31111111111111111 5 1 DESCRI PTI ON WATER DEMAND OPTI M ZATI ON SYSTEM CONTROL
SYSTEM AND PROGRAM *159159* Field Enmbodi ment s descri bed herein

T

relate generally to a water demand optim zation system which ulates —
the demand for water by custoners and controls supply of 10(:!"% ﬂ” uwwm ,lr om
a water-supply systemto dwelling units, a control system wh

the water demand optim zati on system and al program whi ch i s usedsyisp a ,
conputer of this system Background 15in a conventional Wwate er*scrppﬁf\x
system raw water, which is taken in fromrivers, is purified in a water
purification pl ant. O ear water is Bupat ired tk Tust@mers via a plurality of
distributing reservoirs. Meanwhile, in a sewage system waste water, which
is 20drained by custoners, is conveyed to a sewage treatnent plant via a -
plurality of punping statinyTeEr DEeAwas e TWMIEATIONS Wyjseeied to sewage
treatnment in the sewage t=aimrRent splsamy, Aamd PROSRAM ged to rivers, etc.

5
Field
Embodiments described herein relate generally to a
water demand optimization system which manipulates the
demand for water by customers and controls supply of
10 clea; water from a water-supply system to dwelling
units, a control system which is uséd in the water
demand optimization system, and a program which is used
in a computer of this system.
Background
15 In a conventional water-supply system, raw water,
which is taken in from rivers, is purified in a water
purification plant. Clear water is supplied to
customers via a plurality of distributing reservoirs.
Meanwhile, in a sewage systém, waste water, which is
20 drained by customers, is conveyed to a sewage treatment
plant via a plurality of pumping stations. The waste
water is subjectec to sewage treatment in the sewage
treatment plant, and dis;harged to rivers, etc.
In this manner, the water-supply system and sewage
25 system carry out their_processes according to water
demand by éustomers..
On the other hand, customers, in many cases, use

water without being conscious of energy costs. It is
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n this manner, the water-supply system and sewage 25system carry out their
processes according to water demand by custoners. “On the other hand,
custoners, in many cases, use water w thout being conscious of energy
costs. It is 2 enpirically known that two peaks of water demand occur in
the norning and evening in a day. The tinme zones of the norning and

eveni ng, at which the peaks of water demandzoccur, are tinme zones in which
the power unit rate is high. As descri bed above, since the tine zone
in which the peak of water demand occurs overlaps the time zone in which

the power unit rai® 4541190 krivWg @datdedlo Peanad 5t has: 410 dendd@abecain the
wat er - supply system and 1l0sewage systemin the tinme zones in which the

power unit rate irs #tHghoConsequrntdwanihe 0ost dfy wat®re triget nemtes of
increases. Citation List Patent Literature 15Patent docunent 1: Jpn. Pat.
Appi n. KOKAI Pubilieatdmoningo.arR0@-55768 Summrich the peaks of water
demand occur, are time zones in which the power unit
5 rate is high.

As described above, sinée the time zone in which
the peak of water demand occurs overlaps the time zone
in which the power unit réte is high, a great deal of
water has to be treated in the water-supply system and

10 sewage system in the time zones in which the power unit
" rate is high. Consequently, the cost of water
treatment increases.
Citation List
Patent Literature
15 Patent document 1: Jpn. Pat. Appln. KOKAI Publication
No. 2001-55763
sSummary
Technical Problem
As has been described above, since customers are
20 not conscious of energy costs, they use a great deal of
water in time zones in which the power unit rate ‘is
high. Thus, a great deal of water is treated in the
water—-supply system and sewage system in the time zones
in which the power unit rate is high, leading to an
25 increase in the cost of wéter treatment.
The object of the invention is to prqvide a water

‘demand optimization system which can reduce the cost of



*Techmni cal Probl em As has been described above, since custoners are 20not
conscious of energy costs, they use a great deal of water in tine zones in
whi ch the power unit rate is high. Thus, a great deal of water is treated
in the water-supply system and sewage systemin the tinme zones in which the
power unit. rate is high, leading to an 25increase in the cost of water
treat ment. The object of the inventiaoh is to provide a water demand
optim zati on system which can reduce the cost of 3 water treatnent, by
shifting and snoot hi ng peaks of water demand, Solution to Problem Accordi ng
to an enbodi mrenvatkhereebsmphayi ded sk ifwatrey ademancbapting zaddlan system
whi ch produces clear water in a water purification plant fromraw water
whi ch is taken wattroneananidnt ake source, conveys the clear water by a punp,
and supplies the clear water via a distributing reservoir to an urban area
i ncludi ng a 10pbatakiivy 6P Aweblliemg units. The water denmand optim zation
systemincludes a managenent term nal, a measuring apparatus, a demand
i nformati on generati Agcording to an embodiment, there is provided a
5 water demand optimization system which produces clear
water in a water purification plant from raw water
which is taken in from an intake source, conveys the
clear water by a pump, and supplies the clear water via
a distributing reservoir to an urban area including a
10 plurality of dwelling units. The water demand
optimization system includes a management terminal, a
measuring apparatus, a demand information generating
‘unit and a water-supply control apparatus. The
management terminal is provided in each of the
15 plurality of dwelling units, and is configured to drive
customer equipment, which performs an operation using
water, in a time zone in which a power unit rate is low
in each of the plurality of dwelling units. The
measuring apparatus is provided in each of the
20 plurality of dwelling units, and is configured to
measure an amount of water used in the dwelling unit in
which the measuring apparatus is provided. The demand
information generating unit is configured to generate
water demand information in the urban area, based on
25 the amount of water measured by the measuring apparatus

proVided in each of the plurality of dwelling units.

The water-supply control apparatus is configured to



wunit ‘and a water-supply control apparatus. The nmanagenent termnminal is
provided in each of the 15plurality of dwelling units, and is configured to
drive customer equipnent, which perforns an operation using water, in a
time zone in which a power unit rate is lowin each of the plurality of

dwel l'ing units. The measuring apparatus is provided in each of the
20plurality of dwelling units, and is configured to neasure an anount of
water used in the dwelling unit in which the measuring apparatus is

provi ded. The denmand information generating unit is configured to generate
wat er demand i nE@RRBLIOR HN J® UrPan i r hasatk on Zotdie @emamd whisat er
nmeasured by the neasuring apparatus provided in each of the plurality of
dwel I'i ng units. i¥hen@ater<suppl theoniat@lr appadrad ush fsriconfoguiedl to 4
control the punp in a manner to neet water demand which is indicated in the
wat er demand i nfadniatiizen saand eacmenti mose drt rgest mentecasirihi ¢cdiel wat er
purification plant and a cost for conveyance of the clear water with

S5ref erence to apvanitatineh a reaste fpowsonvsnancg eof Brliefceaeript¢on'diht he

Dr awi ngs FIG 1 is aviewillustrating the configuration of a water
demand op®i m zatPERTSPSTemCadc IrdilAg o8 a1 itha RevvdiWeht . Ta0H G 2 is a
view illustrating the confiBgu,raIi on of, an, urbaP area_and,a integrated

rief Description of tne Drawlngs

control apparatus in FIG I&

FIG. 1 is a view illustrating the configuration of
a water demand optimization system according to a first
embodiment.

10 C FIG. 2 .is a view iliustrating the configuration of
an urban area and a integrated control apparatus in
FIG. 1. |

FIG. 3 is a view illustrating a relétionéhip

between a transition of a power unit rate and a
15 transition of water demand.

FIG. 4 is a view illustrating the cbnfiguration of
a water-supply system and a water-supply control
apparatus in FIG. l..

FIG. 5 1s a view illustrating the configuration of

20 a sewage system and a sewerage control apparatus in
FIG. 1.

FIG. 6 is a flow chart illustrating a process at a
time when thé integrated control apparatus and water-
supply control apparatus in FIG. 1 control the water-

25 supply system.
FIG. 7 is a flow chart illustrating a process at a

time when the integrated control apparatus and sewerage



‘FIG '3 is aviewillustrating a relationship between a transition of a
power unit rate and a 15transition of water demand. FIG 4 is a view
illustrating the configuration of a water-supply system and a water-supply
control apparatus in FIG 1. FIG 5is aviewillustrating the
configuration of 20a sewage system and a sewerage control apparatus in FIG
1. FIG 6 is aflowchart illustratipg a process at a tine when the
integrated control apparatus and water-supply control apparatus in FIG 1
control the water- 25supply system FIG 7 is a flow chart

illustrating a poeeess abparkith® wherrtde 1 e ad ed Londddgappasadms and |
sewerage control apparatus in FIG 1 control the sewage system FI G

8 is aviewillustratimg @andtsher veeanpl Bl wét tdeifgnetoomat eoafpyarafi on of
the integrated control apparatus in FIG 1. 5FIG 9 is a viewillustrating
~the configurati eheoffuarntichan @oed ignd it eyl dtled ooty ol t apparmat usl
according to a second enbodinent. FIG 10 is a viewillustrating a

rel ationship  apparathet wselI&-trdansition of a power unit rate and a
10transition of water unit rate. FIG 11 js a viewillustrating

another eXanpl e of t fdF-ufctioral’icohf4 gutatidhi s the ‘F‘Pfffejg?‘é{%ﬁl%%n‘f?ol

apparatus in FIG 9.
PP an urban area and a integrated control apparatus

according to a second embodiment.

FIG. 10 is a view illustrating a relationship

between a tfansition of a power unit rate and a
10 transition of water unit rate.

FIG. 11 is a view illustrating another example of
the functional configuration of ‘the integrated control
épparatus in FIG. 9.

Detailed Description
15 Embodiments will be described hereinafter with
reference to the accompanying drawings.
(First Embodiment)

FIG. 1 is a schematic view illustrating the

configuration of a water demand optimization system 10

20 according to a first embodiment. The syétem 10 shown
in FIG. 1 includes an urban area 11, a integrated
.control apparatus 12, a water-supply system 13, a
waterFsupply control apparatus 14, a sewage system 15
and a sewerage control apparatus 16. |

25 FIG. 2 is a schematic view illustrating the
configuration of the urbaﬁ area 11 and integrated

control apparatus 12 according to the first embodiment.



‘Det ai'l ed Description 15Enbodi nents will be described hereinafter with
reference to the acconpanying drawings. (First Enbodinent) FIG 1 is a.
schematic view illustrating the configuration of a water demand

optim zation system 10 20according to a first enbodi nent. The system 10
shown in FIG 1 includes an urban area 11, a integrated control apparatus
12, a water-supply system 13, a water-supplyg control apparatus 14, a sewage
system 15 and a sewerage control apparatus 16. 25FIG 2 is a schenmatic view
illustrating the configuration of the urban area 11 and integrated control

apparatus 12 acgeedunrgahno atrke flilr sheabodh nent ., 2 Thec uida argendal shpwn in
FIG 2 includes a plurality of dwelling units 111-1 to 111-nSi nce
operations in thé dwellliing wmitts DTT--11 ttoo 1M1k +n ar eSshar |@rgrat descrimpt i on
is given of the dwelling unit 111-1 in this 5exanple. In the dwel ling
unit 111-1, a nahagemedtl ingr mrddls 11151 cust bhkrn ezps phentlar,12 and a
measuring apparatus 1113 are installed. The custoner equi pnent 1112 is
equi pnent mhichdp§gription is given of the dwelling unit 111-1 in this
5 example. |
In the dwelling unit 111-1, a management terminal
1111,.customer equipmeﬁt 1112 and a measuring apparatus
1113 are installed.
The customer equipment 1112 is equipment which is
10 driven by using water, and includes, for instance, a
bath Water heater, a washing machine,'and a dish
washer. The customer equipmént 1112 is driven
according to control from the management terminal 1111.
The management terminal 1111 is an apparatus
15 haviné an interactive communication function, such as a
HEMS (Home Energy Management System) server, a TV, a
mobile phone, a smartphone or a PC. The management
terminal 1111 includes an instruction.input unit with
which a customer, who uses the management terminal
20 1111, inputs an instruction, and a display unit whiéh
displays information, etc. which is transmitted from
the integrated control apparatus 12.
The management terminal 1111 receives time-of-day
electricity rate information and demand information for
25 water, electricity and gas‘from the integrated control

apparatus 12. The management terminal 1111 displays

the received information to the customer by the display



*10dricven by using water, and includes, for instance, a bath water heater,
washi ng machi ne, and a di sh washer. The custoner equi pment 1112 is driven
according to control fromthe managenent term nal 1111. The nanagenent
termnal 1111 is an apparatus 15having an interactive conmuni cation
function, such as a HEMS (Hone Energy Managenent Systen) server, a TV, a
nobi | e phone, a smartphone or a PC. The managenent term nal 1111 incl udes
an instruction input unit with which a customer, who uses the nanagenent
term nal 201111, inputs an instruction, and a display unit which displays
information, etgniwhich is transmtted fromthe integrated control
apparatus 12. The managenent termnal. 1111 receives tine-of-day
electricity rate infanmatddin il detanehnadafiderd | onriiota 25Vt lercreates,
electricity and gas fromthe integrated control apparatus 12. The

a

managenent ter nbaakdldhl tdiesplimes dfrelae celiewad: i aiftor mattieon at edritercdust omer

by the display wunit. In addition, the managenent termnal 1111
creates, based Dhaﬁhéoriﬁ@n@in%ﬁﬂgeﬂhQiQHSRDaneQQQ§Rmﬂﬂﬂwﬂ1%ﬂzﬁ@f(n

controlllng t he custoner equi pnment 1112 so 5t hat water ¥bpe used in a
ti me zone® and byPALnBRREd Wth 28 1Y@ hovier Jmnte Iz e Byorit MEtH5I%Nn
i ncl udes |dent|flg€t|03 i nformation of the cuystoner qup nt 1112 and the

start time for $taPtfng°th&dFer ath %ﬁ}%ﬁtﬁhe téﬁgﬁ"eq Siert” ° For
exanpl e, the 10pgnagepent term.nal, 1111 Great 65 1 he SARLLOl Plidhsych

1112 and the start time for starting the operation of
the customer equipment 1112. For example, the

10 management terminal 1111 creates the control plan such
that the bath water heater is . driven from 22:00 at
which a power unit rate is low. The management
terminal 1111 displays the created control plan to the
customer from the display unit. Incidentally, the

15 number of control plans, which are to be created by the
management terminal 111, may be single or plural.

