgopodenagoptmottemnd . erravgy t toy seapt | Gn dehetrlines energy
energy-saving node . As soon as this difference-integrated value Ep de
returns toccheumpiionady thederdifiapnhawrgy-Badonyertind doatiredlarpntetCagai n,
the energy reducing function is again purchased, the password is input, and
operation i°f Sr4ipeEy FNFrol zRIAE I tioeeneRdrt CPREHRRItLPAg "ehe BaALILN n
whi ch integrated val ue Ep changes. As shown in Fig. 3 (a) , if operation in
t he ener gy COAVEHYLIBUERR1S &% APEednaic3 1St MOt LPRDE§rate oV BRI Ue o EpPWegi ns
to increase with tine. If integrated value Ep attains set value Eset at

i nstant t| 2PAFEeEAEFGYSMRRICPng AT IR L8 SHRY™ AR 10h e -ifFEeiatidt Ba%ed to
t he ordinary node fromthe ener_%g-s_avi ng node. The_ i nt e_gr ated value Ep is
subsequent 1% 9*¥PTeHISTt SRHSF AT LRLHIP RETEHIMAT APEIYF SITPDRY, F5A Ehk° erfer gy
reduci ng function js. re ur,cha%?%l and restar&ed at instant t2, integrated

val ue Ep i SATEG ety FREFYEGPAL OB VeREFERaRY FP e RUFP B LV dBRAELREFT 1S BoYsHe

case shown i ig. 3 . exanples of the energy reducing functions to be
pur chased afrkghg hg\’lma E%F%W foxm)

Converting means 63 determines energy consumption in an energy-saving
mode by converting control output "Cos” of energy-saving control means

40 to energy consumption “es” based on correlation table 62.

Difference calculating means 64 determines the difference ("en” - "es”)



Password Reduci ng amount Price XYZA Up to 100 Mvh QB00, 000 XYZB Up to 200
MM F900, 000 XYZC Up to 500 MW @, 000, 000 The greater the reduci ng anpunt
to be purchased, the higher the set value to be set to setpoint maintaining
means'6~. For exanple, if password "XYZA" is input to permtting neans 51,
permtting means 51 permts operation start instruction in the

ener gy- savi node.,heca S&, th| S is.ar assword. Perm t| ng
means 51 sé’trrls % A var ge ol e%%%?i‘%&gi det Iemj?% ucgzl ngngﬁﬁmﬁnr%g Tﬁﬁn

set poi nt maj gu?nr ng nmeans 66. According to enbodi ment 1 of the present

i nvention, The Tol | ow ng effects are obtained: (a) when the energy reduci ng

functlonls rcha er in.the.eper avi de ern tted and
the energy r ﬁgfﬁél%ﬁrﬂﬁ grL'l f%@r@ﬁ%ersgflng%%%}élengvaﬂ%ego Fﬁ r at et %The
ener gy-saving .npde i s cut when the inte al_ue reache an anount
cor r espondi®¥g lf’BeSEIF?é"l‘a’ﬁnﬁlﬁ? ddaﬁf&r e"r%“atd%tsr"‘?‘? aé%ye ﬁéFgV% r‘f@ gr g
correspondlmgg he purchased sumis achi eved, the energy-saving function
is stopped "time and operation is returned to nor mal operation. This

makes it po oraronall det e prrce orr drn to the
energy 8 Ssse&ﬁ "é\arﬁir)’uﬁf‘nmagn%“e@\’/‘gngph%f actd seupEg 63 %ﬁr pP D dTRG-9Y
nerchandlse count qQrres i n_ener i ng

| nceé)%rﬁ nt. uﬂl el é ue 1st %gggc\lragge {elffectln tg}/aitsﬁﬁrgar ed

ef fect. (b) e |ntegra Irnt'egrating neans
when the opergt éx?é‘ @E%Aé‘éh‘ e‘lwa‘?ﬂze H‘geﬁ‘?ﬁg%n s du '”Sa ArRunt
in the energy-sav can b ro er y neasure nce era‘f on in

the energy;Sayi 8&52%‘1%'&&%&% ‘ytﬁ_agna{ls ASLAY- savi ng node operation

start instructionh iIs given to t nge- over controller or an

ener gy- savi r&eﬁ?@ﬁ’? %‘iﬁétdﬁ&ééz%r Ent Rkt HE ARl S GeVATteRELE O GRhhY 0 the
change-over contro the system can enter the energy-saving node either

peri odi cal I5¢ gk é@}%@n&ym{gd)no& e rhliCos &tavd! ¥es L aReos8ts tAvhhe set poi nt

mai ntai ni ng neans i s determ ned corresponding to a purchasing sumfor the

ener gy reduGidigatvi e@ls deALbRPResC O fat¥al HaeCBP ehaPDt hadut Geddie
energy-saving effects . (e) Since an energy-saving node operation start

i nstruct i omnlascH@g@k tdved defledt PR avRELs 6 \WE£Y al idSFUsdnah b e p eneinay
reducing function is purchased) is input, security in entering the

ener gy- savityg aredepsaisdae rassut £d.wheB) thebetirgnaidd Gnodé bBeBation is
configuration draw ng indicating another enbodi nrent of the present

i nventi on. sttarked.and, tichenexyypoadniingi ghenihitcedache st freseeldt iphelp ouBsdt ,gur es
are given the sane signs. In Fig. 4, periodic instruction neans 7.0

peri odi cal lopngreksist hetwmedgye sheinmlinede roger fxtdrohhs teart gy stwringt mads .
Perm tting neans 51, when an energy reducing function is purchased

col | ecti velln ovker Fophedethennthrre@npeyy g duptrqriamounperegichesn Hiegasetpoint
instruction to be done by periodic instruction neans 70 during the
purchased @féaetdrnPRetsd savpes mede Cpefrartiesh Serfinoli hsmedarieh fpemniigsi on
is given to change over controller 60. For exanple, if the energy reducing
function fAResEE-SAEMTIIRPdectq Eeg Pverryargurqﬁﬁa%ulwhem ipHéepneTant seTHY i s

in the
effect being achieved.

