2 June 2005 TITLE OF THE | NVENTI ON: Energy-savi ng Service System BACKGROUND
OF THE INVENTION 1. Field of the Invention The present invention rel ates
to an energy-saving service systemin which power consunption is reduced
by operating machi nes and equi pment in an energy-savi ng ngddine2005
Description of the Prior Art Fig. 1 is a draw ng indicating an exanple of

the confi i.on onventional supply pu control system In Fig. 1,
primary s%%ogu'ﬁg% %ﬁﬁﬁwﬁ HQF%HSWMSBF" WELEP 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 supply

chilled V@zgferR%NBOtSF \Q%Ee&n%ﬁuﬁ%%ondary supply header 7 fromprimry supply

header 4. OW Sensor neasures the flowrate of chilled water or hot
wat er  suppli tQ return header 2 via two-way type control valves 9 and
heat exgﬁ'a%ljgegfdso 1t$?o#rl1ws°é§gﬁﬂary supply header 7. Pressure difference
sensor 12 {,ﬁaeas%ggmt: t’ievgh&j_&{%g i%Ias ressure of_ chjlled water or hot water
bet ween secON&ary supply header 7 and °r 8t (Fir THeBUE"D S RtT YA SR dfber
control | el

' Wh

I i d I 5
that ¢ he BHERAMH SoRRRRR: S8 PRIRIC 8oR S i e Fhrly T Resde™
measur ed Jy gwe§&n_%%§i§g%eqr essure di fference sensor 12. 1 2 June 2005

2. Description of the Prior Art

Fig. 1 is a drawing indicating an example of the configu:ation of a
conventiocnal supply pumﬁ control system.

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

Secondary supplﬁ pumps 5 are provided with inverters 6 and supply
chilled water or hqt 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

i
2

header 2.
Operating number controller 13 issues operation commands to secondary
supply pumps 5 so that the optimum number of operating pumps is cbtained

. using values measured by flow sensor 8 and pressure difference sensor

1z.



In the control systemshown in Fig. 1, chilled water or hot water delivered
fromprimary supply punps 1 is supplied to heat exchangers 11 at the
secondary use point by secondary supply punps 5. The flow rate of the
secondary circulating flow is variable because two-way type& JWEHO®R val ves
9 are controll ed depending on the heat exchangi ng anounts required by heat
exchanger syl lthel BohBi5). A€ emOgieswal iAQF DgTer chamniéd| warexrl 3ri BStiegater
operation conmands to secondary supply punps 5 so that the optinmum nunber
of oper atdd1g vepu@PSrons poht@iynedphly gpempsti ng Shmyliredt eovihddt Bkomamsgsor 8,
and at the same tinme sends a rotational frequency control signal to

i nvert ersil @tseh¢ haicohhery age pethtpbe- setordiafrfreserplivalpuppessur €he stlast ai ned
by detecting the differential pressure between secondary supply header 7
and r et urrathkeatl ehe Zewohapy esserlatdnffidognicevaeimde Héraubei ra-edycade
energy consunption due to punp driving. The value for custoners of an

ener gy- sawintgosd wsilens i9sarteheordnolhéd dépembimgyors bhetieby exohangling agpurttiss
system However, control systens and their application prograns for

real i zi ngresudrgi-sn\Headg encitahgegt 1det erm ne nonetary val ue correspondi ng
to the effects of energy-saving. For this reason, suppliers of

ener gy- savimghiy saeas operakigigt mumpertdeaitrol e g h3 dddues vaeuat i@oadumansts
realize reasonabl e profits neeting the expectations of custoners due to

t he pri nciglsecohdadmnesuppily eoYnnsr Sosre thatt e eptinmfhi sunkehefagreradinghough
the energy-saving effects are different depending on the scale of the

obj ect s tryrips dsnebiiined bndliatestoperfdiowngate ividd £éowtsisoachi orrd at

(al gorithns) thenselves are conpletely the sane. In order to solve this
probl em thfesang $ige Aeadem wALREAMR fRCY gPNFBRL\E iRt DR iRsoner

i s shared equal I)E/ w th the service su(;)pl ier 2 _ :
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 sensor 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—sa.ving could not
determine monetary value corresi)onding to the effects of energy-saviné.
For this reason, suppliers of energy-saving systems, in spit:e 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 diffécent
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



2 June 2005 and the custoner, based on the concept of supplying
energy-saving services, not objects. However, this systemis practiced in
servi ce business only and the manufacturers supplylng product merchandi se
cannot enjoy its benefits. SUMVARY OF THE | NVENTI ON The pr &é#ite 28@&nt i on
is intended to solve the above-described problem and thus the object of

the presenananvestctondr] Obda IcEL tRB cORGSEY -orS ARy 85§ Vafr SA SR M yher e
even nmanufacturers supplying product nerchandi se can obtain counter val ues

cor r espondsagvidesgnnenestdjécsaVi Agweedd e%hibysfsrﬁéhle{@rﬁﬂalaﬂiéé&%ﬂ‘%,@gice
according to the principle of "one price for one val ue W t hout using the

convent i onaisPTésaCioplle @ha" 6RE mAifGethAsrHNEMPPIYVIRY CproBRItEmPERERPIL ON
OF DRAWNGS Fig. 1 is a drawing indicating an exanple of the configuration

of conventamms eayppl yrpuwapecotd.r ol systenms. Fig. 2 is a configuration
drawi ng i ndicating an enbodi nent of the present invention. Fig. 3 is a
drawi ng i | $UMMARYt OBRQTEE\INYERTEON on of the systemshown in Fig. 2. Fig. 4
is a configuration drawi ng indicating another enbodi nrent of the present

invention. PhgprBsest anckrationgid intesided ttiong IvVReL PO Ald @R o1 b p sy S
shown in Fig. 4. Fig. 6 is a configuration drawing indicating a third

enbodi mentarst thine phesebfedinvent tha. pfbgpnf71nwshtaeﬁfugurﬁﬁlﬁﬁhlﬂﬁyMéHJ
indicating a fourth enbodi mrent of the present invention.

ensrgy-~ savingservicesystemwhereevenmanufacturerssupplyingproduct
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 indicatiﬁg an example of the configuration of
conventional supply pump control systems.

Fig. 2 is a configuration drawing indicating an embodiment oﬁ,the
pPresent 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.



3 2 June 2005 Fig. 8 is a configuration drawing indicating a fifth

enbodi nent of the present invention. Fig. 9 is a configuration draw ng

i ndicating a sixth enbodi nent of the present invention. DESCRI PTION OF THE
PREFERRED EMBODI MENTS The present invention will be descri ZduneR00bin
detail with respect to the drawings. (A Enbodinent 1 Fig. 2 is a

confi gurati §agdr@viisng Foufimpirangoamrastodi ikiicaeinghe £iEaSeRMbod ARt LEN.