If the displayed control plan i1s selected by the
customer through the instruction input unit, the
management terminal 111 sets the selected control plan

20 as scheduled control. When a start time, which 1is
designated by the scheduled control, has come, the
management terminal 1111 starts the operation of
equipment.which is designated by the schéduled control.
In addition, if scheduled-controi is set, the

25 management terminal 1111 notifies the integrated
control apparatus 12 of the information relating to the

scheduled control as schedule information.



‘t hat ‘the bath water heater is driven from22:00 at which a power unit rate
is low The managenent termnal 1111 displays the created control plan to
the custonmer fromthe display unit. Incidentally, the 15nunmber of control

pl ans, which are to be created by the nmanagenent term nal 111, may be
single or plural. If the displayed control plan is selected by the custoner
through the instruction input unit, the marmagenent termnal 111 sets the
sel ected control plan 20as schedul ed control. When a start tinme, which is
desi gnated by the schedul ed control, has cone, the managenent term nal 1111
starts the opera:ionzef REEAMRR awhive) issdesigrateddyentdie sehedided
control. In addition, if scheduled control is set, the 25managenent
termnal 1111 notifi esttibe tiest egrated toortr elquappanat 09 122 bof avedding
information relating to the schedul ed control as schedul e information.

As descri bed abavejimsi noaet he managerepoweer ninddl rdiel iscthiigat, es hehe
custoner equi pnent 1112 by avoiding a tine zone in which a power unit rate
is high, the el eéerteity tyat@teanabebeedadegedr| GFIS.i S dsvigewiew
S5illustrating a relationship between a transition of a power unit rate and
a transition of lhaterrdémifdd ASLPLEQEFFAPe®StHEERG2 31 ans 1Gerer &5 3 time
zone in which water denmand i% higgest subst%ntially cc%incidesn 'thpg tinme
zone in mhich.aﬁogﬁﬁcPP?éifﬁ ani rﬁtgrﬁgsﬁidﬁp féTWg ﬁ&ngggﬁe "t &Fni na

1111 controls M@E?Esg%g%g% Q¥ FIG. 3, in general, a time zone in which

water demand is highest substantially coincides with a
time zone in which an electricity unit rate is high.

10 The management terminal 1111 controls water demand by
activating the equipment which uses water by avoiding a
time zone in which a power unit rate is high. Thereby,
the management terminal 1111 can realize a peak shift
of water demand and a peak cut of water demand.

15 | In the meantime, the management terminal 1111 may
receive alrequeét from a customer and may set-scheduled
control so as to meet the received request. For
example, the customer inputs a request to the
management terminal 1111 so that the bath is heated by

20 19:00 by the bath water heater which is involved in the
customer equipment 1112. The management terminal 1111
sets scheduled control so as to control the bath water
heater according to the request from the customer. In
addition, the customer ihputs a reguest to the

25 management terminal 111 so that washing/drying is
completed by 7:00 in the morning, avoiding the

midnight, by the washing machine which is involved in



‘activating the equi pnent which uses water by avoiding a tine zone in which
a power unit rate is high. Thereby, the managenent term nal 1111 can
realize a peak shift of water demand and a peak cut of water demand. 15In
the neantine, the managenent term nal 1111 nay receive a request froma
custonmer and may set schedul ed control so as to neet the received request.
For exanple, the custoner inputs a request §o the nmanagenment terminal 1111
so that the bath is heated by 20 19:00 by the bath water heater which is
i nvol ved in the custonmer equipnent 1112. The nmanagenent termnal 1111 sets

schedul ed cont gl 59, a5 4 CATQl,dhe hath vater hsal el Accarding,Jo the

request fromthe custoner. i on, € custoner puts a request to

the 25management; terninal bk {0 dhatomashi gy dying dshconplgted by 7:00
in the norning, avoiding the mdnight, by the washing machine which is

involved in the Lstrfmela @GR rHik tthe nanagemt demnidaal 1111 sets
schedul ed control so as to control the washing machi ne according to the

request fromthewusinarer. 51 n addition, the managenent termnal 1111
receives, fromthe integrated control apparatus 12, feedback information
whi ch is §generated bylnheddittiegratedd contagdmeaappareatnisnd?, 1 based on the
result of use of water, electricity and gas. The feedback 10i nformati on
i ncl udes, for iASAGHCES a fFeWerthsaintggrated control apparatus 12,

feedback information which is generated by the
integrated control apparatus 12, based on the fesult of
use of water, electricity and gas. The feedback

10 information includes, for instance, a power-saving
effect which occurs by shifting the time points of use
of water, electricity and gas. The management terminal
1111 displays- the received feedback information to the
customer by the display unit;

15 The measuring apparatus 1113 is, for example, a
smart-meter, and measures the amount of use of water,
electricity and gas in the dwelling unit 111-1. The
measuring apparatus 1113 outputs the measured amcunt of
use to the integrated confrol apparatus 12 as use

20 amount data.

The integrated controi apparatus 12 includes a
demand information generating unit 121, a feedback
information generating unit 122, a-communication unit
123 and a memory unit 124.

25 : The memory unit 124 stores time-of-day electricity
rate informafion which is set in advance, and use

amount data which is output from the measuring



‘ef fect which occurs by shifting the tine points of use of water,
electricity and gas. The nanagenent terminal 1111 displays the received
feedback informa:tion to the custoner by the display unit. 15The measuri ng
apparatus 1113 is, for exanple, a smart-nmeter, and nmeasures the anount of
use of water, electricity and gas in the dwelling unit 111-1. The measuring
apparatus 1113 outputs the neasured anount ;¢f use to the integrated control
apparatus 12 as use 20anount dat a. The integrated control apparatus
12 includes a demand i nformation generating unit 121, a feedback

i nformation genesgdd ngdiid 15223 & SOMMWN cat Qe uit,d1 123 andi s meqpry unit
124. 25The nmenory unit 124 stores tine-of-day electricity-rate I nformation
which is set in wagdvance,. and use anount data which is output fromthe
measuring - 10 apparatuses 1113 installed in the dwelling units 111-1 to
111-n. . The dendrite idenormatiofogenerat i enemdtid@lungene?at es demand
information for water, electricity and 5gas, by taking statistics of the
use anount dat a trEteEd g dsve ek oo o tl P 4L o Thea wemmanell ¢ of or et y oandias
such a format that the transition of demand can conprehensively be :
confirmed? for &y, HakKi@ g sttedrisitiicon of tdenetite i 3N Wshed t 4 est ¢ hed
zones in a day. .10The demand i nf.ormation eneratiqg unit 121 transmts, by
the communi cati of® (% PEF9T Y & idererat e nd information has

such a format that the transition of demand can
comprehensively be confirmed, for example, like a
transition of demand in respective time zones in a day.

10 The demand information generating unit 121 transmits,
by the communication unit 123, the'generated demand
information for water, electricity and gas tb the
management'terminals 1111 inétalled in the dwelling
units 111-1 to 111-n. 1In addition, the demand

15 information generating unit 121 transmits, by the
communication unit 123, the generated demand
information for water. to the water-supply control
apparatus 14 and sewerage control'apparatus 16. In the
meantime, the demand information generating unit 121

'20 may update the generated demand information for water,
electricity and gas, taking into account the schedule
information which is set by the management terminals
1111 of the dwelling units 111-1 to 111-n, and may
output the updated information as new demand

25_ information;

The feedback information generating unit 122

generates feedback information of each of the dwelling



‘information for water, electricity and gas to the managenent termnals 1111
installed in the dwelling units 111-1 to 111-n. In addition, the denmand

15i nformati on generating unit 121 transmts, by the communication unit 123,
t he generated demand information for water to the water-supply control
apparatus 14 and sewerage control' apparatus 16. In the neantine, the
demand i nformati on generating unit 121 20may update the generated denmand
information for water, electricity and gas, taking into account the
schedul e information which is set by the nmanagenent termnals 1111 of the

dwelling units 4iitcd 10113140, 1andmaypeupPWn the updatedddf dded | oS
new demand 25i nfornmati on. The feedback information generating unit 122

gener ates feedbagk meheumahigor el reach afl 1Bhe rdwellllieny irlledbh t@wdllidgto
111-n, based on the use amount data fromthe neasuring apparatus 1113

installed in eachidwelllirg woi t1,11%h1-1 to 111-n. : For exanple, the
feedback information generating unit 122 conpares the tine points of use of
wat er, electricity afAgdrgagamgiiech tdree farghgded inf e tusen agouetatdaera, and
general tinme points of use of water, electricity and gas. The feedback
i.nf or mati dn genBRafi AG2uRPIPEFESyéher &8 Pad fteedacled ot on, 10f or
exanple, a pomerisaving.gffect whi ch is btained%i 4%Hf1i thq;tine
points of use of Watérc? Iy_eél_lnldi &ty &Hdcg‘a?,ret aki é“ d"accBurit®t he amount
of_use of matera%?ﬁn%'ﬁ%%%'?%%&’ %Ee&%hakﬁ%% %%'%%% % Idgé(%%(gaéngMer
unit rate due to e variation o I'me pornts o use.
electricity and gas. The feedback information
_génerating unit 122 generates, as feedback information,
10 for example, a power-saving effect which is obtained by
shifting the time points of use of water, electricity
and gas, taking into account the amount of use of water
and electricity, in relation to the variation of a
power unit rate due to the variation of time points of
15 use.
The communication unit 123 transmits the time-of-
day elect;icity rate information, which is stored in
the memory unit 124, to the management terminals 1111
installed in the dwelling units 111-1 to 11l-n. In
20 addition, the communication unit 123 transmits the
demand information for water, electricity and gas,
which has been generated by the demand information
generating unit 121, to the management terminals 1111
installed in the dwelling units 111-1 to 111-n. The
25 communication unit 123 also transmits the demand

information for water to the water-supply control

apparatus 14 and sewerage control apparatus 16.



‘The communi cation unit 123 transmts the tine-ofday electricity rate
information, which is stored in the nenory unit 124, to the managenent
termnals 1111 installed in the dwelling units 111-1 to 111-n. In

20addi tion, the conmmunication unit 123 transmts the demand information for
water, electricity and gas, which has been generated by the demand
information generating unit 121, to the managenent termnals 1111 installed
in the dwelling units 111-1 to 111-n. The 25communi cation unit 123 al so
transmts the demand information for water to the water-supply control

appar atus 14 ang.$8Wels206 reOo Al arRar i us, L6 12132’@&%{%\/%@&

communi cation unit 123 transmts the feedback |1 nformati on, ich has been

generat ed by theebepdkack niffralzwBidron (enel ald NdhdbH tgdddrd fegoppectd on
with each of the dwelling units 111-1 to 111-n, to the 5associ ated dwel |l ing

unit. Fl Geedibag ka ischemattioniewddddistd atding tde condémnkation of
the water-supply system 13 and water-supply control apparatus 14 accordi ng
to the first enBodimenich DEThéewaiverl-lsupgplunigystiam-13 shovnl +m, R tHe
includes a water purification plant 131, conveying punps 132-1 to 132-6,
first dis?ributPR§OEésEedoidve11389]1 uarid -133-2, and second distributing
-reservoirs 134-1 to 134-4. 15The water purification plant 131 takes in raw
wat er from an i nt ake Ed&ur de 1$uéh sseadatiifervistv grlobintivied kg ahee pr oduces

cl ear water by usi a pluyrality of water-purifying equipnent in the water
purification pISﬁpgggf?a?ﬁgncPgaF%ﬁaﬁgFﬁﬁﬂﬁﬂﬁﬂﬁyié# Thel et water-

purification pl 1. % the distributing reservoirs 133-1 and
133-2 by the co%9§§%§gCﬁﬁﬁggﬂlgéﬁgréﬁ&slgf-fFﬁ?¥%§ﬂﬂ%ﬁ%ﬁﬁh%ré§Eﬁ%ar wat er,
whi ch has been ggpygygd,to the

10 The water-supply system 13 shown in FIG. 4
includes a water purification plant 131, conveying
pumps 132-1 to 132-6, first distributing reservoirs
133-1 and 133-2, and second distributing reservoirs
134-1 to 134-4.