Operation of the system shown in Fig. 2 will be described.

Operation is started with the initial value of integrated value Ep
set to infinity. This starts the operation in an ordinary mode.

When the energy reducing function is purchased, permitting means 51
permits setup of the energy reducing amount and the operation start

instructions. Permission for setting up the energy reducing amount and



rel evant fiscal year, an operation start instruction is permtted. In the
sane ‘'manner as the enbodi nent shown in Fig. 2, permtting neans 51 sets a
set value to setpoint maintaining neans 66 when the operation start
instruction is permtted. Logical sumneans 71 inplenments a | ogical
operation for a periodic operation start instruction or a random operation

start instrygtdfRRaResATstALE 1 BY: RRITbE NIy RARS t &d aclbrd&RFto %nge@en%let her
a peri odi ¢ oper ation start instruction or a random oper ation star

i nstructi oRrh8ed@Rehy gossWdradiipnd sMeae DikeC! e@feSpidWRGuaterk MAkEE JERy and
t he energy-saving node operation is started. Fig. 5 shows a tine chart

i ndi cati ng thBeerfdralUseddtiwhi SlhdtAibR HALALHYAde BD paBANEES cofSe SHENMIRGN
Fig. 5 ( if operation in the energy-saving node is started at instant tO,

i ntegrat edtyaltue BReSSA FEHIRI nlO anBEK £ ASE Wb N1 &1 NBgerd tf1 £l Bh €A Aghvesl, ue Ep
attains set value Eset at instant tl, the energy reducing function stops
and the nodgetsticfl raet &0:d hanar dhoarikdmade gkheratdie MRAEHGY¥aSAVI MG iFDeE.
After that, if a periodic restart is instructed by periodic instruction
means 70 abprbssddnly 18 carbledoatasy waparswopdigeneiradi €l meabyaidtd Ehowtt egr at ed
val ue Ep does not reach set value Eset, integrated value Ep is cleared by
peri odi c rehtadtawdaginstructed at instant t4. In addition, if a random
restart is instructed at instant t5, integrated value Ep is cleared. In
enbodi mnent #heh tthe phesent rédweimiyi Gmopnsi Betum ped i oHé C opasd trilvat isaiart0
means that issues the energy-saving node operation start instruci~ion

peri odi cal iystsuqriowni skl pethet inual eardeggyeansd 6T i dlgaasoimtegratad vallie
custoners , and manufacturers can obtain counter values collectively,

i ncl udi ng £or ihuinregreséngymagaaguébngamhmratt yali€) Edetboinrenpodiimiggtobai s a
configuration drawing indicating a third enbodi nents of the present

i nvent i on. PRACFged enermyw geduaiggsywpnitors Fehsia FaAtpednpa Bltatmasameinshe ac
ual energy consunption in the energy-saving node. Measurenent of ac ual
consunpt i 086 s THaFf &6F rieF By RRTEELEYI Mmeas6rdhg, for exanple, the electric
power consuned in inverter-controlled punps with a p nonitor. In the

embodi nent SREWAC T FOrErotfE il fOnéhREehetNebHaFrétenthe g LERRRERTSt | on
determ ned by converting neans 61 fromthe correlation table and the actual
ener gy coné’ﬁg‘ﬁ?‘?rbﬁnﬁ?%(f?‘i‘%égﬁPéd”lfy°5%”1§’é’ly RS HHD CRBRINEQREFTRIG e ans

80 is calculated and this differenc is ] .
in the energy-saving mode. As soon as this difference-integrated value

Ep exceeds set value Eset, the energy-saving mode is cut off and the
mode returns to the ordinary mode.

If energy-~saving is to be implemented again, the energy reducing
function is again purchased, the password is input, and operation is
started.

Fig. 3 shows a time chart indicating the status in which integrated
value Ep changes.

As shown in Fig. 3 (a), 1f operation in the energy-saving mode is started
at instant t0, integrated value Ep begins to increase with time. If
integrated value Ep attains set value Eset at instant tl, the energy
reducing function stops and the mode is returned to the ordinary mode

from the energy-saving mode. The integrated value Ep is subsequently
7



integrated. In enbodinment 3 of the present invention, the energy-saving ef
ect can be neasured according to the present state of an object sy tem
because the energy reduci ng anount is determ ned based on ac consuned
amount mneasured values in the energy-saving node. (D) Enbodinment 4 Fig. 7

. 1s a configuration drawing indicating a fourth enbodi nent ~~- of the pr esent

invention. In Fig. 7, correcting nmeans 81 corrects correlation ble 62

b~. sed on the control out put from energy-saving con rglrdwanga and the
actual energy_ cansigeption in the e wgnfgm%'&B rreasured bX ac 11
Consu;mimw ﬁ%asurl ng rrea e 8Re ehﬁr‘é‘hg% I ment 4 of tandmhesé?@S Rventi on )
since correl atfk] @-it_;ablbbe |s correct e#i basedp ot ‘f’}he actual neasured energy
consunpks "1 fie ener gy aé&d‘%hclﬂg:eaﬁé can be cal cul at ¢ dx4aRing into

consi deration é‘% g seteth i on of pun{g S Qiset BBOYR k'Le due to seculgr change.
(E) EnaodicRBRY" 5 Fig. 8 is, @enoc@aélgij’rﬁ Fon drawi ng i ngideat brey S&° Fifth
enbodi nent of tsjéewpﬂeéféﬁ‘f’ tfventi on. Fids tS)an%’?:’ﬁangl ng neans 82

det er mqednehEt gy consunpti o&d\ﬁm@ El nary node using correlation data
83 indicatin tshgf amer €% on of an obj ect system operating in the ordinary
node for EeaER consunption. Correl ation data 83 shqouws the data indicating
how much el ectric power is consumed by which obj ectt system bei ng driven.