In Fig. 2, ordinary control neans 30 generates a control output "Con" for
oper ati ng &ie adfesentsystarhiion.an ordi nary node based on an input = signal

for control and outputs the control output. The input signal for control
is a detectFds- S dgsak tonfhgursthswrdraineg gndiauk Ng CORtIxeh R mMAt of
generates a control output "Cos" for operating the object systemin an
ener gy- saviir) pRsgenbatasterdnon- det ection signal from a sensor necessary for
energy-saving control and outputs the control output. The above descri bed
detection 2% TLEYN % o PREFERREDs EMBQDIMENTSner gy- savi ng control is a
detection signal obtained by adding a detection signal from another sensor
to the det eBR% ®Fe§PRRdNVention whal dendescmitedhbé o tipudetad1ostimaeypsant r ol
means 30. Sel ecting neans 50 sel ects either one of the control outputs from
ordi nary cohtt8 IREEIS30 or energy-saving control means 40 and transnits
t he selectég control output to the object system Selecting nmeans 50
functions HWAMERE En the exanple shown in Fig. 1, the input signal for

control is g
é&g. 2 1s a configuration drawing indicating an embodiment of the

present invention.

In Fig. 2, ordinary control means 30 generates a control output “Con”
for operating an object systeﬁ in an ordinary mode based on an input
signal for control and outputs the control output. The input signal
for contrel is a dgtection signal from a sensor.

Energy-saving confrol means 40 generates a control output "Cos” for
operating the obje‘cfc system in an energy-saving mode based on a detection
signal from a senéor necessary for energy-saving control and cutputs
the control output. The above déscribed detection signal from sensors
necessary for energy—saving control is a detection signalrobtained by
adding a detection signal from another sensor to the detéction signal

- from the éensor which is input to ordinary control means 30.

Selecting means 50 selects either one of the control outputs from
ordinary contrbl means 30 or energy-saving control means 4a: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



detection signal fromthe flow sensor. The detection signal from4 2 June
2005 sensors necessary for energy-saving control is, for exanple, a
detectio signal obtained by adding a detection signal fromthe pressur
difference sensor to the detection signal fromthe flow serddune 2005
control output-is a rotational frequency control signal to bi transmtted

Lo | nver o1 $endbgs 8belaYRLAMAg0SE SIS pLoASEANIAT, - SlppLY DUBS ...

Permtting nmeans 51 perm s an enérgy-savi ng no

instructionsmggglagbggggéw'ﬁfdg&& fyhﬁéh%ﬁﬁ%% %H%%Qg§§%P8rH§P %%%gghged

operation start instruction’s given to C -ove

Perm ting HEARS: e SERLLS toen e X 36Y Id19n 0PI ordREL A1 ONBLALL: oy,

. . ! 0O
instruction when a password, given if an enérgy reducing Tu

purchased, benéfput oullianags OuerrfaRibl] CErO AN Shes! ino peans
n (0]

5C corresponding to the energy-saving effect. ange- over roid ep! 60,

converting gBaismiGkedetsr MPES-80E! OPhe %%HéHErpéi%xri %oﬁgfs%dciﬁas@éo;ﬂgg% by

converting control output "Con" of ordinary con means 0 “ene
consunpt i onsugpl'y pampd. on correlation table 62 that indicates correlation
bet ween control output and energy consunption. In an exanple shown in Fig.

1, correl atiparmaling RlagxXIETEemitead %n%&b?ﬂéﬂi%gp?nb}ﬂ@e%%%tﬁg%gg%m

signal from4 to 20 mA which is transmtted ™o Inverters

driving el ecistimicavRr whek\h leRedgd abb@udIMIGM rdrRAYBAT 500 JIBBNSEB. The
determ nes energy consunption in an energy-saving node by converting

cont rol out pexdmitCes’ @ﬁex&lﬁﬁ:é@y-sﬁ:&‘ti‘cngixfsQEthE:@ioﬁma.@S gfient Ot &N ge-oves
consunption "es" based on correlation table 62.
controller 60. Permitting means 51 permits the energy-saving mode
operat:l.o'n start instruction when a password, given if an energy reducinc
function is purchased, is input.
Change-over controller 60 changes over selecting means 5¢
corresponding to the energy-saving effect. |
In change-over controller 60, converting means 61 determines energy
consumption in the ordinary mode by converting control oﬁtputv'Con"
of ordinary control means 30 to energy consumption "en” based on
correlation table '62 that indicates correlation between control output
and energy consumption. Inan example shown in Fig. 1, correlation table
62 expresses the relationship between an analog signal from 4 to 20
mA which is transmitted to inverters and the pump driving electric power
(kWh) in a table form.
Converting means 63 determines enerqgy consumptibn in an energy-;aving

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”)



Difference cal cul ating neans 64 determnes the difference("en"-"es") 5 2
June 2005 of two val ues of energy consunption determ ned by converting
means 6 and 63. Integrating neans 65 determ nes integrated value Ep =
E("en" - "es" by integrating the difference determi ned by ?d-illiﬂ%b?@‘ﬁge
calculatin neans 64. Setpoint nmaintaining neans 66 hol ds set val ue Eset
for an ener @f twedilueg GeHBLgy FREs e ' et val ue .
reflecting that thera is an e%}rergy-‘g?vtﬁr?g %ﬁ’%@#ﬁe!}%yicég e{/t%n@em?in%ét
when an enerapd gavi nc  node operation start instruction is given. Cearing
means 67 clears integrated value Ep of integrating neans 6 if an

ener gy- savi Ngiitedea0Def AbhR 63! dldernAREE UGk 90,1 S FaY§D £, SAIRATIL.NG MEans
68 conpares integrated val ue Ep V\;Eet se% Li\%% ﬁgat':es%%aaﬂ%l Eharde&hover es

sel ecting NMe3NSnbOgrsiing RnDi HAF i correspondi ng. . to a conparison
result. \When the ener gy-gsav?ng %&%hg%ﬁeaﬁe%@%nue bY dirfegenns ‘t‘%"éﬁé#gy
reduci ng amadRhsreaches the relation Ep > Eset, control is returned to the
ordi nary node fromthe energy-saving node. In other words, when the energy

reduci ng anp@etpberehesinklenfed AL 68T HS ad N teggég%{r;)fg%vgt %mde s

started, control is returned fromthe energy-savin h&%oPBERET v
nmode, resul feageidy ddin@Nermhe 15N L & i achi eyed, . Operation of
the systemshown in Fig. 2 will be de‘écr"{egg%?%%tg%rlg i %KFEE%?%FIP%H‘:W?%

the initial ivanumeaigylBiedipdBtoeal ug iER o, infinity. This starts the
operation in an ordinary-node. When the gri%l;#er:'é%géjf r‘i’ée%{&h‘c%ﬂeaﬁyr‘éa"ms

purchased, pedendreragioeatardlinPeiulkisn S&f YRvOfL. the energy reducing anmount
and the operation start
: Clearing means 67 clears integrated value Ep of integrating means 6:
if an energy-saving mode operation start instruction is given.
Comparing means 68 compares integrated wvalue Ep with set value Eset
and changes over selecting means 50 using a binary signal corresponding
to a comparison result. When the energy-saving mode operation is
started and the energy reducing amount reaches the relation Ep > Eset,
control is returned to the ordinary mode from the energy-saving mode.
In other words, when the energy reducing amount reaches the setpoint
after the energy-saving mode is started, control is returned from the
energy-saving mode to the ordinary mode, resulting in the ehérgy-—saving
effect being achieved.
Operation of the system shown in Fig. 2 w.ill be described.
Operation is started with the initial value of'integrated value Ep
set to infinity. This starts the operation in an ordinary mbd;a.
When the energy reducing function is purchased, permitting means 51
pemits setup of the energy reducing amount and the operation start

instructions. Permission for setting up the energy reducing amount and



instructions. Perm ssion for setting up the energy reducing anount and 2
June 2005 the operation start instruction is inplenented according to a
sequence protected by password input and the like. The password is
recei ved when the energy reducing function is purchased. A pases2008
corresponding to the energy reducing amount, controller identification

nunber,  opefi@bbefatical btk EnsBAKtBE 1ls KpichedEDE ra@:tcggdﬁr({gj tb S5 YEGQuen