15 The water purification plant 131 takes in raw
water from an intake source such as a river or
groundwater, and produces.clear water by using a
plurality of water-purifying equipment in the water .
purification plant 131. The clear water produced in

20 the water purification plant 131 is conveyed to the
distributing reservoirs 133-1 and 133-2 by tﬁe
conveying pumps 132-1 and 132-2. In addition, the
clear water, which has been conveyed to the
distributing reservoir 133-1, is conveyed to the

25 distributiﬁg reservoirs 134-1 and 134-2 by the
conveying pumps 132-3 and 132-4. The clear water,

which has been conveyed to the distributing reservoir



‘distributing reservoir 133-1, is conveyed to the 25distributing reservoirs
134-1 and 134-2 by the conveying punps 132-3 and 132-4. The clear water,

whi ch has been conveyed to the distributing reservoir 13 133-2, is
conveyed to the distributing reservoirs 134-3 and 134-4 by the conveying
punps 132-5 and 132-6. The clear watef, which is pooled in the distributing
reservoirs 134-1 to 134-4, is supplied to tike urban 5area 11 according to
demand fromthe urban area 11. The wat er-supply control apparatus 14
recei ves demand information for water, which is generated by the demand

information genesatpngidncbn¥yednelaudedt idy Jthe durtiegy atedtk satrol134-3
apparatus 12. Based on the received 10denmand i nformation for water and the
time-of -day el eghtli ¢B2y4r BYyerheheondtesri-rsuppinp cAB2-d appar3d-us. 14rhe
controls the conveying punps 132-1 to 132-6 so as to neet the water denand
of the urban arededt antetro whiichi 26 tdve leostinf athepradductiitont igfg cl ear wat er
in the 15water purification plant 131 and the cost for the process of
conveyi ng the creaervates. 1BA-ar der U3d rdeduce urpldest Yorths adidimg cl ear
water in the water purification plant 131, it is effective to snooth the
amount of° pr odugtFdnléf 2EFeafidgwdtedemedfarfd@s S h6f W@ &R ildn of wat er

dermand. The water-supply control apparatus 14 receives

demand information for water, which is generated by the
demand information generazing unit 121 included in the
integrated control apparatus 12. ‘Based on the received

10 demand information for water and the time-of-day
electricity rate, the water-supply control apparatus 14
controls the conveying pumps 132-1 to 13Z-6 so as to
meet the water demand.of the urban area 11 and to
minimize the cost for production of clear water in the

15 water purification piant'131 and the cost for the
process of convéying the clear water.

In order to reduce the cost for producing clear
water in the water purification plant 131, it is
effective to smooth the amount of productidn of clear

20 water, regardless of the variation of water demand.
The reason for this is that high costs are required for
maintaining the equipment that is adjusted to peaks of
water demand. The water-supply control apparatus 14
controls the conveying pumps 132-1 to 132-6 so that the
25 impoundment ratio of the distributing ;eservbirs 133-1,
133-2, and 134-1 to 134-4 may have a value that.is

suited to smooth the amount of production of clear



‘The reason for this is that high costs are required for maintaining the
equi pnent that is adjusted to peaks of water demand. The water-supply
control apparatus 14 controls the conveying punps 132-1 to 132-6 so that

t he 25i npoundnment ratio of the distributing reservoirs 133-1, 133-2, and
134-1 to 134-4 may have a value that is suited to snooth the anount of
production of clear 14 water. In addition,jghen an increase in water
dermand i s expected, the water-supply control apparatus 14 nay control the
conveying punps 132-1 to 132-6, thereby to adjust the inpoundnent ratio of

the distributingabeeser ol 31dhi33-ch, 1332 0did34sdsd 01 3 r teddied ease

the production of clear water in tine zones in which a power unit rate is
low, and to preparexbectan,i telecas g Waimsl desmigkol nagskdidduan, 14 may der
to |l ower the cost for the 10process of conveying clear water, it is
effective to drcvetthe caeveyinvg punpoudds 1130- 132 61 ¥Mhich tdensabge tw gh
.power, in tinme zones in which the power unit rate is low Specifically, the
wat er conveyi ngadosstcaheefificoivadnigntheratelduced tife cliestrr Mpttamd s conveyed
to 15the distributing reservoirs 134-1 to 134-4 near custoners, while the
power uni® raterP§eFERirs 133-Besildes;? baskd ¥t Hed rethiYred e ase
information for water and the tinme-of-day electricity rate, the

wat er - suppl y coﬁP?oPragﬁﬁFépﬁsOf49ﬁ%?§: Y Ahe B GRS ity Pl A432- 1

to 132-6 so as towgeet t he g%ter d%%Pnd OﬂthF un?aq:apg%fll and to
m nimi ze the poR@FSEoRBafptrs at° et it of° etk 61F (He power unit

s qurat s on B PR ot PR Lo Ly g1 1

In addition, in order to lower the cost for the

10 ‘ process of conveying clear water, it is effective to
drive the conveying pumps 132-1 to 132-6 which consume
high power, in time zones in which the power unit rate
is low. Specifically, the water conveying cost can
efficiently be reduced if clear water is conveyed to

15 the distributing reservoirs 134—i to 134-4 near
customers, while the power unit rate is low.

Besides, based on the received demand information
for water and the time-of-day electricity rate, the
water-supply control apparatus 14 may control the

20 conveying pumps 132—i to 132-6 so as to meet the water
demand of the urban area 21 and to minimize the power
consumption at the time of the peak of the power unit
rate.

FIG. 5 is a.schematic view illustrating the

25 configuration of the sewage system 15 and sewerage
control'apparatus 16 according to thé.first embodiment.

The sewage system 15 shown in FIG. 5 includes



‘control apparatus 16 according to the first enbodi nent. The sewage system
15 shown in FIG 5 includes 15 punping stations 151-1 to 151-5, a sewage
treatnment plant 152 and a stormwater reservoir 153. Wast e wat er,
which is drained fromthe urban area 11, is conveyed to the sewage
treatnment plant 152 via the punping stations 151-1 to 151-5. The sewage .
treatnent plant 152 treats the waste water 1By using a plurality of sewage
treatment equi pnent, and di scharges the waste water to the river or sea.
The sewerage control apparatus 16.receives demand 10i nformati on for water,

whi ch is generapgflphbygt Be sdammrd 1isnfar ey i1on -gener atdRge Whichtiehtof the

i ntegrated control apparatus 12. Based on the received demand information
and the tinme-ofplaytelect ainei tay statren—wdte rsewefageiecontnal apparatus 16
controls the punping 15stations 151-1 to 151-5 and stormwater reservoir
153 so as to m nim z@ashe pradeess wiosth iirs tdre isewade dr edtenentogul ameal 52.
In order to mnimze the cost of the sewage treatnent in the sewage

treat nent plantli1p2isjcongeyed aff ddis Bewages roceimené areant 16k gdwage _
treatment, regardl ess of the variation of water demand. The reason for this
is that M gh coSP8 BHEPLBFuStedires neilntlaithi dgltRe ediiepAENEIChat is

adj usted to peaks,of vater, demand, The sewerase cont (ol 3ppar atus 16

plurality of sewage treatment equipment, and discharges
the waste water to the river or sea.
The sewerage control apparatus 16 receives demand

10 information for water, which is generated by the demand
information generating unit 121 of the integréted
control apparatus 12. Based on the received demand
information and the time-of-day electricity rate, the
sewerage control apparatus 16 controls the pumping

15 - stations 151-1 to 151-5 and storm-water reservoir 153
so as to minimize the process cost in the sewage
treatment plant 152.

In order to minimize the cost of the sewage

treatment in the sewage treatment plant 152, it is

20 - effective to smooth the amount cof sewage treatment,
regardless of the variation of water demand. The
reason for this is that high costs are reQuired for
maintaining the equipment that is adjusted To peaks of
water demand. The sewerage control apparatus 16

25 | controls the pumping stations-151-1 to 151-5 and the
gate of the storm—waéer reservoir 153, etc. so that the

impoundment ratios of the pumping stations 151-1 to



«25control s the punping stations 151-1 to 151-5 and the gate of the
stormwater reservoir 153, etc. so that theinpoundnent ratios of the
punpi ng stations 151-1 to 16 151-5 and stormwater reservoir 153 may have
a value that is suited to snooth the anmpbunt of sewage treatnent. In
addi ti on, based on the received demand 5 i nformation and the tine-of-day
electricity rate, the sewerage control appagatus 16 may control the punping
stations 151-1 to 151-5 and stormwater reservoir 153, so as to mnim ze

t he power consunption at the tinme of the peak of the power unit rate.

10Next, the contisal- ORGIAHIPlvalRe WakervSuRPlY 3sYskemald by ahee
i ntegrated control apparatus 12 and water-supply control apparatus 14

included in thetwatteri sdefanred ORI Frdathor hsy Shemnt0 dfaweng dehe
above-descri bed structure is described according to the 15process procedure
of the integratedezamntaal. apparatus 12 and water-supply control apparatus
14. FIG 6 is a flowchart illustrating an exanple of a process at a tine
when the integrated contadslitdmprar dtassdl 2rand ewatsere-isigsbldersn® r ol appar at us

14 20control the water-supply system 13. .
5 information and the time-of-day electricity rate, the

sewerage control apparatus 16 may control the pumping
stations 151-1 to 151-5 and storm-water reservoir 153,
so as to minimize the power consumption at the time of
the peak of the power unit rate.

10 Next, the control operation of the water-supply
system 13 by the integrated control apparatus 12 and
water-supply control'apparatué 14 included in the water
demand optimization system 10 having the above-
described structure is described ‘according to the

15 process procedure of the integrated control apparatus
12 and &ater—supply control apparatus 14.

FIG. 6 is a flow chart illustrating an example of
a process at a time when the integrated control
apparatus 12 and water-supply control apparatus 14

20 céntroi the water-supply system 13.

To start with, the integrated control apparatus 12
geﬁerates demand information for water, based on the
use amount data which is output from the measuring
apparatuses 1113 installed in the dwelling units 111-1

25 to 111-n (step S61).