Whi ch oljed®¥-systemis drive ed\ﬁ;mﬁoﬁ%‘) t he stahggdeslognal t hat indicates
the on/off states of the obj ect systegg.nl nthis e ment, the difference
bet ween en%ﬁ‘ﬁ:&? consunption defse y exdhangi n%erggamn 82 and act ual

energy consunption measured by act ual nsunpti on asuring neans 80 is

cal cul at s&¥%&nd integrated. | nggmizodP 5 of theﬁér g§6Nd00i nventi on, when

there is a %aur ality of ob ject systerTEm( since t ener gy redug1 nge@nmount
t

i s deter mKBERI using correl ati g dat% gi ve how nmueh Re ariabgy consuned
if which object systemis operating, tt]__% g@@ug'yhé?ﬁ/l ng effect caﬂa bat
nmeasured t an these operaéuicmgg@bjoéﬁ systems mto&onsrder?f&ﬁ“% Furt her,
an interruptj n%o th&y* e provi ded Ghgi me8F upt's operati Onqknst he
ener gy- savi h de by cha g Jag poyek “iaﬁe sel ecti ng aut atm:dﬁ’-%gl ecting nmeans
50 during op %t{@rbeofsef-h obj ect systen® 8 1hd) TERB ener gy- savi n{.}g&us'ﬁhl S
nmakes it pd&sthle to adj,ug Bb@tsy’s?"é‘fﬁ 12" by retd IQJQLa_slgar11;r1I§ie“‘§3ystem
tenporarily tsgwtotaa vidPnary node. For W@elq‘ an obj ect sysé@gnal senot
operating ag® expect ed, th ggyreetnﬁg?em can be gg adalb@ nf‘erruptl ng

t he energy- sa%g]gs ﬁpé’éﬂ 38 so, setup_of et Beafue to set poi n% mabegeeingi ng
means 66 an®‘i ssui ng of the, QB@‘BW BaVT ng node oge tmm instruction
to change- ovg& coatsi%r” 60 may be capgdwdnouf™al different times. This
makes it pos Ieto ent Lalde ‘ecne‘b‘i/-sawng node after performng a trial
run in the orgllﬁaryo ?ter the setting of a set value. F rhtehganmé“ga
di spl ayi ng nmeans t hat d| sphayss-at | east one of the LurengAPT i nt egr at ed

val ues by int rataﬁﬁ@“%ans 65) the sefe vﬁétmfesf"ﬂe di fference cal cul ated by
di fference calcul ating TEagsof4naht ]t

accordin the
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expected conpletion tinme of the energy-savi ng node operation, may be
provi ded. For exanple, a trend of integrated values by integrating neans 65
may be displayed in a bar graph. This makes it possible to check the
energy-saving effect easily. In addition, a pre-alarm nmeans may be

provi ded, which gives previous notice that the operation in the
energyisaving node wi || soon be congh%%%d, before_ it actually is. This
makes it pobSRETRS Tty | e THLPAPT T SoRoT R EUBRLTIRE SE0NTY ROTRhaaeN! v,
(F) Enbodi nment Fi,g. 9 itsravc rg‘si g]rratsi %nddr a\r{%on%‘n"i ndi cat i ngéa s%%_t h
enbodi nent 58" tHE 2P LB VBRI TS0 RO T FROAPEN S o APnERTE T ATKERT Gt oChe fee
for the energy-saving..effect is de, usi.ng deferred. paynent system_ In

t he enbodi néﬂ%lsssg‘élggrpbee&ng E%Eerégvgjé S val ltjgeilsntpe 5\7?%1‘2%1 mce(?rnrseé%o‘ﬁtﬁaﬁﬁdt 0

t he energy-savi ef f nd unti.ng .is r.f ar en the se al.ue is
nmade effectV@%?q%ﬁ Pﬁ?gé%ggbF%%%§ﬁ%ﬁ#rgg£ﬁﬁggsl§lgggérgﬁa§ﬁega é%%%“ﬁﬁ?nent
system In dj own, s i a 1.Q. e effects neeting
the paid an%ﬁnrﬁﬁgg %o Q%%rggt%?ﬁg' g%%ﬁ%% ?%éﬁgﬁg%gg-ééhﬁqisﬁﬁode
operation s t ds r i S ;Qi i e i usi.n i.od
instructionkﬁéaﬁggé o?ﬁ%§§%§he}gi¥ﬁ€ﬁgﬂ% g}é%vgg%dggﬁgikU%E%$§ﬁp§?e§nﬁ§m
150 MM i's Q{\’ée&is gﬁ%ggin hRod&SHbdr o‘iemh%t%%“fi'ns%g Lo eAUCHIg. AMPYN Ihgayz

possi bly be t han~150 MM. " Further, in the enbodi nents Shown in

Fig. 6, and.flghe Gvebt chatfififeirCWt 4P Pi&dCLabhsy em@wy@@%ael%norg%%i on

conpletion tinme and it is troublesone that "a new right nus e purchased

and set aftepsONLR16RMY gLlay pteﬁeo@{tearﬁ)g- BAUHRICRRRI ALY R cdridBl 84  @nkhe
above, in the enbodi ment shown in Fig. 9, accounting is performed based on
the differ epger et Nesnt drhend SllIGHDGaPIRIHEde SH1@Rr3HeRd ol 8418 vO8) EAadai§Vi Ous
closing day and the reduci ng anount integrated value on the present closing
day. Paynentajs $10@seepe Rkl ywLale t&heOdbt USd Rfeasdtgforhit 6fbh RAMAIB ML TESheM
In Fig. 9, difference calculating nmeans 64 cal cul ates the difference