S
processing is carried out by a password generating neans shown™1n "the

drawi ng. Wigio e e@ngr gysswodd Gnp@t aRBWHe BBleUP BHM LA NG/ AL O igdilen
instruction are permtted, clearing neans 67 clears integrated val ue gp in

i nt egr at i ngtineanersp, redndifgirunak ién BsehusidR3N0Niyag siord co&%EQ@ng
energy reducing amount is set to setpoint maintaining neans 66. This I's

set by perntdting emany TeduChapoemeusy, RAkreller HEARULALES, { Qumber, -
integrate the difference between energy consunption in the ordinary node

and ener gy amsuinphi start ratee ener ghe SAKeNds"QdBerd eSS 33shBES This
difference-integrated value Ep exceeds set value Eset, the energy-saving

node is cxupnnbpsamdgtﬂmegarmﬂha oet yna gaaswbﬂacyaﬂk@&fyhgnm@apsIdot shown in
energy-saving is to be inplenented again, the energy reducing function is
agai n pur chésedravimg password is input, and operation is started. Fig. 3
shows a tine chart indicating the status in which integrated value Ep
changes. As Wawntlien $iargy3 fedicing apewrst | estdp) 4P EREr GYeSaMicnd JHRER i S
started at instant to. integrated value Ep begins to increase with tine.
I f integrdinsgrvation Egeapamminsedetcleak vy eahsad7 iclebastidtdegrhbed enRaugy
reduci ng function stops and the node is returned to the ordinary node
Ep in integrating means 65, and set value Eset corresponding to a
purchased energy reducing amount is set to setpoint maintaining‘meané
66. This is set by permitting means S1.
Change-over controller 60 continues to integrate the difference
between energy consumption in the ordinary mode and energy consumption
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 inFig. 3 (a), if operation in the energy-savingmode ig s‘éarted
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



fromthe energy-saving node. The integrated value Ep is subsequently 7 2
June 2005 maintained at Eset. As shown in Fig. 3 (b) , if the energy
reducing function is repurchase and restarted at instant t2, int egrat ed
value Ep is cleared then begin to increase with time identd ¢#he 2808he case
shown in Fig. 3 (a). Exanples of the energy reducing functions to be

pur chased areishaivedaltomsefReduci ng anmount Price Password XYZAUp to 100
MAhV500, 000 XYZBUp to 200 MAhVI00, 000 XYZCUp to 500 MAV2, 000, 000 The
greater the Asdsiwigimfagnts () berf pechraes ,retdh%n.h?%ﬁ{ct&@ﬁ 1%%3;;%%'13%@

be set to setpolnt nmaintaining neans 66. For exanple ~ passwor

i s input toapdruestarhed mealtstatt tReriMtegraged®alse Fb i H@NBLESa QRER 3LL9R
start instruction in the energy-saving node because this password iS a
regul ar pas$notrcredsenivtth ngmeeadentitalets thesehseVahsih GAr F@%D@Q'aﬁg to

t he reduci ng amount 100 MM to setpoj-nt rmaintaining neans 6 Accordi ng
to enbodi nenExamples lod presenrgy medntiog, funbeidnd towbagourehhesh Sard Show
obtai ned: (a) Wen the energy reducing function is purchased, operation in
the energyP8¥®¥ng node is pernmitted and the energy reducing anount in the
energy reducing node i's integrated. The energy- saving node is cut off when
t he int egr af@&s¥RAdue reaches an Redoomnhg cerouespondi ng tmridee anount paid.
That is, if_an energy-saving effect corresponding to the

XYZA Up to 100 Mwh - ¥500,000
XYZB : Up to 200 MWh ¥900,000
XYZC Up to 500 Mwh ¥2,000,000

The greater the reducing amount to be purchased, the higher.the set
value to be set to setpoint maintaining means 66. TFor example, if
password "XYZA" is input to permitting means 51, permitting means 51
permits coperation start instruction in the energy-saving mode because
this password is a J":egular password. - Permitting means 51 sets a set
value corresponding to the reducing amount 100 Mwh ~to setpoint
maintaining means 66. |

According to embodiment 1 of the present invention, the following
effects are obtained:

(a) When the energy reducing function is purchased, operation in the
energy-saving mode is permitted and the energy reducing amount in the
energy reducing mode is integrated. The energy-saving mode is cut off
when the integrat_ed value reaches an amount corresponding to the i’:lmount
paid. That is, if an energy-saving effect corresponding to the
purchaéed sum is achieved, the energy-saving function is stopped at
that time and operation is returned to normal operation. This makes

it possible to rationally determine a price corresponding to the energy
. 8




purchased sumis achieved, the energy-savlng function is stopped at that
time and operation is returned to normal operation. This makes it possible
to rationally determne a price corresponding to the energy, 2 June 2005 .
reduci ng anmount, and even manufacturers supplying product feY¥MaRE0®  can
obt ai n counter val ues corresponding to an energy-saving effect (b) Since

t he i nt egr at esiuwAngeamdurit) Caddbe&K ﬂzhhﬁﬁaé’@%_%si&%ﬁpsipﬁﬁgtﬂ%ﬁggéz&ti on

start instruction is given, the energy reducir e energy-savi ng

node can be qaropdthyneasiteedvalds SoBses Haki 08 A eh'é‘i—?ﬁpé‘{& - s?¥£ 09,
node is started when a energy-saving node operation star instractton i s

given to th (thasgeceviere dantsodled valudNLREEIYn A1 n I%O?LrsahiggreSt ar
instruction is given periodically to the change-over confroller, t system

can enter thmeanehgyepam'dtmgmrrade::*eiﬁds&ﬁ:uaﬁiérpcﬂsc%liwn?rtﬁ@@:%%é% ré&@tc:ﬁi nce

the set value to be set to the setpoint maintaining nean is erm ne

cor respondi regronp talpurteh asengy SaMIhEr mde RACHEYpF GG Nme 4 HGLI ON,
rational counter values can be applied to the energy-savin effects. (e)

Si nce an endrgy- Santagrprmtktiopelmt tioh dHedigl - s 8idd) Glda@N ikS st REFLA thed if a
password (which is issued when the energy reducinc function 1s purchased)
I's input, s&aerEYysavingntmrdengoidratanrl GrasViiistri®dfoncals bgifssuUrgd.¢1( B)
Enmbodiment 2 Fig. 4 is a configuration drawi ng indicating another

embodi ment shangeoyaeseontrodient bon.anl redeirgy-davidlf REAPOHSIL . slodeiagal

to those in previous figures are given the same signs. In Fig. 4, periodic
i nstructi oniREERACTiT® pergiowncaetiodjicad by tive thendigiwes v A G:oRREB1 DHEr @k On
start instruction. Permtting neans 51,

system can enter the ener_gy-saving mode either periodically or randomly

(d) Since the set value to be set to the setpoint maintaining mean

is determined corresponding to a purchasing sum for the energy reducin

function, rational counter values can be applied to the energy~saﬁin‘

effects.