Based on the water demand indicated by the demand

information for water, which has been generated by the



‘To start with, the integrated control apparatus 12 generates demand
information for water, based on the use anmount data which is output from

t he neasuring apparatuses 1113 installed in the dwelling units 111-1 25to
111-n (step S61). Based on the water demand indicated by the demand
information for water, which has been generated by the 17 integrated
control apparatus 12, and the tine-of-day &lectricity rate, the

wat er - supply control apparatus 14 sets the inpoundnent ratio of the
distributing reservoirs 133-1, 133-2, and 134-1 to 134-4, which is 5optim
for shifting peakseafrathel amntmblotppamaeyandeé,obnd edre watrer-cdrrdiagnoot hi ng
the peaks (step S62). . The wat er-supply control apparatus 14 sends an
instruction to theotatierntyupplty,sybeemri8rssuphaly e taony epipag asuweps 4132- 1
to 132-6 may be driven in a tine 10zone of 0:00 to 7:00 or in a time zone
of 20:00 to 24: GBtswiiheh iapeunrmenzonés lion OdhiteéR ChEteametiti t rate is

| ow, and that the set inpoundment ratio may be satisfied (step S63). Next,
the control operrASiediy O3 St e 3sénadé 35¥st 81525 By tohd FitlegMREEd dént r ol
apparatus_12 and sewer.age control, apparatus 16 i ncluded in the water denmand
optim zat Pon sySEEH G %86iﬁ lfﬁéngb ?@ﬁﬁegérngda?PPﬁgtS%eQQ?Wﬁ¥%¥¥%ed
according to the Pragess BraGedUre sfbothe nEORHECLLARAT R} L223nd sewer age

20cont rol appar atus
The water-supply control apparatus 14 sends an .

instruction to the water-supply system 13 so that the
conveying pumps 132-1 to 132-6 may be driven in a time
10 zone of 0:00 to 7:00 or in a time zone of 20:00 to
24:00, which are time zones in which the power unit
rate is low, and that the seﬁ impoundment rétio may be
satisfied (step S63).
Next, the control operation of the sewage system
15 15 by the integrated control apparatus 12 and sewerage
| control épparatus 16 included in the water demand
optimization system 10 having the above-described
structure is described according to the process
procedure of the control apparatus 12 and sewerage
20 . control apparatus 16.
FIG. 7 is a flow chart illustrating an example of
a process at a time when the integrated control
apparatus 12 and sewerage control apparatus 16 control
the sewage system 15.
25 To start with, the integrated control apparatus'12
generates demand information for water, based on the

use amount. data which is output from the measuring



‘FIG +7 is a flow chart illustrating an exanple of a process at a tinme when
the integrated control apparatus 12 and sewerage control apparatus 16
control the sewage system 15. 25To start with, the integrated contro
apparatus 12 generates demand information for water, based on the use
amount data which is output fromthe neasuring 18 apparatuses 1113
installed in the dwelling units 111-1 to 118-n (step S71). Based on
t he ambunt of waste water drained fromthe urban area 11, which are
obt ai ned based on the 5water demand information generated by the integrated
control apparateappdPatandst elBi nesobldayl éhechrl civeyl lriatoe urtihe sleMierlage
control apparatus 16 sets the inpoundnent ratio of the punping stations
151-1 to 151-5 andlstonmiwater Sréservoir 153, which is optinmal 10for
shifting peaks of the anount of conveyance of waste water and snoothing the
peaks (step S72). Baseghensé&hwer agevesntrolagpsaraties 18 asdnds apm |
instruction to the sewage system 15 so that the punpin% stations 151-1 to
151-5 may be dr FU8BnYFR3E BFRE 20ne“BF CE56160°P537766 SFSER &1t i€ zone of
20:00 to %4:00, g?ich are tigezzong .ig m@ichaéh% gpmg@ uqit r%%%gdsl(mm
and that the set®FFholRlfeht FAPT BNy baSEGE PSPl Y( $08p 18T8F.

control apparatus 12, and the time-of-day electricity

rate, the sewerage control apparatus 16 sets the

impoundment ratio of the-pumping stations 151-1 to

151-5 and storm-water reservoir 153, which is opfimal

10 for shifting peaks of the amount of conveyance of waste

water and smooth;ng'the peaks (step S72).

The sewerage control apparatus'l6 sends an
instruction to the sewage system 15 so.that the pumping
stations 151-1 to 151-5 may be driven in a time zone of

15 0:00 to 7:00 or in a time zone of 20:00 to 24:00, which
are time zones in which the power unit rate is low, and
that the set impoundment ratio may be satisfied (step
S73).

As has been described above, in the first

20 embodiment, the management terminal 1111 controls the
customer equipment 1112 so that watef may be used in a
time zone and by a method with a low power unit rate,
based on the time-of-day electricity rate. Thereby,
the peaks of water demand in each dwelling unit are

25 shifted, and the peaks of water demand are smoothed in

accordance with this peak shift.

The integrated control apparatus 12 generates



‘As has been described above, in the first 20enbodi nrent, the nmanagenent
termnal 1111 controls the custoner equi pnent 1112 so that water may be
used in a tinme zone and by a nethod with a | ow power unit rate, based on
the tine-of-day electricity rate. Thereby, the peaks of water demand in
each dwelling unit are 25shifted, and the peaks of water demand are

snmoot hed in accordance with this peak shifttg The integrated control - _
apparatus 12 generates 19 demand information for water, based on the data
of the anmpbunt of use of water in the dwelling units 111-1 to 111-n, and

sends the gener atedndenaFd rrfrQloMBiian W@ dhe pdel -sUpy @pparat ushd4 and
sewer age control apparatus 16. Thereby, the demand information for water,

in which the peakoshitf bramdepedk waneat Himgref dadlarirdermanic-d m 1hel urdan
area 11 are taken into account, is sent to the water-supply apparatus 14
and sewer age conflieh,appar stusisl6hel OBaset: tartl tdwnarateinferrmation to
demandi nformation and the tine-of-day electricity rate, the water-supply
control .apparaths Vategmsielrs vt Reredmidd g SeIFXAPT FABES. 50 as t o
neet the water demand of the urban area 11 and to minimze the cost for

producti on of cPBRRTE5WAt &1°- |nTPﬁéGWQveFﬁﬁuqu%ﬁﬂ|%ﬂ$ﬁﬂ@%ﬂ 31 And the

cost for the process of. co veﬁ g t he Ie mater ce th wat er - éupply

- control apparatﬁg T4 s 'St To&tHes éﬁﬁ% o ftY of
conveyance of c|ear r""éte%%nid”i%h%h‘éﬁh%a%“%l%'e\é SHSLEN ]t%’kel?laslendco n the peak-

account, 1s sent to the water-supply apparatus 14 and
sewerage control apparatus 16.

10 Based on the received demand information and the
time-of-day electricity rate, the water-supply control
~apparatus 14 controls the conveying pumps 132-1 to
132-6 so as to meet the water demand of the urban area
11 and to minimize the cost for production of clear

15 watef in the water purification plant 131 and the cost
for the process of conveying the clear water. Since
the water-supply control apparatus 14 shifts and
smoothes the peaks of the amount éf conveyance of clear
water in the water-supply system 13, based on the-peak—

20 shifted and peak-smoothed water demand in the urban
area 11, the peak shift and peak smootﬁing of the
amount of conveyance of clear water can be performed
more effectively. Accordingly, the cost for production
of clear water and the cost for the process of

.25 conveying the clear water can be reduced. in addition,

in the water-supply system 13, the scale of the plant

and the process stress of equipment are designed with



«20shifted and peak-snoot hed water demand in the urban area 11, the peak
shift and peak snoot hing of the anount of conveyance of clear water can be
performed nore effectively. Accordingly, the cost for production of clear
wat er and the cost for the process of 25.conveying the clear water can be
reduced. In addition, in the water-supply system 13, the scale of the plant
and the process stress of equi pnment are degiogned with 20 reference to the
process anount at a peak tine, so that no overflow occurs in the process
even at ‘the peak tinme of water demand. Thus, the cost for introducing the
wat er - suppl y systémridceanobeheeguced.sSHreneftore, ageordidignd, 0 dde-at er
demand optim zation system 10 of this enbodi nent, the water demand in the .
urban area 11 i sopeakrshioft edcamd inf [ttt enred e sanckvdre aamod pefalconneyance
of clear water in the water-supply system 13 is peak-shifted and

10f | att ened. Thag, wieteirs dgogsidbl e Tho srediice adse dost ifrgrr qehusdut itdre of
clear water, the cost for the process of conveying clear water, and the
cost for introdietRg EHERAYeEYSHFPI ¥ Ssy¥sfemelF equrestidi tion, in the first

enbodi rrené, based on Ejhe' 5recei ved demand i nformation for v?t er and the
ti me- of - Therefore, according to the water deman

optimization system 10 of this embodiment, the water
demand in the urban area 11 is peék—shifted and
flattened, and the amount of conveyance of clear water
in the water—supply system 13 is peak-shifted and

10 flattened. 'Thus, it is possible to reduce the cost for
production.of clear water, the cost for the process of
conveying clear water, and the cost for introducing the-
water-supply system 13. |

In addition, in the first embodiment, based on the

15 received demand information for water and the time-of-
day electricity rate, the sewerage control apparatus 16
controls the pﬁmping stations 151-1 to 151—5 and storm-
water reservoir 153. Since the sewerage control
apparatus 16 shifts and smoothes the peaks of the

20 amount of treatment of waste water in the sewage system
15, based on the peak-shifted and peak-smoothed water
demand in the urban area 11, the peak shift and peak
smoothing of the amount of treatment of waste water can
be performed more effectively. Accordingly, the cost

25 for treatment of waste water can be reduced. 1In
addition, in the sewage system 15, the scale of the

plant and the process stress of equipment are designed



‘day electricity rate, the sewerage control apparatus 16 controls the

punpi ng stations 151-1 to 151-5 and storm water reservoir 153. Since the
sewerage control apparatus 16 shifts and snoot hes the peaks of the 20anount
of treatnent of waste. water in the sewage system 15, based on the
peak-shifted and peak-snoothed water demand in the urban area 11, the peak
shift and peak snoothing of the anount of trneatnent of waste water can be
performed nore effectively. Accordingly, the cost 25for treatnent of waste
wat er - can be reduced. In addition, in the sewage system 15, the scal e of
the plant and tRhetpr ee€sscpteess @heeqidymd adcurdesdgnedeakl tindd) so
reference to the process anount at a peak tinme, so that no overfl ow occurs
in the process elien ab pherpéak ticeomraf iwattére demarekss Hues), dthelcogtedlor
introduci ng the sewage system 15 can be reduced. 5Therefore, according to
the water demandivpt Pfi watieondsyenem 10 hofs t Hifte erdsgdi frentin trtved weaitrey
demand in the urban area 11 is peak-shifted and flattened, and the anount
of treatnment of thaseevadeepyiherhd 5ss@ragdesystdifiels i s peak-shifted and

flattened. 10Thus, it is possible to reduce the cost for sewage treatnent
and the cost for intFEEUEERY S hé SERYE Syt dhiarsiater demang e first

enbodi nent, the tine-of-day electricity e and.the demand .i nf ornmation for
wat er, 15el ectrPEthéﬁalﬁés “&re < ;Lpg)l é’fe%thtlos tehmeboculsl%eonnér hye _w tet

demand in the urban area 11 is peak-shifted and
flattened, and the amount of treatment of waste water
in the sewage system 15 is peak-shifted and flattened.
10 Thus, it is possible to reduce the cost for sewage
treatment and the cost for introducing the sewage
system'15.
In the first embodiment, the time-of-day
electricity rate and the demand information fop water,
15 electricity and gas are displayed to the customer by
the display unit of the management terminal 1111. It
is thinkable that the customer, who views this display,
uses water by a&oiding a time zone in which the power
unit rate is high. -Specifically, even iﬁ the case
20 where there is equipment which cannot be controlled by
the management terminal 1111, the customer may be
prompted to use water by avoiding a time zone in which
the power unit rate is high. Thereby, in each dwelling
unit, the peak shift and peak smoothing of water demand
25 can be performed more effectively.
" In the first embodiment, the feedback information

is displayed on the display unit of the management



‘the display unit of the managenment termnal 1111. It is thinkable that the
custoner, who views this display, uses water by avoiding a tinme zone in
whi ch the power unit rate is high. Specifically, even in the case 20where
there is equi pnment Wiich cannot be controlled by the nmanagenent termn nal
1111, . the custonmer may be pronpted to use water by avoiding a tine zone in
whi ch the power unit rate is high. Thereby22in each dwelling unit, the peak
shift and peak snoot hing of water denmand 25can be perforned nore
effectively. In the first enbodi nent, the feedback information is

di spl ayed on thesdhspiaylunit offheheusmnagenentho 22 ewer mhnal diiblayThe
custoner, who views this display, can confirm for exanple, the
power - savi ng efdactcwhi chmhagooceuwrnmed eby thies [doere rovee vehboet feandwhti chs

t hi nkabl e that the custoner becones conscious of using water by avoiding a
tinme zone in whah eheupdaer binhi sy aee pynhﬁéﬁprtheﬁ@@y}tihseﬁghn&ﬂ@ﬂﬁing
unit, the peak shift and snoothing of water denmand can be perforned nore
effectively. that thetResEPrst gﬁﬁ@&ﬁﬁeﬁPPSFH€q§eﬁﬁnHSFHEoWﬁE?FoHY

ener at i unit 121 updates.the generated demand i nformation for water,
O oot o Ly P et R B e e A e e i B8 P PEC LS ahy ch i s

set by the nanqgﬁgynt %ﬁ%ggg?lsﬁéé%%ﬁgfgkgglg |jNg units %g%-gpgﬁtlll-n

Thereby, it is possible to prov emand 1°nformation for wa

electriclty ant02%nddcHEhgNoknRasehedUcORdL! Lanso Roohhal ndvel | N

units are reflected. e first enbodinment is not imted to the
above-descri bed: contentsiy . For exanple, the integrated control
apparatus 12 may transmt to the managenent terminal 1111 the cumnul ative
use anmounts of waterInetret Fiigisty eabdadasnt,n raddiddm@mndt antfbemkicaienof - day
electricity rate information and the demand i nformation for water, -
electridifty andggrasratitnghusiti €l thdamesagérententearedabetdtd creates a
control plan of the customer equipnent 1112 so that water may be used in a
time zone 23 antf Yyt herhddrweherowed6sty 16f twatdd, JeFecEpKéNBy 18k gas,
based on the tinme-of-day electricity rate information and the cunul ative
use anounts of AEAVN el Beer FENBYUARIIHASIMAN 128dINIIGR, 1EhEShaR¥gehBnt

Sterm nal LLLL displavs, on Lhe, dLsel Y ,4nit L I ative,yse appugts of

: to 111-n. Thereby, it is possible to provide the

15 demand information for water, electricity and gas, in
which the schedule conditions in other dwelling units
aré reflected.