bet ween energyietersiHgd ¢@resBohditnOtdlianAinehaBoey @aih o firde i FOra@Idingg
means 61 and energy consunption in the energy-saving node determ ned by
converting feansiond. rdtnioagl atidungie el seb annbe gipalleaed tHeetiok ehergnomving

cal cul ated by difference cal cul ati ng neans 64. Accounting neans 91
det er mi nes afifemtounti ng sum based on the integrated value by integrating
means 65. The accounting sumis determned fromthe difference between the
i nt egrat ed Vel uetioget k@ Erevropusawingsimrgedapeantdiomattart t hestproesént is

cl osing day. Accounting nmeans 91 sends out information on the determ ned
account i ng serrittedoifaei pasierdhil whieke oimtiissyed uhéns Henteneray aretaiogk to
a 14 custoner's conputer (not shown in the draw ng), who has purchased
ener gy- savi A8PSERR tLBIrREFGE! iI6ni It mSeCRRE e RIR tePIRp ARG ESeEgETSaving

sel ecting neans 50. Wen entering the energy-saving node, reduction

perm tting RRAHLF2PEATBE®Ee| ecting neans 50 to sel ect the control output
fron1energy-s?ving contraol neans 40. In the enbodi nent shown in Fig. 9,
energy-saviﬁﬁ 55@ HIIH i%s started by selecting the control output from
energy-savin%écontnol neans 4 reduction ﬁernittin means 92.. At this

40 Db ! .
tinme sel ecti AGIneans BoSTE "EHAALER GVAYIRYD PRECITHRS RRGFRST IRICCEHTT BT ©°f

f enerqgy-savin
output o etgegalress%n%: J.gnvention. In Fig. 4, the components identical to those

in previous figures are given the same signs.

In Fig. 4, periodic instruction means 70 periodically gives the
energy-saving mode operation start instruction. Permitting means 51,
when an energy reducing function is purchased collectively over a
predetermined period, permits operation start instruction to be done

by periodic instruction means 70 during the purchased predetermined
9



control neans 40 is selected. Accounting neans 91 determ nes an accounting
sumbased on the difference between the integrated value on the previous
cl osing day and the integrated value on the present closing day.

I nformati on on the determ ned accounting sumis sent to a custoner's
conputer via a network. The customer pays the accounting sumfee . As
nment i oned above accounting is inplenented using a deferred paynent

system FurPHerod  ORRRAEAPR o5 15F ta bR ETRUGHE R (BRFMIFALOR nte GHEPRAES APF8IPR
It earat o, e B Lo oS L SeeRLLL PUBLS TR
ot egr at | nooheAREToR FUHEHEL TR BpERMIR e, nio 1P, BrEEeiSiBe s e he
e’ br esent Pl a1 R e pbe et eph o B B e L S R o

al so be con%i ured to provide a reductiaqn rmtting timer which is started
when accoun ?%gsarlr“gaﬁ%m% §&na¥ (ﬁﬂ%ogﬁréén%n g?"r’r%tlinor]i? lgh éc"na?reé:lm ﬁggﬁn acéotint ed

t 1 i | S. t ' t
The ond of 5 SR5a T PEG YR 3 VROt Piat & oA 08 R RECRRFR TSR 1

reduction p 10t LJer i I f paynent by the custoner is received
SELL ﬁnggrﬁéﬁ%n (38 | é@:{nh%@e@.

wi thin the speci peri od. e pre-set tine of the reduction

per i 110, U4EBIcdiS SR ERRUSE 11 ABNEEY 1001660 SHEATLINE AUSL QRN Jhs ot

received within the specified period, the control output of energy-saving
control neagse A0 1caAn0eLrH8 nseLEALRH BY 58h88bh NbdPaRASH Wharkhifs SRR oh NE

ener gy- savi ng node. According to enbodi mrent 6 of the present i1nvention, the

fol I owi ng ebigeirkeaapy ggragh'tfa@e%aﬁ@)s1T.he\taqe9§fltddwogL@&ﬂ'rércalMi%hﬁé
based on the energy reduci ng anmount when a systemis operated in the

ener gy-savi pgermden dherd a@stsudicd ¥8iNGadadfitdradipaydmnt systRPidhi S
enabl es a custonmer to obtain energy-saving effects equivalent to the anount

paid. In addstiddnivieli, i S1dMiingeneasary toéadhantusiored vaQubeEWain@ @het he
conpletion tinme of the energy-saving operation.
energy-saving mode operation is started.
Fig. 5 shows a time chart indicating the status in which integrgted
value Ep changes.
As shown in Fig. 5, if operation in the energy-saving mode is started
at instant t0, integrated value Ep continues to increase with time.
If integrated value Ep attains set value Eset at instant tl, the energy
reducing function stops and the mode is returned to the ordinary mode
from the energy-saving mode. After that, if a periodic restart is
instructed by periodic instruction means 70 at instant t3, integrated
value Ep is cleared.
-Even if integrated value Ep does not reach set value Eset, integrated
value Ep is cleared by periodic restart as instructed at instant t4.
In addition, if a random restart is instructed at instant t5, integrated

value Ep is cleared.