(e) Since an energy-saving mode operation start instruction i

permitted if a password (which is issued when the energy reducin:
function is purchased) is input, security in entering the energy-saving
mode can be assured. |

(B) Embodiment 2

Fig. 4 is a configuration drawing indicating another embodiment of
the present invention. In Fig. 4, the components identical to those
in previous figures are given the same signs.

In Fig. 4, periodic instruction means. 70 periodically giv:as the
energy-~saving mode operation start instruction. Permitting means 51,
when an energy reducing function is purchased collectively over &
predetermined period, permits cperation st‘art instruction to be done

by periodic instruction means 70 during the purchased predetermined
9




when an energy reducing function is purchased collectively over a
predeterm ned period, permts operation start instruction to be done by
periodic instruction nmeans 70 during the purchased predetermned 2 June
2005 period. Operation start instruction permission is givehJede&Rfng,
over controller 60. For exanple, if the energy reducing function fc one
year is col | @rie@}yOperstiasedtant eihsthechi &S QRlmi s8Fod S o Bil L&l evant
fiscal year, an operation start instruction is perm'tte} ? %lﬁe Samengr

manner as t h@VeRtsdityehlesiown Foxr Exanpld, PErRk!dANG Y PAiuc: S, .a_set
val ue to setpoint maintaining neans 66 when the operatic u'::slt %r?géc?\tsjto ug‘ti.on

is pernitted®ieolfFalissordmdnseld puehesed! shan! o8 GitlecRREr LA PN o QF 8
periodi operation start instruction or a random operation start i nstrtctio

permitted byTpEeAnt figraterer:.54n opbrhtnst s e @fxs@}dé’c@bnaisogéhﬂfiéted ]
operation start instruction or a random operation start instfuctiol Is

received, cl ehe i SRPenBanRes Asc Fearsnbiodt e tsddwl ai #er i, 2‘?‘.ngeHlﬁtting mear
ener gy- savi ngjem)de operation is started. Fig. 5 shows a tine chart _

i ndi cating tPeSetatuset vahiae clo setpegnatred nty bl 1ty FPakd 38085 AS: g?gg\%pcn
Fig. 5, if Sgerat ion in the energy-saving node is started at 1nstan Jto,

i ntegrat ed V3I3FE ERSEEHItIS0e4s tremictedse with time. |f integrated val ue
Ep attains 'sellt‘_ val ue Eset at instant tl, the energy reducing function stops
and the node YEYRuPHRIEESSt At pdenants modegidd D Bpelet 1 &NEY 2 SV G
node. After that, if a periodic restart is instructed by periodic

i nstructi on WRSAALID SHATEnirshuation|on egrad@en opelrdesfp &5l eas ehcrhyen

i f integrat e% vg}LvFe I%g' does not-reach set value Eset, integrated value Ep
is cleared B PaFIoli%y PeTititingsmeans blict 8¢ easnohansstdither a periodi

operation start instruction or a random operation start instructio
1s received, clearing means 67 clears integrated value Ep, and th:
energy-saving mode operation is startegd.

Fig. 5 shows a time chart indicating the status in which integratec

value Ep changes.

A:s. shown in Fig. 5, if operation in the energy—saving-mocie is started
at instant to0, 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 crdinary mode

from the energy-saving mode. After that, if a periodic restart is

instructed by periodic instruction means 70 at i.nstant t3, integrated
value Eﬁ is cleared.

-Even if integrated value Ep does not.reach set value Eset, inte;;rated
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.

I Y . .
n embodiment 2 of the present invention, since a periodic instruction
10




In addition, if a randomrestart is instructed at instant t5, integrated
value Ep is cleared. In enbodinent 2 of the present invention, since a

periodic instruction 10 2 June 2005 neans that issues the %ﬁﬁé%%-a@%ing
node operation start instructic periodically is provided, A I
ener gy .reduci ng amount is assure for custoners, and nmanufacturers can

obtai n countansathies iGehbeCinev8hérgy-REVILHE RBabOSpd It ULE SAEHIY nk AN NI
anounts. (C) Enbodinment 3 Fig. 6 is a configuration drawing indicating a

third enbodip@ibdicallieipReeiled N¥REENARal bReFig relucdfd YWabutPNSUNTLI QN
measuri ng nmeans 80 neasures the actua energy consunption in the

ener gy- savi rprmgaonbEas i€ MRpbfOftudetsldan 68081NBO LY $a RS  ITTREL BYe 1+
directly measuring, for exanple, th electric power consuned in )

i nvert er - contcahlienly MO Fuvhid ehepGWeredud®ilt &oudtd .t he ermbodi ment shown in
Fig. 6, the difference between the energ: consunption determ ned by
converting nEanseEddodimemtt ke correl ation table and the actual energy
consunption directly neasured by actua: consunption neasuring nmeans 80 i's
cal cul at ed artig.hbsislid fcenengerdtsoni MiAgnat e6d1 ddtiagbedinmat eAvoiiddi® o

present invention, the energy-saving effect can be neasured according to
t he present theapeesdntadnebpeicin.syster because the energy reduci ng anpunt
is determ ned based on actua: consuned anmobunt neasured values in the
ener gy- savi ngmBiée. 6(DctEriodemmmiptdot-ingasdring aecanafdogmeaduds dha \Wchga
i ndicating a fourth enbodi nent - ol
energy consumption in the energy-saving mode. Measurement of actua
consumption is performed by directly measuring, for example, th
electric power consumed in inverter-controlled pumps with a powe:
monitor.

In the embodiment shown in Fig. 6, the difference between the energqg:
cdns'umption determined by converting means él from the correlation tabl:
and the actual energy consumption directly measured by actua:
consumption measuring means 80 is calculated and this differenc-e is
integrated.

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

(D) Embodiment 4

Fig. 7 is a configuration drawing indicating a fourth embodiméentu-oi
the present invention.

In Fig. 7, correctihg means 81 corrects correlation table 62 basec

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

energy consumption in the energy-saving mode measured by actual
11



the present invention. In Fig. 7, correcting neans 81 corrects correlation
table 62 based on the control output from energy-saving control neans 40
and the actual energy consunption in the energy-saving node neasured by
actual 11 2 June 2005 consunption neasuring means 80. |n erbd#ieBdB@54 of
the prese] invention, since correlation table 62 is corrected based on the

actui nmeasur edneERIIONC HRRAPinD Mmednize sNer O &HdaiREnfMURE GAR :br ser .
cal cul ated taking into consideration the deterioration of punps or 't i

due to secul anvenaings. s{ige Eobadiatedh tabke B2 8s ichr2ec08d HbIYEQInOPh S LAY, NI
indicating a fifth enbodinent ¢ the present invention. In Fig. 8,

exchangi ng meeasufiA ded@fgy NemsARPE YN COEAIMBHh LSy | Pedobindl ARt "mde |
using correlation data 83 indicating the correlation ¢ an object system

operating i ncaheloraidnedy ngotte: of ©5nATLEGY1 610 BRY HRIt@Nor&VIdntb AluAPs dat & 83
shows the data indicating how nmuch electric powe is consuned by which
obj ect systehikeidug dbi vemuladhchingh] ect syste is driven is known by the
status signal that indicates the on/off state of the object system In
thi s enbodi meBl , Erbeddinédtersence between energ consunpti on determ ned by
exchangi ng nmeans 82 and actual energ consunption neasured by act ual
consunpti on nBagurd g mecorsti§liratiaaldcaviedndndat ey Fiedh dubsaikhesi nent
5 of the present invention, when there is a pluralit of object systens,
si nce the enthgpunesdnti tayemtdont is determined usin correlation data that
gi ve how nmuch_energy is consumed if which objec systemis operating, the
ener gy- savi nglefffigct 8¢ saxdiengbes meeds t&k datermines energy consumption in tt
ordinary mode using correlation data 83 indicating the correlation c
an object system operating in the ordinary mode for energy consumptiorn
Correlation data 83 shows the data ihdicating how much electric powe
is consumed by which object system being driven. Which object syste
is driven is known b_y the status signal that indicates the on/off state
of the object system. In this embodiment, the difference between energ
consumption determined by exchanging means 82 and actﬁal energ
consumption measured by actual consumption measuring means 80 1
calculated and integrated.