The first embodiment is not limited to the above-
described contents.

20 For example, the integrated control apparatus 12
may transmit to the management terminal 1111 the
cumulative use amounts of water, electricity and gas,
in addition to the time-of-day electricity rate
information and the demand information for water,

25 electricity and gas. At this time, the management
tefminal 1111 creates a control plan of the customer

equipment 1112 so that water may be used in a time zone



‘in addition to the tine-of-day electricity rate information and the‘denand
information for water, electricity and gas. 10It is possible that the unit

rates of water,
anounts of water,

control plan by.also taking into account the cunul ative use anmounts of
water, 15electricity and gas, the utility pates of water, electricity and
gas in each dwelling unit can be reduced. In addition, by displaying the
cumul ati ve use anmounts of water, electricity and gas on the display uni

t he managenment &gtinbRalk khkthod he teusioameiosean c20he tpromplied thd diake an

action to reduce the utility rate of water, electricity and gas.

control plan,

whAndhgis, ¢ beateed doy thiee tnamagdreaty teewitmalc ity katray

el ectricity and gas vary according to the cumul ative use
electricity, and gas. In such a case, by creating the

t of

The

i nclude, for exanple, the power-saving effect which is expectabl e when each
25 control planinsoxneptied. aTidertdlsy cud adugcomse earuaEise®tt aadeivr ol

whi ch is nore advantageous in peak shift and snoothing of water denmand.
short, in 24 eatRACHRRFLtYg 2GR G925t he IPedddfilr ahdSs ABOCHICAG S wat er

demand b f or ffectively. — _Ln the first enbodiment,
Uh case. i n whi BFAt R nadde RerE P8 miWalt "E1 11 5P00% ORSF GAiT pront 1112

d>5 i 1 i I P 1
and, Steasur o appesglus. L3 sk udenondently present g cagh el no

unit 111, has beéén

escri rrent

not limted to i#i§d8§gﬁBhetoFQ%eeﬁﬁ%%L%f—BE? 1RARYeARAL L enmenal 1111,

custoner equi pment 111

10

15

20

25

and neasuring apparatus
information and the demand information for water,

electricity and gas.

It is possible thatlthe unit rates of water,
electricify and gas vary according to the cumulative
use amounts of water, electricity,and gas. _In such a
case, by creating the control plan by.also taking into
account the cumulative use amounts of water,
electricity and gas, the utility rates of water,
electricity and gas in each dwelling unit can be
reduced. In addition, by displaying the cumulative use
amounts of water, electriéity and gas on the display
unit of the management terminal 1311, the customer can
be prompted to take an action to reduce the utility
rate of water, electricity and gas.

The control plan, which is created by the
management terminal 1111, may include, for example, the
power-saving effect which 1is expectable when each
control plan is adopted. Thereby, the customer can
sélect a control plan which is more advan:agedus in

peak shift and smoothing of water demand. In short, in

pl an
In-
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101113 may be configured as an integral unit. In the first

enbodi nent,. the description has been given of the case in which the
managenent termnal 1111 receives fromthe integrated control apparatus 12
the tinme-of-day electricity rate and the demand information 15for water,
electricity and gas, and displays them However, the managenent term nal
1111 may receive the total use amount of water, electricity and gas at the
present time, and nay display it. In this case, the demand i nformation
generating unit 121 integrates the 20use anmount data at the present tine,

cal cul ates the tolal yser AMRUNI,Af VAIEToe &l eGLii Cldyy A as, o

transmts the total use a romthe communi catl on unit

managenent ter mpade dlddmard d tol nkabl & ity e SUSIANEfe1 Jho Vievs the

di splay of 25 the total use anbunt of water, electricity and gas at the
present time, avoids thecwser Dfsadr@iod inddie, tiHe ZOoNe, | th Wi £dh thee t ot al-
use anmount of water is large, 25 thereby to shift and snooth the peaks of
wat er demand. Thexredyemémt eaetmichedl 110l urdustdrteer peakiwitdft ENd saoodt hing
of water demand can be performed nore effectively. 5In the first

enbodi nenb, as gL NFlaRPR;attuse lddstranst iigdrendsean winkgsely Way of
exanpl e, of the case in which the power unit rate is predeterm ned in each
time zone. HoweVRHCH tdee eibitiufeit dild ndes infaredassriRecdde 1ay vHi ch t he
ti me-of -day el ectr rate 10 is predeterm ned, for exanple, by the day

iCcit ,
before, and it iPYES bl 616 Edoptn FRERNT FHIEPr iliTHPET i+ Swhi ch t he

power unit rate dynamcall.y vardes dependi ng.on the denmand/ supply bal ance
ofeHmHidty.ﬂ*%ﬁ%mkga ﬁ%ﬁ%ﬁ&#ﬁbg%%n%ﬁ%ﬁ%%aﬁ%%%ﬁuHhm

15i ncl udes a-re“fif%ﬁiéﬁgﬂdﬂéﬂﬂydﬁi%%én%s1§H@W%quﬂgééufing apparatus

10 1113 may be configured as an integral unit.
In the first embodiment,. the description has been
given of the case in which the management terminal 1111
receives from the integrated control apparatus 12 the
time-of-day eléctricity rate and the demand information
15 for water, electricity and gas,.and displays them.
However, the management terminal 1111 may receive the
total use amount of watef, electricity and gas at the
present time, and may display it. In this case, the
demand information generating unit 121 integrates the
20 use amount data at the present time, calculates the
total use amount of water, electricity and gas, and
transmits the total use amount from the communication
unit 123 to the management terminal 1111. It is
thinkable that the customer, who views the displéy of
25 the total use amount of water, electricity and gas at
the present time, avoids the use of water in the time

zone in which the total use amount of water is large,



‘The rate estimation unit 125 acquires the electricity demand/ supply bal ance
fromthe use anbunt data fromthe neasuring apparatuses 1113 installed in
the dwelling units 111-1 to 111-n, and estinmates the power unit 20rate,
based on the acquired demand/ supply bal ance. The denmand i nformation
generating unit 121 reads out fromthe nenory unit 124 the use anount data
in the situation in which a power unit rate,;which is equal or simlar to
the estinmated power unit rate, is set. The 25denmand i nformati on generating
unit 121 generates demand information for water, electricity and gas, by
taking statisticg,Ofehng 4186, :3M0UNL datdothatnhase beensread. o 26400k n g

The comruni cation unit 123 transmts the estimted power unit rate and the
gener at ed demandriddaymatiiroRfcor wateringl @ct# ) city so4k0as:it0 Lhe
managenent 5terminals 1111 installed in the dwelling units 111-1 to 111-n.

In addition, theyaRiNCal ot tdekdand redsmé Spd Peo geagrabed demand

~ information for water to the wat er - supply control apparatus 14 and sewer age

control appar at ust k6t iM@Tlhyer eby, even when the power unit rate is
determ ned by the RTP, the integrated control apparatus 12 can achi eve peak
shift-and5fl atteni ng Iof tiet &l emeavek odlhmewddi t & ®nshewveniwhERGt he, poiner uni t
rate is determned by the RTP, the water-supply control
description has been given, by 'way of example, of the
case in which the power unit rate is predetermined in
each time zone. However, the embodiment is not limited
to the case in which the time-of-day electricity rate
10 is predetermined, for example, by the day before, and
it is poséible to adopt an RTP (Real Time Pricing) in
which the power unit rate dynamically varies depending
on the demand/supply balance of electricity! In this
case, the integrated control apparatus i2 further
15 includes a rate estimation unit 125 as shown in FIG. 8.
The rate estimation unit 125 acquires the electficity
demand/suppiy balance from the use amount data from the
measuring apparatuses 1113 installed in the dwelling
units 111-1 to 111-n, ‘and estimates the power unit
20 rate,.based on the acquired demand/supply balance.
lThe demand information generating unit 121 reads
out from the memory unit 124 the use amount data in the
situation in which a power unit rate, which is equal or
similar to the estimated power unit rate, is set. The
25 deménd information generating unit 121 generates demand

information for water, electricity and gas, by taking

- statistics of the use amount data that has been read



‘15apparatus 14 can achi eve peak shift and flattening of the anount of
- -conveyance of clear water in the water-supply system 13. It is thus
possi ble to reduce the cost for production -of clear water in the
wat er - supply system 13, the cost for the process of conveying clear
20wat er, and the cost for introduci.ng the water-supply system 13. Moreover,
even when the power unit rate is determ nedéby the RTP, the sewerage
control apparatus 16 can achi eve peak shift and flattening of the anount of
waste water. It is thus possible to reduce the cost 25for sewage treatnent
and the cost fobutntroducing the sewage system 15. 27 (Second Enbodi nent)
In a second enbodi nent, a description is given of a case in which the unit
rate of water also vaheesomEMG;cgtusnaUQahedﬁﬁ<inﬂnamuﬂdlhha%HsUmmaﬁEﬁ
5configuration of an urban area 17 and a integrated control apparatus 18
accordi ng to theosegordiénbedenend. tTike 9gnbar tade deranshdwd ommaplign 9
includes a plurality of dwelling units 171-1 to 171-n. Since operations in
the dwel ling unffg 17€%, tSlf?ErﬁCéF§ 206i ARPatO & GeS@MAGIENGRY s gi ven of

I1in nit 171- X
the dwe J g u tgrmZna s 915 ingthRed in the dwelling units 111-1 to

111-n. In addition, the communication unit 123
transmits the generated demand information for water to
the water-supply coﬁtrol apparatus 14 and sewerage
control apparatus 16,

10 Thereby, even when the power unit rate is
determined by the RTP, the integrated control apparatus
12 can achieve peak shift and flattening of water
deﬁand. In addition, even when the power unit rate is
detérmined by the RTP, the water-supply control

15 apparatus 14 can achieve peak shift and flattening of
the amount of cbnveyance of clear water in the water-
supply system 13. It is thus possible to reduce the
cost for production of clear water in the water-supply
system 13, the cost for the process of conveying clear

20 water, and the cost for introducing the water-supply
system 13. Moreover, even when the power unit rate ié
determined by the RTP, the sewerage control appafatus
16 can achieve peak shift and flattening of the amount
of waste water. It i1s thus possible to reduce the cost

25 for sewage treatment and the cost for introducing the

sewage system 15.



'‘n the dwelling unit 171-1, a managenent term nal 1711, custoner equi pnent
1112 and a neasuring apparatus 1113 are installed. 15The nanagenent

termnal 1711 is an apparatus having an interactive conmunication function,
such as a HEMS server, a TV, a nobile phone, a smartphone or a PC. The
managenent termnal 1711 i.ncludes an instruction input unit with which a
custoner, who uses 20t he managenent termnaly; 1711, inputs an instruction,
and a display unit which displays information, etc. which is transmtted
fromthe integrated control apparatus 18. The nmanagenent term nal 1711
recei ves tinme-ofsdaynddmieditfercnmati on of water and electricity and demand
information for water, electricity and gas fromthe integrated control
apparatus 18. The mamagemesdcondB driyadimedntl,71dl gk spt yisidhei s egevryrdor
information to the customer by the display unit. In addition, the
managenent ternenakst’ibh etheateshebagsed ortcheft iwakaof -algo raaeiesnf or mati on
of water and 5electricity, a control plan for controlling the custoner

equi prent 1112 so t h&tlGratSerl sy ssdamsedi G v ie' i el wohea o byha met hod
with a'low water unit rate and a | ow power unit rate. The control plan

i ncl udes ? dent i FPEALOSH SitAPSr Rdt 28N UsTPaTheé Hass tlohem e jui Pherated

control apparatus 18 according to the second
embodiment. The urban area 17 shown in FIG._9 includes
a plurality of dwelling units 171-1 to 171-n. Since
operations in the dwelling units 171-1 to 171-n are
10 similar, a description is given of the dwelling unit
171-1 in this example.
In the dwelling unit 171-1, a_ménagement terminal
1711, custoﬁer equipﬁeht 1112 and a measuring apparatus
1113 are installed.
15 The management terminal 1711 is an apparatus
having an interactive communicatioﬁ function, such as a
HEMS server, a TV, a mobile phone, a smartphone or a
PC. The management terminal 1711 inclﬁdes an
instruction input unit with which a customer, who uses
20 the management tefminal 1711, inputs an instruction,
and a display unit which displays information, etc.
which is transmitted from the integrated control
apparatus 18.
The management termipal 1711 receivgs time-of-day
25 rate information of water and electricity and demand
information for water, electricity and gas from the