In embodiment 2 of the present invention, since a periodic instruction
10



( b ) The energy-saving node is continued or stopped dependi ng on wh
the accounting sumis paid within a specified period or not, by proy
reduction permtting tinmer. This nakes it possible for the supplier
suppl y 't he energy-saving service while managi ng whet her paynent has

i npl enented by the tinme paynent is due or not. WRAIAT IS CLAIMED IS 1.
ener gy- savi ryi em i o] bj ect syst.em can he. oper at
ei ther the @gﬁfgﬁbgﬁ%%e@%r{amgn% %ﬁggg irdr?ge R 2 3&P s atli't)cnbn e
ener gy- savi r,at | rtpl ti I redug
erer Y- Sav! B3 UG QBP0 hA! Lok IAELUS LD YIS, SELY Loy
oper ation SEaF bk fstdrdCtdnAhankPhSALRLL %Qn%ﬂ@agxhggﬁﬁ@é}c@al%ts%ﬁaegp
consunption in the ordinary node and that in the energy-savi ng node

returning tRgcANANGY FSAYRArECR A tHgALE ARsuhripde when the integ
val ue reaches a predeterm ned set "value. 2° An energy-saving service

in which an(@hj eslhodymdfmscan be operated in either the ordinary nog
t he energy-savi ng node, conprising; an ordinary control neans that

generat es ang; UtPUsSat bbhrag0tsOlorOUtng Oha PRA Ry Bt L RIEEE 1 m%T
the ordi nary node based on a detecting signal froma sensor, an

ener gy- savi gge Gilseat iMAsibhat generates and outputs the contro
for operating said object systemin the energy-saving node based on

detecting si ghatire dalceghl RYnShfitalos heGiri £§ rfe@hsECNLhaYs S Ble GOR
sel ecting neans that selects either the control output from said ord

control neaesey theswptioal 10thpundrggrtSaindg ABEE JY MEAY I hef@NdF Qlct
and gives the selected output to said object system a permtting ne
t hat perm t soddenpenen gys sperfgmetdeyofetadtlgn ndasukihdSt £HEtd:@mpuaen
energy reducing function is purchased, and a change-over controller
causes sai det=ttdri pgverarmnstumed elecintereecondrinlolast pptmgs Gmtaaiad pg
energy-saving control nmeans if an operation start instruction permt
sai d perm tmémifoyeans i s given, integrates the difference between th
energy consunption in the ordinary node and the energy consunption i

(¢

et her
iding a
to
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ener gy- savi ngn ridgeenkaddiment (ghoynt hreFsel éct tetk difpeterafe batwkesetieeteinaggyreans

fromthe control output from said energy-saving control neans to the
control out PRASUIPGAPR AP BeBHACASYCOYAT E NI MRam$st Whrem thecomtedgrtabeds
reaches a predeterm ned 17 set value. 3. An energy-saving service
i n accor dan®®? with® ACEPAT 2 eNGREF eFAPSWIRF LeRakjEe6tEY &6AcRERd ePY CcORE
a first converting neans that determ nes ener consunption in the g
nmode by con'ﬁ%’}sﬁ“ﬁgl%é“et?ﬁﬁﬁw MaPputo fisoRft el adedi ARt ytidsn il bfenanss

ener gy consgngtion Qased on a correlation table indicating the corre
bet ween t he™2BitP5P%but put and energy consunpti on,

In embodiment 3 of the present invention, the energy-saving eff
can be measured according to the present state of an object sys
because the energy reducing amount is determined based on act
consumed amount measured values in the energy-saving mode.

(D) Embodiment 4

Fig. 7 is a configuration drawing indicating a fourth embodiment -

the present invention.

In Fig. 7, correcting means 81 corrects correlation table 62 ba

on the control output from energy-saving control means 40 and the act

energy consumption in the energy-saving mode measured by act
11
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a second converting neans that determ nes energy consunption in the

ener gy-savi ng node by converting the control output fromthe energy-saving
control neans into energy consunption based on said correlation table, a
di fference cal cul ati ng neans that cal cul ates the difference of energy
consunption between said first and second converting neans , and an

i ntegrating neans that intﬁgfates the difference cal cul ated by said

di fference EAPTHRHPRGMARIHS"I4 MeARS ol gy IR abPRflidienyi de Ay dihempyesent
accordance with claim?2 , whereip said chapnge-over controller conprises: an
actual constFBH IR meGr %ngrﬁiaﬂjs“t h%flﬁﬁrg?ag&r BRILRGNGS PASEEr Yy tRO AL on
in the energg-saving node, a converting nmeans that %gtirnines energq
consunpt i on™FFHIRE oFHEHEr ORBURR 1P e onvEr 998G I hd SE8REPSDI 2B Hut °#% oRft he
ordi nary control s.i.ntao _ener onsunpti.on_based on.a caqrrelation table
'ndi cat i ng CHEBAER SUBH BEP A PRE GOkt I CBLTHIT ARG Sher S OF the
consunption qiﬂj%gence calg%hgting nmeans that calculates the difference

]
bet ween ene}b§aconSLnnﬁ?%ﬂ%aaeferﬁfﬁed by said converting nmeans and act ual

energy cons ti d by said actual consunption measuring neans, and
an integratrﬁg %@gﬁgEﬁﬁgg%ﬁntegrates the difference calculated by said 18

di f1erence calgul Aling DRANSy: 2. ANGERRHEY ARV SCLVECES UM, o

accordance w clalm erern sal ge-over er conprises: an

act ual consgﬁp&hg@eggaﬁakﬁﬁgogpans t hat measures actual energy consunption
in the energy-saving node, an exchangi ng neans that determ nes energy

consunption if $Ne 8l dRAaYg I Geaks d30a88d GhinRL" Sl AldyOBofah ti BT GALHAT

correl ati on between an
ordinary mode using correlation data 83 indicating the correlation of
an object system operating in the ordinary mode for energy consumption.
Correlation data 83 shows the data indicating how much electric power
is consumed by which object system being driven. Which object system
is driven is known by the status signal that indicates the on/off states
of the object system. In this embodiment, the difference between energy
consumption determined by exchanging means 82 and actual energy
consumption measured by actual consumption measuring means 80 is
calculated and integrated.