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

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

output of selecting means 50 during operation of the object system

in the energy-saving mede. This makes it possible to adjust the syste
12



t hese operating object systens into consideration. Further, an interrupting
means nay be provided, which interrupt operation in the energy-saving node
by changi ng over the selectin output of selecting neans 50 durin

operation of the object system in the energy-saving node. 2r#ine 3&@@5 it
possi blre to adjust the syste 12 2 June 2005 by returning the system

t enpor ari | y b¥ore Herndngi tieer yy stethetenpoira@XBRRbahel ér&mag.gjneﬁe.syﬁ;re&%ﬂot_
operating as expected, the object syste can be adjustéd by interrupting
t he energy- ddvRRgohirRi sisten ischop ofemmtiel ¥aldigek@edct pni RbjaBE i ng
means 66 and issuin of the energy-saving node operation start instruction
to change- o¥én Bemibisted 6P imteribeptarg ithd endrgi-sdivifigr@ide tines. This
makes i~ possible to enter the energy-saving node after performng a trial
ru. in the dddPndiefupodea sktemlubasedtiiongt afaiatSehiMPhtSns FEhRSIJMLE, a
di spl ayi ng neans that displays at |east one of thh current integrateé
val ues by i Afethaterrgoresaringsnoddepseatial veart ihstedubesereeckalfubated
by difference cal culating means 64 and the expected conpletion ti'ne of the
ener gy- savi RE"HiRfe FpéPatedbe wayrbed qutout detEferentexandy €, tiid haRdsof
integrated values by integratinc neans 65 may be displayed in a bar graph.
Thi s makes PPSHIRS %P@r’c’f@r Eltfe gRere-smvdng ynsley afige o pbe€brRafy hVeridl ru
addi tion, a,$re-alarn1neans may be provided, which gives previous notice
that the opt?adtiTdinerRe noder a§temthegsabdmanicl| asosn weaueconpl et ed,
before it acfually is. This nmakes it possible to continue operation in the
energy-savingu$ﬁﬂﬁémﬁﬁﬁotﬁl§4SRQP¥iEﬂtmﬁﬁm#emha6 FHapla¥si ataley ioger afi oK)
dr awi ng indécatiqg a_si xth _embodi nent of

current”integrated values by integrating means 65, the set value, the
difference calculgted by difference calculating means 64 and the
expected completion time of the energy-saving mode cperation, may be
provided. For example, a trend of integrated wvalues by integratinc

means €5 may be displayed in a bar graph. This makes it possibie tc

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 confinﬁe

operation in the energy-saving mode smoothly.

(F) Embodiment &

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

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

In the embodiments described above, a set value is provided

corresponding to the energy-saving effect and accounting is performed

when tha set value is made effective.
13

In this case, payment is made



the present invention. In this enbodi nent, paynent of the fee for the
energy-saving effect 1is nade using a deferred paynent system In the
enbodi ments descri bed above, a set value is provided corresponding to the
ener gy-savi ng effect and accounting is perforned when the Zdne20% is
made effective. In this case, paynent is made 13 2 June 2005 using an

advance payniihgS¥st&itancd pignpPdLfgNts shown in Fig. 4 and Fig. 8, the
effects neetin the paid anount may not be obtai ned because the

ener gy-savi nginmtle QRS &ine@Rs Sétwln # ASF{HCli [ i yen ry. peri.qd
using the periods instruction neans. Fogkj ex%?r%lfzi,ggi ?'tﬁ%@é%\ér%%sr%ecﬁf i'ng

function o taanpaid 1&fbidthmks B HAS8Haidde gre%l:sé ofe t&%ﬁﬁg%lﬁienegn%rogy

reducin anmount may possibly be |l ess than 15 Furt her

enbodi ment s opkowtiomstagt idstfiddtiod 1A dH fh edery eiriogiufsﬂgﬁ q:lhteréeeqi'%rd di ct
t he energy-saving operation conpletion tim and? tp I's troubfeso HAr a

new ri ght misstbectiorchaars, ardr S&famdfibe: 1£ QM ahR If1g:hhe i
ener gy- savi ng operation. Counter toan?he above, ien tgﬁ}ee}eér%%a?lﬁeﬁfn%%&f\lmoi n

Fig. 9, accauntahdsoi mwpesf piriasbaseatheOfedda difdiRy ggg@ap%tn\é@gg dtterzﬁwin
reduci ng amounl integrated value on the previous closing day the

reduci ng armewntnt imdyegbas sy akugeon thg: psesmpt cl osi ng day. Paynent is
consequently <carried out using a deferred paynent system In Fig. 9, -

di fference c&hcthati g nearsbéditainukbabes iheigi ff erepces . hahween %“e%gy
consunption in the ordinary node determned by converting neans 61 an

energy conséspiiffiicuatt he mrElgy-SaY iengrgPdrvdales i Rad ond¥oRMalh Bn
means 63. Integrating neans 65 integrates the difference

and it is troublesome that a new right must be purchased and set afte:
once completing the energy-saving operati.on.

Counter to the above, in the embodiment shown in Fig. 9, accountin
is performed based on the difference between the reducing amounni
intégrated value on the previous closing day and tﬁe reducing amouni
integrated value on the present closing day. Payment is conseqguently
carried out using a deferred paym'ent. system.

In Fig. 9, difference calculating me%.ns 64 calculates the difference
between energy consumption in the ordinary mode detenﬂined by convertinc
means 61 and energy consumption in the energy-saving mode determine¢
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 inté.grating means 65. .The accounting sg.um is
determined from the difference between the integrated value on the
previous closing day and that on the present closing day.