integrated control apparatus 18. The management



101112 and the start time for starting the operation of the custoner

equi prent 1112. FIG 10 is a viewillustrating a relationship between a
transition of a power unit rate and a transition of a water unit rate. For
exanpl e, the managenent term nal 1711 creates the 15control plan such that
the bath water heater is driven from 22:00 at which the power unit rate and
water unit rate are | ow. The nmanagenent termi nal 1711 di splays the created
control plan to the custoner fromthe display unit. 20If the displayed
control plan is selected by the custonmer through the instruction input

unit, the manageeentinker minal disbl 5t s e sl Bed@di contiol i g adb ashe
schedul ed control. Wen a start tinme, which is designated by the schedul ed

control, has comestbher2byaragerfnip t=8r Mmiad. 1711 starts the operation of
equi pnent which is designated by the scheduled control. In addition, if
schedul ed control is Isetaddiltd or29 trenagereyendrer nfeahidyl1 11 hdt i ¢restede
integrated control apparatus 18 of the information relating to the

schedul ed contr&pksas sehétiel & imsforfmatdlorraths idesumatebabdl eiatsincand he
managenent term nal 51711 activates the custonmer equi pnent 1112 by avoi di ng
atine zonhe in FRFERTACHEYer 2ufiPl tratle PAfd o Poustn Wit 428 &Rfr e high, the
electricity rate and water rate ca reduced. |In additiqn, water, demand
is also control FECCRHA gqﬁégwegﬁiﬁéqéfE“b#%Vgﬂéﬁﬁﬁﬁfgﬁﬁfgj exic 1 0dut? of
wat er demand CagiBg Egglel %%g by a elt@lotcp%\lir{%arg['il%ew v}a & ATeA emeq‘;e
‘termnal 1711 may receive a re&ues?lfron1a custoner and may set ‘schedul ed
control so as thHEQtlEerEQQQ'%%qtr%%%%ﬁt'The control plan includes

identification information of the customer equipment

10 1112 and the start time for starting the operation of
the customer equipment 1112. FIG. 10 is a view
illustrating a relationship between a transition of a
power unit rate and a transition of a water unit rate.
For example, the management terminal 1711 creates the

15 control plan such that the bath water heater is driven
from 22:00 at which the power unit rate and water unit
rate are low. The'managemeht terminél 1711 displays
the created control plan to the customer from the
display unit.

20 If the displayed control plan is selected by the
customer through the instruction input unit, the
management terminal 1711 sets the selected control plan
as scheduled contrcl. When a start time, which is
designated by the scheduled control, has come, the

25 management terminal 1711 starts the operation of
equipment which is designated by the scheduled control.

In addition} if scheduled control is set, the



4 n addition, the managenent term nal 1711 15receives, fromthe integrated
control apparatus 18, feedback information which is generated by the
integrated control apparatus 18, based on the result of use of water,
electricity and gas. The feedback information includes, for instance, a
power - savi ng 20effect and a water-saving effect, which occur by shifting
the time points of use of water, electricity and gas. The managenent
termnal 1711 di splays the received feedback information to the customer by
the display unit. 25The integrated control apparatus 18 includes a denand

| nf ormation 9?”%%1?%9@91@ tt3 ] aﬁla‘;]gﬁf'?aﬁ&if‘{é’é U@ﬂ%gﬁ;%ﬁ&@é& ng unit

182, a communi cation unit a nmenory unit menory unit

184 stores tinme«@hrday Lake A nHQy MBI on Ofc Watesrandi &h ecdTdcidy, cohigh is
set in advance, and use anount data which is output fromthe Sneasuring
appar atuses 1113chestalleddrt ddie e diaga i 18rdAdadiéo. 171-n.

As described above, since the management terminal

5 1711 activates the customef equipment 1112 by avoidihg
a time zone in which a water unit rate and a powers unit
rate ére high, the electricity rate.and water rate can
be reduced. 1In addition, water demand is also
controlled, and a peak shift of water demand and a peak

10 cut of water demand can be realized.

In the meantime, the management terminal 1711 may
receive a request from a customer and may set scheduled
control so as to meet the received request.

In addition, the management terminal 1711

15 receives, from the integrated control apparatus 18,
feedback information which is generated by the
integrated control apparatus 18, based on the result of
use of water, electricity and gas. The feedback
information includes, for instance, a power-saving

20 effect and a water-saving effect, which occur by
shifting the time points of use of water, electricity
and gas. The management terminal 1711 displays the
received feedback information to the customer by the
display unit.

25 The integrated control apparatus 18 includes a

demand information generating unit 181, a feedback

information generating unit 182, a communication unit



“The demand i nformation generating unit 181 generates demand information for
water, electricity and gas, by taking statistics of the use anount data
stored 10in the nmenory unit 184. The demand i nformati on has such a formt
that the transition of demand can conprehensively be confirned, for
exanple, like a transition of demand in respective tinme zones in a day. The
demand i nfornmation generating unit 181 tramgmts, 15by the

comuni cationunit 183, the generated demand i nformation for water,
electricity and gas to the nanagenent termnals 1711 installed in the

dwel l'ing units 13- inHoalfkmdryl mraddiltgson, the demand infornmation
generating unit 181 transmts, by the 20comuni cation unit 183, the
generated dermand i nfraemaiemot f amiwatlerd t<cdhes water—csupialyy reamt r ol
apparatus 14 and sewerage control apparatus 16. In the 'neantine, the
dermand i nf or mat inhogeaénani rd waitte rl&hdrel amqiddtce tivhe wienédr ased ederand
information for water, 25electricity and gas, taking into account the
schedul e i nf or ragvencehi endi sissemppnthelatenadedntl st euwensl $remEhef t he
dwel ling units 171-1 to 171-n, and may 31 output the updated information
as new demand |Tﬂ‘FéFHﬁ%PSnaPTPﬁéafiéléﬁﬁacI%1|3nf16¥5r1;§t411§ﬁ d@néP&t PHE i 182
gener at es feedback migrlrrﬁl)l an, each of the dwelling 5 units 171-1 to
171-n, based on rtlf'lg a Ltn?t t5‘ ‘fromthe rreasurl ng apparatus 1113

|nstalled|n each d lnlln% lé_l’lllldtln]f7lrlto 17 For 1¢xanmpl e, the

gribratin n
f eedback informati on generatingu ares ttlh«,9 Ti'me poi nts of use
of water, generates demand information for water, electricity and

gas, by taking statistics df the use amount data stored
10 | in the memory unit 184. The demand information has
such a format that the transition of demand can
comprehensively be qonfirmed, for example, like a
transition of demand in respective time zones in a day.
The demand information generating unit 181 transmits,
15 by the-communication unit 183, the génerated demand
information for water, electricity and gas to the
management terminals 1711 installed in the dwelling
units 171-1 to 171-n. In addition, the demand
information generating unit 181 transmits, by the
20 _ communication unit 183, the generated demand
information for water to the water—supply control
apparatus 14 and sewerage control apparatus 16. 1In the
‘meantime, the demand information generating unit 181
may update the generated demand information for water,
25 electricify and gas, taking into account the schedule
information which is set by the management terminals

1711 of -the dwelling units 171-1 to 171-n, and may



“10el ectricity and gas, which are included in the use anmpbunt data, and
general time points of use of water, electricity and gas. The feedback

i nformation generating unit 182 generates, as feedback information, for
exanpl e, a power-saving effect and a water-saving 15effect, which are
obtained by shifting the tinme points of use of water, electricity and gas,
taking into account the anmount of use of water and electricity, in relation
to the variations of a water unit rate and a power unit rate due to the
variation of time points of 20use. The conmuni cation unit 183
transnits the tiopRRfidand atRdtfonmdan afbmatseheandiegleet ri city, which
is stored in the nenory unit 184, to the nmanagenent terninals 1711
installed in then@eelddtigrunits 171-1 to 25171-n. In addition, the

communi cation unit 183 transmts the demand information for water, ' :
electricity and gas, Twhi cfeduis dieem fgemerdtoed deyhetrtee idgmandi t 3B4 nf or mat i on
generating unit 181, to the managenent termnals 1711 installed in the
dwel i ng units @Zhelateslfeedbathe lodmamitdan oF @diah PE3 tdIssEverldiswi t s
the demand information for water to the water-supply control apparatus 14
and sewerage coPEGlS dgparatt®s 176, "Bediedes, ofhé NEomMAnid@idn dftia HFeF

transmts the feedback information, whi as _been .generated by, t .

f eedback i nf or matFoASGEreras ﬁapﬁﬁiﬁtufsgqilg o TELTeh ter?c@aéjisf’eg‘lﬁlf]ﬁe
dwel ling units 171-1 tq ;51-%, gg_the associ ated dwelling unit. As has
been descri bed 586&é, il tthé& %séd nd ‘enbodi nent, the nanagenent ter ninal

1711 controls the cug&ﬁgggﬁﬁgﬁkgn%%k 1128t hats waters i;q&%%ﬂg%ﬁ%d n-a

time zone and by a net a lowwater unit rate an ow power” uni t
rate, based on {Retiige- efongayJsated RfigBbiiar sOfb Mater Bndialactricity.
Ther eby,. the peaks of water demand in each dwelling unit are shifted in a
manner tip devi ateefbremdike peakgaef, Whe dnater umict ucaice iand Hrowete uni t
rate, and the peaks of water denand are snoothed in accordance with this
peak shift. |In addunitoniatiehe anat ernese Ir dtigcapd ieitectafi cistey afsevatatre in
each dwelling unit can be reduced. The integrated control apparatus
18 gener at es derdrd timfcértyatineh desr- wather felsgdad kod nfivemddti®of t he anount
of use of water in the dwelling units 171-1 to 171-n, and sends the
.gener at ed denandSPREGEHRG 6 itto 18Ke dRaCERIEGpply &FEaAPRaUs 114 CFmP 'Séer age

contr ol , ,
for example, a power-saving effect and a water-saving

15 effect, which are obtained by shifting the time points
of use of water, electricity and gas, taking into
accOunt the amount of use of water and electricity, in
relation to the variations of a water unit rate aﬁd a
power unit rate due to the variation of time points of

20 use.

The communication unit 183 transmits the time-of-
day rate information of water and electricity, which is
stored in the memory unit 184, to the management
terminals 1711 installed in the dwelling units 171-1 to

25 171-n. In'addition, the communication unit 183
transmits the demand information for water, electricity

and gas, which has been generated by the demand



‘33 apparatus 16. Thereby, the demand information for water, in which the
beak shift and peak snoothing of water demand in the urban area 17 are
taken into account, is sent to the water-supply apparatus 14 and 5sewer age
control apparatus 16. Based on the received demand information and
the tinme-of-day electricity rate, the water-supply control apparatus 14
controls the conveying punps 132-1 to 132-62s0 as to neet the water denand
of the urban area 1017 and to m nimze the cost for production of clear
water in the water purification plant 131 and the cost for the process of

conveying the clgafoMaitelon Jeq dtheWatglh- SWIR! Y £ elardppMaius 14
shifts and snoot hes the peaks of the anbunt of conveyance of clear 15water
in the water-supnisysim7il, ibased len time tpeakiveshiifiedirand pedk-1s ot hed
wat er demand in the urban area 17, the peak shift and peak snoot hi ngof the
anount of conveyldhicer.of THeearommatmercadawnbenger figy3med swrte sefdmedts vdilyy .
Accordingly, the cost for production 20of clear water and the cost for the
process of conveddmapd herfiragt iwat dorcartiss rteddded vateraddindloh, in the
mater-supgly system 13, the scale of the plant and the process stress of
equi pnent 2ar e deSigHed WiRER 1 fSr effc é "o SEME 15195 S8 thfDufPPRT & Yeall t i e,
so that 25n0 overflow occurs in the process eve §t t he i.me of water

| K t
demand. Thus, tHETSES 0SS FOFEHTCCRG CRe Water-Ssudgidy §“§1}s Se_rﬁhfS can be

reduced' feedback information, which has been generated by the
feedback information generating unit 182 1in connection
with each of the dwelling units 171-1 to 171-n, to the
10 associated dwelling unit. -

As has been described above, in the second
embodiment, the management terminal 1711 controls the
customer equipment 1112 so that water may be used in a
time zone and by a method with a low water unit rate

15 and a low power unit rate, based on the time-of-day
rate information of water and electricity. Thereby,
the peaks of water demand in each dwelling unit are
shifted in a manner té_aeviate from the peaks of the
water unit rate and power unit rate, and the peaks of

20 water demand are smoothed in accordance with this peak
shift. 1In addition, the water use rate and electricity
use rate in each dwelling unit can be reduced.