In embodiment 5 of the present invention, when there is a plurality
of object systems, since the energy reducing amount is determined using
correlation data that give how much energy is consumed if which object
system is operating, the energy-saving effect can be measured taking
these operating object systems into consideration.

Further, an interrupting means may be provided, which interrupts
operation in the energy-saving mode by changing over the selecting

output of selecting means 50 during operation of the object systems

in the energy-saving mode. This makes it possible to adjust the system
12



obj ect systemoperating in the ordinary node and energy consunption) based
on a .status signal indicating which object systemis operating, a

di fference cal cul ati ng nmeans that cal cul ates the difference between energy
consunption determ ned by said exchangi ng means and actual energy
consunption neasured by said actual consunption neasuring neans, and an

integrati nq,gg?egf_ﬂ_ﬁn%ipﬁg;hiﬁggg%g%téﬁaﬁlg\w@rﬂiyféc?Eﬁé‘%?dEﬁéﬁaln@&ee.d PYr %ngﬁple,

di fference a N energy-saving service system.i

accor dance i L 6L AR 2L dNaGChS: RedathANYS OXBLCGRNT kAL A 1tAMRYLSRP: an

actual consunption neasuring means that measures actual enerdgy consunption

i the energy saviimaadeyy AntABKG{id0cHD AR CLPaLadiaihabaeS ener gy

consunption in the 'ordi nary node by converting the control output fromthe

ordinary congyg, @c%;asog B1:Q1 §A8LEYCNSUIRE haPn DRASAM (UL A sCY L4 aEEQMLJ abl e
indicating the correlation between the control output and energy

consunpt i onye @ndi ddeRgDES, 153! FSHALDBEa tRANS LA NAL nGBEGAH 31CEo IdManEL-4¢&F ence
bet ween energy consunption determ ned by said converting neans and act ual

ener gy CONUGiRLboNeMBISHELbdkastléh afitcUat £GFeHBRE I OindEaASHisNGaRESNS; an
integrating nmeans that integrates the difference calculated by said

di fference grlsgulationgnt@anbe saleg}ISaviagaidecst {61 pBRaAENINGRh 1GARN EEIrS
said correlation table based on the control output from said energy-saving

control means taBdofdiRiadet wede @€EgYLIROBEUENI] @F BNsdth&a@@sl gy- savi ng node

measured by said actual consunption measuring neans. 7 . An energy-saving

servi ce systmiftheracts) GadceplatingCheans ZhatWhisglays at least one of the
current integrated values by integrating means 65, the set value, the
difference calculated by difference calculating means 64 and the
expected completion time of the energy-saving mode operation, may be
provided. TFor example, a trend of integrated wvalues by integrating
means 65 may be displa&ed in a bar graph. This makes it possible to
check the energy-saving effect easily.

In addition, a pre-alarm means may be provided, which gives previous
notice that the operation in the energy-saving mode will soon be
completed, before it actually is. This makes it possible to continue
operation in the energy-saving mode smoothly.

(F) Embodiment 6

Fig. 9 is a configuration drawing indicating a sixth embodiment of
the present invention.

In this embodiment., payment of the fee for the energy-saving effect
is made using a deferred payment system.

In the embodiments described above, a set value 1s provided

corresponding to the energy-saving effect and accounting is performed

when the set value is made effective. In this case, payment is made
13



conprises a periodic instruction nmeans that periodically gives the
energy-savi ng node operation start instruction, and wherein said permtting
neans, if the energy reducing function is purchased collectively over a
predeterm ned period, permts the operation start instruction of said
periodic instruction neans in said predeterm ned period. 8. An

energy-savhggngery%%g §&§t%§hLHt%; Qggance with claim2, which conprises a
cl eari ng means®that crear £°4n 1 nt grated value in said integrating neans

when an ener,qysavig FRAS PRELALT AN FILATY LASELYC! Ol SoHINED §.0. 830

change- over con r-of when an ‘énergy-saving peration s

| NSt UCt] Oyl SoREY I AREGE! ddy HoteBe! oAb daChARAROYEE ERNIGOILEEn YA O
9. An min

I
. . =S
perlodlc I nstructi on neans. ener gy-savi ng service syste

accor dance ol LR Gl i 1ndtiEh1GRTRIJISER 14 SRIROHIL SR Al FRANS 1 O

b,
whi ch said t value Is set when an energy-savi ng node operation start

instructi onpiksr@dteR hasdi dr&PaNGeHRYEr1COALT Shd &y 2Eatd #Mnction of
ener gy-savi ng node operation start Instruction is periodically given to

sai d changgnauel 16eNmPlikefutihasad d ther+Qdiie bNTheUsdd Rl 8BS _rel@ucir@n

ener gy-savi ng service systemin accordance with claim2 , wherein sai

perm tting ;pBaRs it eIy BeSEiss/dhHg 150 PRnSet to said setpoint _
mai nt ai ni ng means corresponding to the amount paid for the energy reducing

function. 2@urthdr, A% ERElGPoaBNMG SREMI Q8 BYS! @M Filg AGCOAAANGEY . Wt htCl ai m
2 , wherein said permtting means pernmts an energy-savi ng node operation

start instrgchiefidditatpansantd, tis suetgyViarihheoitengyn r €silichteoh Uflclel ON
is purchased, is input. ' 12. An energy-saving service systemin accordance
wi th cl ai madda ihiiehtroublesome that a new right must be purchased and set after

once completing the energy-saving operation.