Accounting rgeans 91 sends out information on the determined accounting

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

14



cal cul ated by difference cal cul ati ng neans 64. Accounting neans 91

determ nes an accounting sum based on the integrated value by integrating
nmeans 65. The accounting sumis determned fromthe difference between the
integrated value on the previous closing day and that on tZhéune 28eht

cl osi ng day. Accounting neans 91 sends out information on the determ ned
accounting suBtomhéd ¥ FRbRPePN(ddH ShaGHOUA! | SUP10S ) Sefto Vi etwork to
a 14 2 June 2005 customgr' S c(orrputer (not ?Flkgm |rjfh§I2|'e gfrl%v%%ga?d}\ﬁl&?gsﬁas
purchase eereegyy-saiing S&FMice8S. . Reduction permitting nmeans 92 changes
over selecting neans 50. We: entering the energy-saving node, reduction
permitting meafscOor pESE:tt 19§ wednsng2 rmaaﬁeé%vfee M&%&n%%&gnggl wggt put
fromenergy-savini control neans 40. In the enbodi nent shown in Fig. 9,

ener gy- savi agteperatheknesgs! 4G mdae,SEEOMHIRE 1d1611€05h0G cheaﬂgtspé’kaﬁ&%m
ener gy-saving control nmeans 4( by reduction permtting neans 92. At this

tinme sel ect saleareiansmblns ;50 WeargREcORNe (cOnthSL ShlQuUMELEn t Hig GRILL YL p,
out put of energy-savinc control means 40 is sel ected. Accounting neans 91

det er m nes aentixdcowats ngp.sum based on the difference between the
integrated value on the previous closing day and the integrated val ue on

the present Izltdei ergpadiyent nhowmnein Piy .08, tdiRrdel £4MHNRESpAEHIVAL{ NG SHFR 1 S
sent to a custoner's conputer. via a network. The customer pays the -

account i ng b¥umalfeesindstheeobhtuweld calhpwe, f10C @bt G dvany RS SERAL fdaNSi N0 a
deferred paynent system Further, it may al so be acceptable that the
i nt egr at ed Mamgduphion peeyittingymerans265 Atsthieaiad sdRRtaARgaRdNEL NG SUM
i s determ ned, '
changed over to the side where the control output of energy-savinc
control means 40 1s selected. Accounting means 91 determines ar
accounting sum based on the difference between the integrated value
on the previous plosing 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 bé acceptable fhat the integrated value in
integrating means 65 is cleared when an accounting sum is determined,
following which a reducing amount is newly started from zero. In this
case, the accouﬁting sum is determined using the integrated value itself
in integrating means 65 without calculating the difference hetween the
integrated value on the prgvious closing day and the integrated 'iralue.
on the present closing day.

Furthermore, the embodiment shown in Fig. 9 can also be configui:ed

to provide a reduction permitting timer which is started when accounting

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



foll owi ng which a reducing amount is newWly started fromzero. In this
case, the accounting sumis determ ned using the integrated value itself
in integrating means 65 w thout calculating the difference between the
integrated value on the previous closing day and the integrPalus® 280%e on
the present closing day. Furthernore, the enbodi nent shown in Fig. 9 can
al so be configured to provide a reduction permtting timer which is
started when accounti n% neans 91 sends out the information on charging an
account ed SS§FPIET a 205 Te JHME 260%° CHEP oM F1BRE PRRF A5CTe P SRR et the
tinmer operates _to the end of_ a specified period..In this case, accounting
means 91 F@?@Pgl?%e,?er’r%ucﬁ‘bnt%ér %S nGEPHRTITS WAV nf P HifhTe it oy

t he custoner. i s, recei v_gd,vvith_i n thl‘g speci fied period. If the pre-set tine
of the r&GGREELIR RETMUECERG THMEr 1 sPUptBFe CauBBYTHE &y et cH%F?“&? ffom
the custoner is not received w tﬁ,iﬁgnt he,scgecirfoﬁit et% period, the control

out put  of SEREF Y- EsiRy Fe6nfPBF! ¥e48°Can & LEPett AT Y L &8¢ ng
means 50. This stops the energy-saving node. According to enbodi ment 6 of
the preseEAPREER PERMLERENG G oR Tg P 1T @EeE BT B AER WRdd® T5)™ Fre
account i ng sum i s, cal cul ated $a ed on the ener re,dgici r}% anount when a
system i s “HBEPRERAHS (PR SRS NS a@;g%}:;ﬁs% -LofRetios - §h8 ¢t g a<T g B4
deferred paynent system This enables_a_custoner to tain enerqgy-saving
effects eI SHANT BELAHECUTANTCHE 4 SRR whaI TSR =R Y % ISt LAAEaEr y
for the customir,F to_be aware of the .cor{‘lpl tion tinme of the energy-saving
oper at i on>°¢ b) e EMRT Vs §OPTY WEdE"Y "%Bnti nued or stopped depending on

e g A2cBSERM S LBl PR 8 AL heeRROEI 4R oRET ERE 211000 ng"Y
effects can be achievead:
(a) The accounting sﬁm is calculated based on the energy reducing
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 équivalent to the amount paid. In
addition, ;t is nof necessary for the customer to be aware of the
completion time of the eqergy-saving operation.
(b) The energy-savingmode is continued or stopped depending on whether
the a;counting sum is paid within ra 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.



a reduction permtting timer. This nmakes it possible for the supplier to
supply the energy-saving service while managi ng whet her paynent has been

i npl enented by the tinme paynent is due or not. 16 2 June 2005 WHAT IS
CLAIMED I'S: 1. An energy-saving service systemin which an2o8jt&2089st em
can be operated in either the ordinary node or the energy-saving node,
conprising:, an ordinary control neans that generates and outputs the
control output” for operating an object systemin the ordinary node based
on a detecting signal froma sensor, an energy-saving control neans that
generates and outputs the control output for operating said object system
in the energy-saving node based on a detecting signal or detecting signals
required for @HRF AR SRAIMER ISontrol, a sel ecting neans that selects either

the control output fromsaid ordinary control means or the control output
from said energy-saving control nmeans and gives the selected output to
said object system a permtting neans that permts the energy-saving node

operation gta i 5 n_the ener reduci ng.function i s

pEr chased, ﬁ'anéﬁae%%ggé%%] s\éﬁgﬁ%?%l ﬁyésﬁeﬁh%?l “’é’éﬁge%“ gs%’e}i"‘l:'ﬁc TG iehs to
select t ol. _out, f Ld enerqgy.-saving control nmeans if an
operatidnnﬁg%gggaiﬁgt%%%#%%ngggl%?éf%ﬁfﬁnﬁaégi %%e t%q%ﬁfyﬁﬁﬁﬁﬁnqgmﬂﬁﬁen,

integrates&h@giggg erence between the energy consunption in the ordinary
mode and the eénergy consunption in the energy-saving node, and returns the

cner gy saviD RS A e s R SR b O S PR s o Rtor ol R €

for operating an object system in the ordinary mode based on a detecting
signal from a sensor,

an energy-saving control means that generates and outputs the control
output for operating said object system in the energy-saving mode based
on a detecting signal or dategting signals required for energy-saving
control, |

a selegting means that selects either the controlrcutput 'from said
ordinary control means or the control output from.said energy-saving
control means and gives the selected output to said object system,

a pemitting means that permits the energy-saving mode operation start
instruction when the energy reducing function is purchased, and

a change-over controller that causes said selecting means to select
the contreol output from said energy-~saving control means if an aperation
start instruction permitted by said permitting means is given,
integrates the difference between the enargy 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 contrel output

from said energy-saving control means to the control output from said

ordinary control means when the integrated value reaches a predetermined
17



ordinary control neans when the integrated val ue reaches a predeterm ned 17
2 June 2005 set value. 2 . An energy-saving service systemin accordance
with claiml , wherein said change-over controller conprises: a first
converting means that determines energy consunption in theZ2dmg 2809y node
by converting the control output fromthe ordinary control neans into
energy consunption based on a correlation table indicating the correlation

between the.coptyQl output and energy consunption, .a second converting
means that - det er m res energy consunption in the energy-saving node by