The integrated control apparatus 18 generates
demand information for water, based on the data of the

25 amount of use of water in the dwelling units 171—1 to
171-n, and sends the generated demand information to

the water-supply apparatus 14 and sewerage control



34 Therefore, according to the water demand optim zati on system 10 of
this enbodi nent, the water denmand in the urban area 17 is peak-shifted and
flattened, and the anmount of conveyance of clear water . in the
wat-er - supply system 13 i s peak-shifted and flattened. Thus, it is possible
to reduce the cost for production of clear water, the cost for the process
of conveying clear water, and the cost for 3i:ntroduci ng the water-supply
system 13. 10l n addition, in the second enbodi nent, based on the received
demand i nformation for water and the tineof-day electricity rate, the

sewer age control, ,apparakusg ¢16 o RS the RWIRIMY S{Aonsi doledrto 151-5
and stormwater reservoir 153. Since the sewerage control 15apparatus 16

shifts and snoothesrt henpeaksrof Hhg 2WMi faf dieaidmntsiovasie sater in
t he sewage system 15, based on the peak-shifted and peak-snoot hed water

demand in the uwhaerasemahd itheHeeak s fdreand peake stamairhing©f the
amount of treatnent of waste water can 20be perforned nore effectively.
Accordi ngly, theccoshtfonst seattnmegnt tdfe westes -\satmgrl ) apirer ateduced. artah
addition, in the sewage system 15, the scale of the plant and the process
stress of cequi pREMETrape desitgved aprEr atefserlénce to the process anount at a

peak time, so 25that no overflow occurs i he ocess even at the peak
time of water denandBa?ﬁgsPqﬂﬁ?Qxﬁﬁcq%ﬂe4né§WﬁﬁHﬁ%ﬁf%?ﬁ?%%%&g%n%ygﬁ%n115
can be reduced. .35 . .  Accor in%.to the water demand optim zation system
10 of this enboditAEAPIHRE Wats ‘démand 5ot The i % Hr 4’55 heaki sttt ed
and fl attened, n f trea nt. of t i, th ewage
§§§§%E?P?gg'ﬂ tcg(?ltroles ttrf(% Mf)%ve %tgeips & l% &S

system 15 is 5p and flattene hus,” I ossible to reduce

the cost for sewagegt cgabuenl, aRdt R LSl HOLdMIHOWICING theg Sewans,
system 15. _

10 17 and to minimize the cost for production of clear
water in the water purification plant.131 and the cost
for the process of conveying the clear water. Since
the wéter—supply control apparatus 14 shifts and
smoothes the peaks of the amount of conveyance of clear

15 | water in the water-supply system 13, based on the peak-
shifted and peak-smoothed water demand in the urban
érea 17, the peak shift and peak -smoothing of the
amount of conveyance of clear water can be performed
more effectively. Accordingly, the cost for production

20 of clear water and the cost for the process of
conveying the clear water can be reduced. In addition,
in the water-supply system 13, the scale of the plant
and the process stress of equipment are designed with
reference to the process amount at a peak time, so that

25 no overflow occurs in the process even at the peak time
of water demand. Thus, the cost for introducing the

water-supply system 13 can be reduced.



‘1 n the second enbodi ment, the tinme-of-day rate information of water and
electricity and the demand 10information for water, electricity and gas are
di spl ayed to the customer by the display unit of the managenent term nal
1711. 1t is thinkable that the custonmer, who views this display, uses water
bY avoiding a tine zone in which the water unit rate and 15power unit rate
are high. Specifically, even in the case whgre there is equi pment which
cannot be controlled by the managenent termnal 1711, the custoner nay be
pronpted to use water by avoiding a tine zone in which the water unit raze

and the power 20 uni ticate e Bigh: ey aby.. id each dusldidg unit, the

peak shift and peak snobothing of water demand can be perfornmed nore

effectively. Ino,pddinti,aR;ohns@a¢Bndwel lifng R temddia meafer e Wats: and
power use rate can be nore reduced. 25In the second enbodi nent, the

f eedback i nfor nakin@Adi sndicsel ayednoarkhe 10i SRl gy aurishicfcdchexrr@nagenent
termnal 1711. The custoner, who views this display, 36 can confirm for
exanpl e, the poveatsaving ehbetheandowaterfsawvinvg v.aeldeectt, oMtdach Wweaneer
occurred by his/her own effort, and it is thinkable that the custoner
becones consci ous bheuwkngr-waprer ybyyareindildg is twiepk—zdri€tiad 5l ch t he
water unit rate and power unit rate are high. Thereby, in each dwelling
unit, the peak Shptteagd-snBdtEirngtof SWRCSE 1dfand® C&WeE 1T Gidied e
effectively. In addition, in each dwelling unit, the water and electricity
use rates can b@rﬁgpgtﬁggueédplear water,” the cost for the process of

conveying clear water, and the cost for introducing the
water-supply system 13.
10 In addition, in the second embodiment, based on
" the received demand:information for water and the time-
of-day electricity rate, the sewerage control apparatus
16 controls the pumping stations 151-1 to 151-5 and
storm-water reservoir 153. Since the sewerage control
15 apparatus 16 shifts and smoothes the peaks of the
amount of treatment of waste water in the sewage system
15, based on the peak-shifted and peak-smoothed water
demand in the urban area 17, the peak shift and peak
smoothing of the amount of treatment of waste water can
20 be performed more effectively. Accordingly, the cost
for treatment of waste water can be reduced. 1In
addition, in the sewage system 15, the scale of tﬁe
plant and the process stress of equipment are designed
with reference to the process amount at a peak time, so
25 that no overflow occurs in the process even at the peak
time of water demand. Thus, the cost for introducing

the sewage system 15 can be reduced.



10l n‘t he second enbodi nent, the demand information generating unit 181
updates the generated demand information for water, electricity and gas,
taking into account the schedule information which is set by the nanagenent
termnals 1711 of the dwelling units 171-1 15to 171-n. Thereby, it is

possi ble to provide the demand information for water, electricity and gas,
in which the schedule conditions in other dwelling units are reflected.

The second enbodinent is not limted to the above-20described contents. For
exanple, the integrated control apparatus 18 nmay transmt to the nanagenent

termnal 1711 the cumd@tiMeNSS ARUINS Of NBL8ld Shechiistiynangsgas, in
addition to the tine-of-day rate information of 25water and electricity and

t he demand i nfongatironnfier ewdbelimeitgC e iiat antigasnd Aln tthes digen the
managenent term nal 1711 creates a control plan of the 37 custoner

equi pnrent 1112 as@ethat webershdyteel used filatadriare zone tand dyowntmeshod
with low unit rates of water, electricity and gas, based on the tine-of-day
rate informati ohrektwenér odndaslitecweitsint yrartdie e wagrl sitsvem Sisel aanount s
of water, electricity and gas. In addition, the managenent termnal 1711

di spl ays on t hergp&pishy LAt anHe fdamlensdre Jdeisanoiintiss dfosmatieke to
electricity and gas, in addition to the tine-of-da ranf i.nformation of

wat er and el ect £ éPF? thg Fraet for sewage treatmernt an the cost for

introducing the sewage system 15.
In the second embodiment, the time-of-day rate
information of water and electricity and the demand
10 information for waﬁer, electricity and gas are
displayed to the customer by the display unit of the
management terminal 1711. It is thinkable that the
customer, who views.this display, uses water by
avoiding a time zone in which the water unit rate and
15 | power unit rate are high. Specifically, even in the
case where there is equipment which cannot be
. controlled by the management terminal 1711, the
customer may be prompted to use water by avoiding a
time zone in which the water unit rate and the power
20 unit rate are high. Thereby, in each dwelling unit,
the peak shift and peak smoothing of water demand can
be performed more effectively. 1In addition, in each
dwelling uﬁit, the water use rate and power use rate
can be more reduced.
25 In the second embodiment, the feedback informafion
is displayed on the display unit of the management

terminal 1711. The customer, who views this display,



‘10derand i nformation for water, electricity and gas. In the case where the
unit rates of water, electricity and gas vary according to the cunul ative
use anounts of water, electricity and gas, by creating the control plan by
al so taking into account the cunul ative use 15anounts of water, electricity
and gas, the utility rates of water, electricity and gas in each dwelling
unit can be reduced. In addition, by displaying the cunul ati ve use anounts
of water, electricity and gas on the display unit of the managenent

termnal 1711, the 20custoner can be pronpted to take an action to reduce

the utility rates of Vr\{aftl%fl}d eéoercaﬁrgafmié%]ye,antﬂi%%i wer—-savi Fﬁ%lgf)é"#{ Oimgl an,

which is create&agyc?he nmaHagerne m ‘na , ay 1 nc or ‘exanpl e,

the power -savi ngbaecfefre%favq@%d%%dc-é,au i 8eL  c 0Bl £ AT By 29eXPect abl g

when each control planis Thereby, the custoner can select a
.control plan whirghrits e ;adviantateousid Deak shéf &uanensiogt bbmgs of
water 38 demand. In short, in each dwelling unit, the peak shift and

snoot hi ng of watenhsdemrrd oFam e pardarnesl, rorei @fdgcii vehy . zdme atidi ti on,
in each dwelling unit, the utility rates of water and electricity can be
nore reduged. whichl nhieheraseconthienhodierentd pdwecaseit i rawhiate thegh.
managenment term nal 1711, custoner equi pnent 1112 and neasuring apparatus
1113 are indepeﬁ@@ﬁﬁby,pﬂ@s@@wh|ﬁNﬁ£§iQﬁWﬂﬂim@ YR tPaFH, Shiakt b

descri bed by way of 10exanple. However, the enbodinent is not |limted to
this exanpl e. F&MOek&HpIde Oft e ttah fdtrstd 338t habe1faamed yseer equi prent

1112 and measuring apparatus 1113 my be, configured as, pn i ntegral uni

water and electricity use rates can be more reduced.

10 In the second embodiment, the demand information
generating unit 181 updates the generated demand
‘information for water, electricity and gas, taking into
accoﬁnt the schedule information which is set by the
management terminals 1711 of the dwelling units 171-1

15 to 171-n. Thereby, it 1is possible to provide the

| demand information for water, electricity and gas, in
which the schedule conditions in other dwelling units
are reflected.
The second emquiment is not limited to the above-
20 described contents.
For example, the integrated control apparatus 18
may transmit to the management terminal 1711 the
~cumulative use amounts of water, electricity and gas,
in addition to the time-of-day rate information of

25 water and electricity and the demand information for

water, electricity and gas. At this time, the

management terminal 1711 creates a control plan of the



1n the second enbodi nent, the description has been 15given of the case in
whi ch the nmanagenent term nal 1711 receives fromthe integrated contro

. apparatus 18 the tine-of-day rate informati on of water and electricity and
the demand information for water, electricity and gas, and displays them
However, the managenent 20term nal 1711 may receive the total use anmount of
water, electricity and gas at the present 8ynme, and may display it. In this
case, the demand information . generating unit 181 integrates the use
anount data at the present time, calculates the total use anmount of

25water, el ectrdgdtymandegaspmand tnansiict $Hahe waetkal mdgebanmaest fihom t he
comuni cation unit 183 to the managenent termnal 1711. It is thinkable
that the 39 cusimdresonshansi Bwsat hetdiosphay hofl dwhentiat akteseodnoante rof
water, electricity and gas at the present tine, avoids the use of water in
the time zone igladichctihe &ptabassebasedntonofchsattémei-ofl-dryeratiker eby to
shift and snooth:-the peaks of water demand. Thereby, in each dwelling unit,
t he peak shift antbonbtdingfofatiarepndesdrdtaairibe padst shreguiplative
effectively. In addition, in _each dwelling unit, the utility rates of water
and el ectri ci t MIArPHURDF e°f et Ed:! féﬁﬁ%FH€1§éb8W@ dffodi MBnt, as shown

In FIG 10, thEBaddition, the management terminal 1711 displays on the

display unit the cumulative use amounts of water,
electricity and gas, in addition to the time—of;day
rate information of water and electricity and the

10 demand information for water, electricity and gas. In
the case where the unit rates of water, electricity and
gas vary according to the cumulative use amounts of
water, electricity aﬁd gas, by creating the control
plan by also taking into account the cumulative use

15 ‘amounts of water, electricity and gas, the utility
rafes of water, electricity and gas in each dwelling
unit can be reduced. In addition, by displaying the
cumulative use amounts of water, electricity and gas on
the display ﬁnit of the management terminal 1711, the

20 customer can be prompted to take an actiQn to reduce
the utility rates of water, electricity and gas.