Counter to the above, in the embodiment shown in Fig. 9, accounting
is performed based on the difference between the reducing amount
integrated value on the previous closing day and the reducing amount
integrated value on the present closing day. Payment is conseguently
carried out using a deferred payment system.

In Fig. 9, difference calculating means 64 calculates the difference
between energy consumption in the ordinary mode determined by converting
means 61 and energy consumption in the energy-saving mode determined
by converting means 63. Integrating means 65 integrates the difference
calculated by difference calculating means 64.

Accounting means 91 determines an accounting sum based on the
integrated wvalue by integrating means 65. The accounting sum is
determined from the difference between the integrated wvalue on the
previous closing day and that on the present closing day.

Accounting means 91 sends out information on the determined accounting

sum. Information on this accounting sum is sent via a network to a
14



conprises an interrupting neans that interrupts operation in the
energy-savi ng node by changi ng over the selecting output of said selecting
means during operation of an object systemin the energy-saving node. 13.
An energy-saving service systemin accordance with claim2 , which
conprises a setpoint maintaining nmeans to which said set value is set , and
wher el n setup (o8 sSEhnyalede (h8r S HmS 8hPehit aFRIMAI, NkAY ABENS.ARE skgSUi ng
of the energy-saving node operation start instruction to said change-over
control |l er ey Lankigy Qutiaksdifferent tines. 14. An energy-saving service
systemin accordance wWith claim2 ( wherein said change-over controller
conpri ses: fehhdSilonCHEMAN NG MERARD 2t BRinJAl §¥4R BESe ANBITNe £ANSHMPWLAR I N
the ordinary node by converting the control output fromthe ordinary

control megpgetiHOt IR BREYgFARTIAP oA, Bavedt D6h el fElndt hodnd 8Bl @uses
indicating the correlation between the control output and energy

consunpt i 0Be 1@ SIOGORakdBERbI BELEMARS et Baht Al BUBHRESErRAL eGYr §PEHHTREI ON
in the energy-saving node by converting the control output fromthe

ener gy- savisgt®finimeghs M@aNs i nt o energy consunption based on said
correlation table, a difference cal culating nmeans that cal cul ates the
di fference oh wrResmpodiaBst FhbivoAnbRigeen enargy fdavihgardraetond scayieaetli Ng
means, and an integrating neans that integrates the difference cal cul ated
by said 21lvy ghldcetiagcenecabaottal iongpuedrom anerdusstheng camirbsi mgand 40
di spl ayi ng neans that displays at |east one of the current integrated
val ues by saixkductbgn peirmit tieansearsadd. satt vialueimé eldictieg erreescad aul at ed
by said difference cal cul ati ng neans and the expected conpletion tine of
t he ener gyesanviaw ovedet@pareatsida. where the control output of energy-saving
control means 40 is selected. Accounting means 91 determines an
accounting sum based on the difference between the integrated value
on the previous closing day and the integrated value on the present
closing day. Information on the determined accounting sum is sent to
a customer's computer via a network. The customer pays the accounting
sum fee. Asmentioned above, accounting is implemented using a deferred
payment system.

Further, it may also be acceptable that the integrated value in
integrating means 65 is cleared when an accounting sum is determined,
following which a reducing amount is newly started f£rom zero. 1In this
case, the accounting sum is determined using the integrated value itself
in integrating means 65 without calculating the difference between the
integrated value on the previous closing day and the integrated value
on the present closing day.

Furthermore, the embodiment shown in Fig. 9 can also be configured

to provide a reduction permitting timer which 1s started when accounting

means 91 sends out the information on charging an accounted sum to a
15



15. An energy-saving service systemin accordance with claim2 ( wherein
sai d change-over controller conprises: a first converting neans.that
determ nes energy consunption in the ordinary node by converting the
control output fromthe ordinary control neans into energy consunption
based on a correlation table indicating the correlation between the control
out put’ and ener consunptiaqn, a_ second nverting _neans that deternLnes
ener gy cons%ur?sptoﬁéﬁ’ i Egeelé"reg%ﬁ’ suari)vf'ﬁ%n (r;rcgl&egbnilerc%ﬁ\%? Efsnécot f;'rée ce(l)"nt{%la
out put fromthe_.energy-saving c r.ol ans_in er opsunption hased
on said corsfpcﬁcé’f?%‘g ?%Bfoga,. agltﬁlif té‘?eﬁgggtafsl%% a?tq;liﬁ rnrlgérrllg ?ﬁa”E%%Tscuﬁ-é% es
the differ ol UNRLLO n i IntShyangd s .
converti ng%ﬁg??ggﬁ% artlg?ﬁ%segrtg%i %%br?nt%et\éﬁg ?ﬁg}%%tnrégrgt es t(ﬁ"%(ggﬁﬁ_ejfsence
cal cul ated E&’ee&@\%ﬁ.%@ﬁﬁr qREesfal GUleat géﬂic@.a”i'f 2hd SIler (GRAPLES{NY a
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amount when a system is operated in the energy-saving mode. The fee
is paid using a deferred payment system. This enables a customer to
obtain energy-saving effects equivalent to the amount paid. In
addition, it is not necessary for the customer to be aware of the
completion time of the energy-saving operation.
(b) The energy-savingmode is continued or stopped depending on whether
the accounting sum is paid within a specified period or not, by providing
a reduction permitting timer. This makes it possible for the supplier

to supply the energy-saving service while managing whether payment has

been implemented by the time payment is due or not.