converti NO21 o CONILD)- QULALL LY A1 Lhee o PP L0Xs SR 10, LONLT Ol o3RS L0k 0

energy consunption based on sard correlatio

calculatingaﬂyQﬁénggggvgpkgg ggfggglggmﬁgiggﬁence of energy consunption

between said first "and second converti hg neans, and an integrating nmeans

that 1ntegratescdheodiilelenneatal Gl ahet Mt .38l do dhf Lo0eNGE. Cal Gul 8Ld no

r
means. 3. An energy-saving - service systemin accor ce W

wherein saig e -0l | i X actual consunption
I L AR AT e

ener gy- savi g, STRAE, eﬂegw%ﬁgw?tﬂﬁag séd13h 9%%‘;%5%%%?“?@3%?%&%88?%? Lion

in the ordinary node by converting the control ro y

control i r t] S orrelation table
neg{;_,s cok?&i)aﬁ.l% QXUQ LUEQ Egﬂtzpﬁ ggt%\?t (;aal,lilt p&{lgﬁ% ceoﬁ)g[uﬁ?l:]_on,

indicating the <correlation between the contr

consunpti o, Acdhflracessabeubating ERans.thal falaulates, the dif ference

bet ween energy consunption determ ned by said convetting means “ahd ual

ener gy 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 thaf integrates the difference caiculated by said
difference calculating means.

3. An energy—séving service system in accordance with claim 1, wherein -
said change-over controller comprises:

an actual consumption measuring means that measures actial 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
energyconsumptiondeterminedbysaidconvertingmeansandactualenergy

consumption measured by said actual consumption measuring means, and

anintegratingmeansthatintegratesthedifferencecalculatmﬂbysaid
18



consunption neasured by said actual consunption neasuring neans, and an
integrating nmeans that integrates the difference calculated by said 18 2
June 2005 difference cal culating nmeans. 4 . An energy-saving service system
in accordance with claim1 , wherein said change-over cont4dune2005
conprises: an actual consunption nmeasuring neans that neasures actua

energy consunption in the energy-saving node, an exchangi ng neans t hat

deter”ine%i%ﬁ@fQHc&Qﬂﬁﬂﬂ?&{ﬂﬁ%%@aﬁp? ordinary node, using said correlation

data indicating correlation ween an object systemoperating in the

Or i pary. A0deaffls LI 160 TRUIPLL 005 PIRAL 08, 5L ALUR SL0RT) diiadt ' N

whi ch object system’is opefating, a différence carcula

cal cul at esathecgl {Jere0ce. habueeD. BARLIY, consumption deter i ned by said

exchangi ng neans and actual energy - NSuUmpti on nmeasured by said actual

consunpt i og,Measy4 an..i rati ans that iptegrates the
differ enceggglggu!it%jf er}%%gﬂgg%%ﬁ%%ﬁafpgrg@%aggl gg?gﬁ?ﬁuﬁggngr_:t%al_ SRR TIY

energy-sagg@gxﬁﬁﬁﬁkcgns%ﬁ;%ghkgggﬁgﬁgggﬂgﬁimﬁth claim1l , wherein said

change-over controller conpris ual’ consunption neasuring means

t hat neasUEﬁ%x@ﬁEH%gFfﬁggﬂythgpHéHﬁRﬁhQQén@rgﬁgo%ggaggiﬁﬁégggagﬁ%gyagﬁnde

converting means t eterm nes energy cons 1 on

b i n |c0 i 1 | L ard
y convergadyg, tae ﬁgﬂj.rcg QEEPAJEJ.ofnr ﬁg}é %dtq%g}:g% %ccﬁcrgrge iragbo? ar}:%w@&%x?@]?ati on

energy consunption based on a correlation

means. That Saont ot ae SERt P RO R RgR Canf sk af T GRE Gt er i ned
by said couey bh N sPBARS s@.@gaﬁq_tnld@l:a@ﬂ?gf @¥ich object system is operating,

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

an integrating means that integra;es the difference calculated by said
difference calculating méaﬁs.

5. An energy-saving service systenlinfacéordance with claiml, whéréin
said change-gver control;er-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 cutput and energy consumption,

a difference calculating means that calculates the.difference betwsen
energyconsumptiondeterminedbysaidconvertingmeansandactualenergy
consumption measured by said acrtual consumption measuring means,

an integrating means that integrates the difference calculated by said

difference calculating means, and
18



consunption neasured by said actual consunption neasuring neans, an
integrating nmeans that integrates the difference calculated by said

di fference cal cul ati ng neans, and 19 2 June 2005 a correcti ng neans that
corrects said correlation table based on the - control out@iune 2098ai d
ener gy-saving control nmeans and the actual energy consunption in the

ener gy-savi ng node neasured by said actual consunption neasuring neans. 6.

An ener gy- SavidigeS@h Ml G an%SEHRB EHrALaQ Qélﬂﬁ‘éo%&gatcilﬁ e ‘MAE%E on the -
conprises a periodic instruction means that periodically gives the

ener gy- savéstg-mndeu Opet Adotns s @rdnergst SaEHHORon AR WRGHLEI Qnégén% actual
permtting neans, if the energy reducing function 1s purchase

col | ecti vednergyetoms nadehes vhede fe¥dyaday Pey Mdes hoes, 0RO aLi an SLart,
instruction of said periodic instruction neans in said predeterm ned

peri od. 7 conANmeBnesgynsvirifs S&anisce systemin accordance with claim1l,
which conprises a clearing neans that clears an integrated value in said

i ntegratimy nBaRs:ewheRs &M w6 Gy GAYY Bl AR ARSIALLEON, SHAEL 2 {NBL ryction is
given to said change-over controller or when an energy-saving node

oper at i on comarisénsd rptiioatci snPeiicedbs ahdhJirugn péf&éﬁ¥631§9a§£$E§“@?é‘.
controller by said periodic instruction neans. 8. An energy-saving service
system i n eaecgy esmnciagwintdeeC lopiefa liomhé €t CQIERLLSESR, SSIPME TR L,]isni ng
means to which said set value is set when an energy-savi ng mode operation
start inspemiiOing smepnsn 1O $Bé densA@NJCQYEInC ORI N 18l éﬁ?&a@@d

ener gy-savi ng node operation start instruction is periodically givento
sai d changelbwerivedytseid arpdpdetsahthiepePBL, bBSHIUCthODBIRA on stazt

instruction of said periodic instruction means in said predetermined
period.

7 - An energy-saving service system in accordance with ¢laim 1, which
comprises a clearing means that clears an integrated value in said
inteQrating means‘~ when én eneréy-saving mode operaticn start
instruction is gifen to said change-over controller or when an
ene;gy—saving mode operation start instruction is pefiodically given
to said change-over controller by said periodic instruction means.
8, an energy-saving service system in accordance with claim 1, 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 isg periodically given to said change-over controller by
sald periodic instructicn means.

9 . An energy-saving service system in accordance with claiml, wherein
saild permitting means determines a set value to be set to said setpeoint
maintaining means corresponding to the amount paid for the energy

reducing function.
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9 . An energy-saving service systemin accordance with claim1, wherein
said permtting neans determ nes a set value to be set to said setpoint

mai nt ai ni ng nmeans corresponding to the amount paid for the energy reducing
function. 20 2 June 2005 1g. An energy-saving service systéhduweéﬁﬁ@rdance
with clainl, wherein said permtting neans permts an energy-savi ng node
operation start instruction if a password, issued when the energy reducing

function 1(& RUTENASGYsal Byd BPU sceldyst AL CREESNT RN PLSEIYICL, SHSLEM I N
accordancesw th clai'm 1, which conprises an interrupting neans that

i nterrupt s, oRELALRLOP: iy TG ns SNERAYsSAY | dME F0IE2 Y0 £ RRIAYI BPe OMEHnt BEart

sel ecting output of said selecting neans duafing operation of an object

systemin the eReL9YrSaViRPsMRLE. 112udW BRAT B)e SAWINY $EEVEGE SUALEMRA D
accordance wth claim 1, which conprises a setpoint maintalining neans to

whi ch sai d; sef,-4aktigs | s;Sehpurand wherein setup of a set value to said
set poi nt mal Nntaining neans and issuing of the energy-saving node operation

start insgfuchj iy, -satho BaPAROUGE+ SORM D RTaaAke €A0d LeSi Yt Mich
different tines. 137 An energy-saving service systemin accordance wth

claim 1, wheretpsSahd;igPange aus’ meQM M odder 1 SIS opBrdd {3 GOMMRY tiNg
nmeans that determ nes energy consunption in the ordinary node by

convertinghecon n%ﬁtep%% fc!hQHbH% SF NalY LARCEShy BBENS: | ¥ GARLr Y
consunption based on a correlation table indicating the correlation

bet ween thei1eeRifP! RUhBUtaRIE e NEYI% tEORS WDt AN, o1 eTRCOMLICANVER L IhQ
nmeans that determ nes energy consunption in the energy-saving node by

converti ngnlbbgyCOMNIQ medtput fromthe

12-. An energy-saving sgrvice system in accordance with clainyl, which
comprises a setpeint 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 gnergy-saving mode operation start instruction to
said change-over controller are carried dut at different times.

13. 2An energy-saving service system in accordance with claim. 1, wherein
saia change-over controller comprises:

a first convertihg means that determines energy consumption in the
Vord:i.nary mode by converting the control output from the ordinary contrel
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 c¢ontrol output from the
energy-saving control means into energy consumption based on said
correlaticn table,

a difference calculating means that calculates the difference cof
energy coansumption between said first and second cenverting means, and

an integrating means that integrates the difference calculated by said
21



energy-saving control neans into energy consunption based on said
correlation table, a difference cal culating neans that cal cul ates the

di fference of energy consunption between said first and second converting
nmeans, and an integrating neans that integrates the differdkdére 8802ul ated
by said 21 2 June 2005 difference cal cul ati ng neans; and further conprising
a di splaying neans that displays at |east one of the current integrated

val ues by smirder8i&Yr AN PBY Seagdl d set  value, the difference
cal cul ated by said difference cal culating means and the expected

conpl et i on aninBuBfhdrheoRpel A¥ySavd g1 apd ti i N energy-saving
service systemin acco?dgnce \?\A t h J'cl"aig% ﬁg %\%ﬁérge?lg& éjzijsél%ﬁsar?gei(%g%‘r one

control | er ogotps ics@gend fidegtacnvantkhthyeans i hat ! ener gy
consunption in the ordi narefi/l node by convygsti ng t egrgg%ﬁoﬂe%%ﬁst’pﬁ?“?rs&ﬁlthe

ordinary ceatii®) thBEErehee @ACEGYa N 8H ML 308 PASRd AN & cQortel ation
table indicating the correlation b%t'vvee% the cont ro?lcgu %ﬁﬁﬁgﬁa“%ﬁ“&éaﬁ

consunpt i OBad theSEEMILCOBMR eitROn BARS £ hat Q@éregr(%nsgﬁn%&%%rgg%%)% Yoption

in the energy-saving node by converting the contr outp

ener gy- savlhg aeosidrely -BBANGy ka0 RNEF HerCONs LDl AL Dasgd Papjlr?qi $herein
correlation table, a difference cal culating nmeans that calculatés FhE

di fferencesaid craasgyoeanediptéOrbebmeeisesaid first and second converting
means, and an integrating neans that integrates the difference cal cul ated

by said di&f&rsnceosad cillngt ndghTRARE; adniiHEL h@&%%é@&i%np&g-@g arm
means whi ch gives previous notice that the operation int energy-sa?/l ng
node wil | setinabe moasplyet@erting the control output from the ordinary control
means into enérgy 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 ocutput from the
energy-saving contrbl means into energy consumption based on-said
correlation tahble,
a differenpe caleculating means that calculates the difference of
energy consumption between said first and second converting means, and
an integrating means that .integrates the difference calculé;ted 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.
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before it actually is. 22 2 June 2005 15, An energy-saving service system
in which an object systemcan be operated in either the ordinary node or

t he energy-saving node, conprising: an ordinary control neans that
generates and outputs the control output for operating an 2igrexP08§stem-in
the ordi nary node, an energy-saving control neans that generates and

out puts the control output for operating said object systemin the

ener gy-saving node, a selecting nmeans that selects either the control

out put of said ordinary control neans or said energy-saving control means
and gives the selected control output to said object system a reduction
permtting neans that causes said selecting neans to select the control

t put of B L. i .t - i
ouput o Ue snrosaysne.cgatsol: T8hs WSOl o] B LD Sneray. squ no

node, an integrating nmeans that integrates th

consunpt | ObokBathe of dhnaier Mae S 603! nbBo BE RSr Ay 2aylng mode after

entering the energy-saving node, and an” accounti ng mnean SEd o6 G

i nformati ogoppridhgdeterm ned accounting sum based on an integrated val ue
in said integrating neans. 16. An energy-saving service systemin
accordance \whtdraahaticbRtrdhhedhs EOIPELRES 8 BAUG QR AL LLing timer,
that starts when said accounting nea%s senggabuﬁﬁhﬁﬁgfnaefgwtgﬁgfﬁﬁput

accounti Nngfsdgerad iRYSAP B jectNghsdelCihi f1R: | %g he cal cul ating
operation is continued to the en sof 3 specﬁ?Fgga Sﬁggf and wherein said

accounting ER&MSrg@SeAEinRksh i@ MO ALt d L4028 I Bl bde NOLL CE Of
paynent by a custoner is received by a supplier MAﬁLln s%ld;gﬁ%ngfﬁﬂl
period, ansutgdutn@biCepéfatRay®id object system in the energy-saving mode,
a selecting means that selects either the control output of said
ordinary‘control means or said energy-saving control means and gives
the selected control ocutput to said ocbject system,
areductionpermittingmeansthatcausessaidselectingmeanstoselect
"the coﬁtrol output of the enérgy-saving control.means when entering
the energy-saving mode,
an integrating means that integrates the diffgrence 5etWeen 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.
16 | An energy-saving ssrvice system in accordance with claim 15, which
comprisesareductionpermittingtimer,thatstartswhensaidaccounting
means sends out information on the accounting sum teo a customer., and
the time is up when the calculating operation is continued to the end
of a specified period, and wherein said acceounting means resets said

reduCtionPermittingtimerifnOticeOfpaYmentbya1customerisreceived

by a supplier within said specified period, and if notice of payment
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23 2 June
time is u
not caus

energy-savinc control neans. 24

T

2005 by a customer is not received by the supplier and thus the

for the reduction permtting tinmer, said accounting neans does

said selecting nmeans to select the control output of the
2 June 2005

by a customer is not received by the supplier and thus the time is u
forthereductionpermittingtimer,saidaccountingmeansdoesnotcaua
sald selecting means to select the control output of the energy-savin:

control means.
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