WHAT IS CLAIMED IS

1. An energy-saving service system in which an object system can be
operated in either the ordinary mode or the energy-saving mode,
permitting an energy-saving mode operation start instruction when the

energy reducing function is purchased, operating said object system
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zZ. {t{{{l ! l lii change-over controller that causes said selecting means to select
the control output from said energy-saving control means if an operation
start instruction permitted by said permitting means is given,
integrates the difference between the energy consumption in the ordinary
mode and the energy consumption in the energy-saving mode, and returns
the selected output of said selecting means from the control output
from said energy-saving control means to the control output from said

ordinary control means when the integrated value reaches a predetermined
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energy-saving control means into energy consumption based on said
correlation table,

a difference calculating means that calculates the difference of
energy consumption between said first and second converting means, and

anintegratingmeansthatintegratesthedifferencecalculataﬂbysaid
difference calculating means.

4. An energy-saving service system in accordance with claim 2, wherein
saild change-over controller comprises:

an actual consumption measuring means that measures actual energy
consumption in the energy-saving mode,

a converting means that determines energy consumption in the ordinary
mode by converting the control output from the ordinary control means
into energy consumption based on a correlation table indicating the
correlation between the control output and energy consumption,

a difference calculating means that calculates the difference between
energy consumption determined by said converting means and actual energy

consumption measured by said actual consumption measuring means, and

an integrating means that integrates the difference calculated by said
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object system operating in the ordinary mode and energy consumption,

based on a status signal indicating which object system is operating,

a difference calculating means that calculates the difference between
energy consumption determined by said exchanging means and actual energy
consumption measured by said actual consumption measuring means, and

an integrating means that integrates the difference calculated by said
difference calculating means.

6. An energy-saving service system in accordance with claim 2, wherein
said change-over controller comprises:

an actual consumption measuring means that measures actual energy
consumption in the energy-saving mode,

a converting means that determines energy consumption in the ordinary
mode by converting the control output from the ordinary control means
into energy consumption based on a correlation table indicating the
correlation between the control output and energy consumption,

a difference calculating means that calculates the.difference between
energy consumption determined by said converting means and actual energy
consumption measured by said actual consumption measuring means,

an integrating means that integrates the difference calculated by said

difference calculating means, and
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energy consumption in the energy-saving mode measured by said actual
consumption measuring means.

7. An energy-saving service system in accordance with claim 2, which
comprises a perilodic instruction means that periocdically gives the
energy-saving mode operation start instruction, and wherein said
permitting means, if the energy reducing function 1s purchased
collectively over a predetermined period, permits the operation start
instruction of said periodic instruction means in said predetermined
period.

8. An energy-saving service system in accordance with claim 2, which
comprises a clearing means that clears an integrated value in said
integrating means when an energy-saving mode operation start
instruction is given to said change-over controller or when an
energy-saving mode operation start instruction is periodically given
to said change-over controller by said periodic instruction means.
9. An energy-saving service system in accordance with claim 2, which
comprises a setpoint maintaining means to which said set value is set
when an energy-saving mode operation start instruction is given to said
change-over controller or when an energy-saving mode operation start
instruction is periodically given to said change-over controller by
said periodic instruction means.

10. An energy-saving service system in accordance with claim 2, wherein
said permitting means determines a set value to be set to said setpoint
maintaining means corresponding to the amount paid for the energy

reducing function.
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energy-saving mode.

13. An energy-saving service system in accordance with claim 2, which
comprises a setpoint maintaining means to which said set value is set,
and wherein setup of a set value to said setpoint maintaining means
and issuing of the energy-saving mode operation start instruction to
said change-over controller are carried out at different times.

14. An energy-saving service system in accordance with claim 2, wherein
salid change-over controller comprises:

a first converting means that determines energy consumption in the
ordinary mode by converting the control output £from the ordinary control
means into energy consumption based on a correlation table indicating
the correlation between the control ocutput and energy consumption,

a second converting means that determines energy consumption in the
energy-saving mode by converting the control output £from the
energy-saving control means into energy consumption based on said
correlation table,

a difference calculating means that calculates the difference of
energy consumption between said first and second converting means, and

an integrating means that integrates the difference calculated by said
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10 10 a first converting means .that determines energy consumption in the
ordinary mode by converting the control output from the ordinary control
means into energy consumption based on a correlation table indicating
the correlation between the control output and energy consumption,
a second converting means that determines energy consumption in the
energy-saving mode by converting the control output from the
energy-saving control means into energy consumption baged on said
correlation table,
a difference calculating means that calculates the difference of
energy consumption between said first and second converting means, and
an integrating means that integrates the difference calculated by said
difference calculating means;
and further comprising a pre-alarm means which gives previous notice
that the operation in the energy-saving mode will soon be completed,
before it actually is.
16. An energy-saving service system in which an object system can be -
operated in either the ordinary mode or the energy-saving mode,
operating said object system in the energy-saving mode based on said
energy-saving mode operation start instruction, integrating the

difference between energy consumption in the ordinary mode and that
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an energy-saving control means that generates and outputs the control
output for operating said object system in the energy-saving mode,

a selecting means that selects elither the control output of said
ordinary control means or said energy-saving control means and gives
the selected control output to said object system,

a reduction permitting means that causes said selecting means to select
the control output of the energy-saving control means when entering
the energy-saving mode,

an integrating means that integrates the difference between energy
consumption in the ordinary mode and that in the energy-saving mode
after entering the energy-saving mode, and

an accounting means that sends out information on the determined
accounting sum based on an integrated value in said integrating means.
18. An energy-saving service system in accordance with claim 17, which
comprises a reduction permitting timer, that starts when said accounting
means sends out information on the accounting sum to a customer, and
the time is up when the calculating operation is continued to the end
of a specified period, and wherein said accounting means resets said

reduction permitting timer if notice of payment by a customer is received

by a supplier within said specified period, and if notice of payment
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by a customer is not received by the supplier and thus the time is up

forthezeductionpermittingtimer,saidaccountingmeansdoesnotcause

said selecting means to select the control output of the energy-saving

control means.
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