The control plan, which is created by the
management terminal 1711, may include, for example, the
power-saving effect and water-saving effect, which are

25 expectable when each control plan is adopted. Thereby,
the customer can select a .control plan which is more

advantageous in peak shift and smoothing of water



‘descri ption has been given, by way of exanple, of the case in which the
water unit rate and power unit rate are predetermned in each tinme zone.
However, the enbodi nent may al so applicable to the case of adopting 15an
RTP (Real Tinme Pricing) in which the water unit rate and power unit rate
dynami cal ly vary dependi ng on the demand/ supply bal ance of water and
electricity. In this case, the integrated ggntrol apparatus 18 further
includes a rate estimation unit 185 as shown in 20FIG 11. The rate
estimation unit 185 acquires the electricity demand/ supply bal ance fromthe

use anount dataydhQAyt he tAEasWLNG 1aPRAGAL UseS 13h43 uhast akhed pler kt he
dwelling units 171-1 to 171-n, and estimtes the power unit rate, based on

the acquired degmnelfsyppl ¥mddkaliagcer Wataddidemand the bat peesbirfiaid on unit
185 acquires the water demand/ supply bal ance fromthe use anmobunt data from
t he neasuring appaeatisestii®ldy.40Innstaliltédni,nihheadhwebiveddimg t$il71-1 to
171-n, and estinates the water unit rate, based on the acquired

demand/ suppl y bahaneeilThg demmsdoinfvarrat kod géretaticagyurbr P81 Moggds
5out fromthe nenory unit 184 the use anmount data in the situation in which
a water unit rafedaadda power unit rate, which are equal or similar to the

estimated water unit _rate and power unit rate, are set. The demand
i nf or mati on generati hg GHPtngfnggﬁ A S Peraide case, inw iCH the

management terminal 1711, customer equipment 1112 and
measuring apparatus 1113 are independently present in
each dwelling unit 171, has been described by way of
10 example. However, the embodiment is not limited to
this example. For example, the management terminal
1711, customer equipment 1112 and measuring apparatus
1113 may be configured as an integral unit.
In the second embodiment, the description has been
15 given of the case in which the management terminal 1711
receives from the integrated control apparatus 18 the
time-of-day rate information of water and electricity
and the demand information for water, electricity and
gas, and displays them: However, the management
20 terminal 1711 may receive the total use amount of
water, electricity and gas at the present time,.and may
display it. In this case, the demand information
-geﬁerating unit 181 integrates the use amount data at
the present time; calculates the total use amount of
25 water, electricity and gas, and transmits the total use
amoﬁnt from the communication unit 183 to the

management terminal 1711. It is thinkable that the



-10i nformation for water, electricity and gas, by taking statistics of the
use anount data that has been read out. The communi cation unit 183
transmts the estimated water unit rate and power unit rate and the
generated 15demand information for water, electricity and gas to the
managenent termnals 1711 installed in the dwelling units 171-1 to 171-n.
In addition, the comunication unit 183 tragsmts the generated demand
information for - water to the water-supply control apparatus 14 and
20sewer age control apparatus 16. Ther eby, even when the water unit

rate and power upit hate ape deLecrnedybyobhe BEEjLhe tategcat edqgant ol

apparatus 18 can achrevé peak shift "and i'ng of water deman

addi tion, even when,iBe 2avRber vkl Lake,and.pOWRE YRbbehal @1AEE
determ ned by the RTP, the water-supply control apparatus 14 can achi eve

peak shift and gthattentng oket Be ameudrt iaf thdlrgpaveyaacenolyhekgathwater in
the water-supply system 13. It is thus possible to reduce the cost for

production of ckeaelwater ainBuhleowateresuppl Yasyst emht3ebi/heocest fior t he
process of conveying clear water, and the cost for introducing the
wat er - sugpl y sysheénst8othNbtbeveeakevei wherrt Hemaatler Ohetebdt eiangapdwer

dwelling unit, the peak shift and smoothing of water
demand can be performed more effectively. In éddition,
in each dwelling unit, the utility rates of water and
electricity can be more reduced.

10 In the secénd embodimenf, as shown in FiG.'lO, the
description has been given, by way of example, of the
case in which the water unit rate and power unit rate
are predetermined in each time zone. However, the
embodiment may also applicable to the case of adopting

15 an RTP (Real Time Pricing) in which the water uhit rate
and power unit rate dynamically vary depending on the
demand/supply balance of water and electricity. In
this case, the integrated control apparatus 18 further
includes a rate estimation unit 185 as shown in

20 FIG. 11. The rate estimation unit 185 acquires the
electricity demand/supply balance from the use amount
data from the measuring apparatuses 1113 installed in-:
the,dwelling units 171-1 to 171-n, and estimates the
power unit rate, based on_the acquired demand/supply

25 balance. In addition, the rate eétimation unit 185
acquires the water demand/supply balance from the use

amount data from the measuring apparatuses 1113



“unit-rate are determ ned by the RTP, the sewerage control apparatus 16 can
achi eve peak shift and flattening of the amobunt of waste water. It is thus
10possi bl e to reduce the cost for sewage treatnent and the cost for

i ntroduci ng the sewage system 15. In each of the above-descri bed

enbodi ments, water, electricity and gas have been descri bed by way of
exanpl e. However, energy may be other thangphese. 15In each of the
above-descri bed enbodi nents, the description has been given of the exanple
in which the unit rates of water and electricity vary fromtinme zone to

time zone. Howevel, s hheserhodiaent,s arne ok ldmitad it 4 him example. For
exanpl e, the enboglnents are 20simlarly applicable to the case in which

the unit rate oftsgagmavaki esef LAl 1B iZ0RQ ) YaRZYH the acquild e
certain enbodi nents have been described, these enbodi ments have been
presented by wayeahnexaopbeyobkyanaed are not intended to |imt the scope
of the 25inventions. |Indeed, the novel enbodi nents described herein may be
enbodi ed in a vari et ¥hef dethed florfosmaftuircrherememe t ivey iwus: drfi 1s s amTss
substitutions and 42 changes in the formof the enbodi ments descri bed
herein ma§ be madé WwWiremoGhedapaprivngnfitomBrhé&hepiusiet agiounie dahdenrt g The

acconpanying clains and their equivalents are intended to cover such forns
or situation in which a water unit rate and a power unit

‘rate, which are equal or similar to the estimated water
unit rate and power unit rate, are set. The demand
information generating unit 181 generates demand

- 10 information for water, electricity and gas, by faking
statistics of the use amount data that has been read
out.

The communication unit 183 transmits the estimated
water unit fate and power unit rate and the generated

15 demand information for water, electricity and gas.to
‘the management terminals 1711 installed in the dwelling
units 171-1 to 171-n. In addition, the communication
unit 183 transmits'the generated demand information for
water to the water-supply control apparatus 14 and

20 sewerage control apparatus 16.

Thereby, even when the water unit rate and power
unit rate are determined by the RTP, the integrated
control apparatus 18 can achieve peak shift and
flattening.of water demand. In addition, even when the

25 water unit rate and power unit rate are determined by
the RTP, the water-supply control apparatus 14 can

achieve peak shift and flattening of the amount of



Snodifications as would fall wthin the scope and spirit of the inventions.
Ref erence Signs List 10.. .Water demand optim zation system 11, 17...Urban
area; 111, 171...Dwelling unit, 1111, 101711.. .Managenent termnal, 1112..

. Cust oner equi pnent, 1113.. .Measuring apparatus, 12, 18.. .Integrated
control apparatus, 121, 181...Demand information generating unit, 122,
182. .. Feedback information generating unitg123, 183.. . Conmunication unit,

124, 184.. .Menory unit, 15125, 185...Rate estimation unit,
13...Water-supply system 131.. .Water purification plant, 132... Punp,

133.. . First di é%ﬁb@ thod £ESEn KgLT yetdt in $ee0nd i SLyl) NG, J1GSET VO T,

14. . vater-supp ntro system 15 Sewage system Punplng
station, 20152. 133€w@gelgr%ﬁhgﬁ Bsell%% + 353 e duSkO MWl reeservoir, 16. .
. Sewer age control system 43 Al VB 1. A water denmand optim zation

_ syst em whi ch prepdygestebaaprwatieari hagewatier ther whiteatisappilyardy ftreom r aw
water which is taken in froman intake source,
13, the cost for the process of conveying clear water,
5 ._ and the cost for introducing the water-supply system
13. Moreover, even when the water unit rate and power
unit.rate are determined by the RTP, the sewerage
;ontrol apparatus 16 can achieve peak shift and
flattening of the amount of waste water. It is thus

10 possible to reduce the cost for sewage treatment and
the cost for introducing the sewage system 15.

In each of the above-described embodiments, water,
electricity and gas have been described by way of
example. However, energy ﬁay Be other than these.

15 In each of the above-described eﬁbodiments, the
description has been given of the example in which the
unit rates of water and electricity vary from time zone
to time zone. However, the embodiments are not limited
to this example. For example, the embodiments are

20 similarly applicable to the case in which the unit rate
of gas varies from time zone to time zone.

.While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scépe of the

25 inventions. Indeed, the novel embodiments described
herein may be embodied in a variety of other forms;

furthermore, various omissions, substitutions and



‘5conveys the clear water by a punp, and supplies the clear water via a
distributing reservoir to an urban area including a plurality of dwelling
units, characterized by conprising: a managenent term nal provided in each
of the 10plurality of dwelling units, and configured to drive custoner

equi pnent, which perforns an operation using water, in a tinme zone in which
a power unit rate is lowin each of the plyrality of dwelling units; a
measuri ng apparatus provided in each of the 15plurality of dwelling units,
and configured to neasure an amount of water used in the dwelling unit in

whi ch the Wa?“&h@ﬁfg%@,p%atr% i3 R QW 48d embodinferdeTRN d L dmatd on;
generating unit configured to generate water demand information in the

urban area, 20basedpenphbie aRUBLtOLMRLERN NEISWEGHY ddie- Neasurd g
apparatus provided in each of the plurality of dwelling units; and a

wat er - suppl y conhrehtappar.at Usecantiogyaed itney edrtine dﬁ&aﬂnﬁmrln a manner
to neet water .demand which 25 is indicated in the water dénmand
i nformati on andetioinkidemcze aaect iedenmeletd costcavert liokatferrmpuradf i cati on
pl ant and a cost for conveyance of the clear water with 44
- modifications as would fall within the scope and spirit
| of the inventions.
Reference -Signs List
10...Water demand optimization system, 11,
17...Urban area, 111, 171...Dwelling unit, 1111,

10 1711...Management terminal, 1112...Customer equipment,
1113...Measuring apparatus, 12, 18...Integrated control
apparatus, 121, 181...Demand-information generating
unit, 122, 182...Feedback information generating unit,
123, 183...Communication unit, 124, 184...Memory unit,

15 125, 185...Rate estimation unit, 13...Water-supply
system, 131...Water purificatidn plant, 132...Pump,
133...First di;tributing reservoir, 134...Second
distributing reservoir, 14...Water—supply control
system, 15...Sewage system, 151...Pumping station,

20 152...Sewage treatment plant, 153...Storm-water

reservoir, 16...Sewerage control system.



veference to a variation in the power unit rate. 2. The water demand
optim zation systemof claim1l, characterized in that the nanagenent
terminal is configured to generate schedule control for driving 5the
custoner equi pnent in the time zone in which the power unit rate is |ow,
and to output information relating to the schedule control to the demand
information generating unit, and the demand3i nformati on generating unit is
10 configured to update the water demand i nfornmation, based on the
information relating to the schedule control. 3. The water demand
optim zation systemof claim?2, characterizzed Mmrsthat the power unit rate
15dynam cally varies in accordance with a demand/ supply bal ance of
electricity, t e mRasmartieng daparcators linsl 2Zzonfdrguretk dro lurdther mneasure
an anount of electricity used in the dwelling unit in which the neasuring
apparatus i s prpvipdedes20iherwatéerdeérmrd wapteinmipratii fore ahyigire m farrtt Herom
conprises a rate estimation unit configured to acquire a demand/ supply

bal ance of el ectRPcVeyetr BiiEhe lfeasicad lamduem M dlndétie a4 c%nd to

estinateé? power unit rate, based on the acquired denand/sqpphy bal ance,
25and t he’ demand°NMRESF mht'FoR1§8Reafthg Pynidt Pugp, and supplies the

clear water via a distributing reservoir to an urban
area including a plurality of dwelling units,
characterized by comprising:

a management terminal provided in each of the

10 plurality of dwelling units, and configured to drive
customer egquipment, which performs an dperation using
water, in a time zone in which a power unit rate is low
in each of the plurality of dwelling units;

a measuring apparatus provided in each of the

15 plurality of dwelling units, and configured to measuré
an amount of water used in the dwelling unit in which
the measuring apparatus is provided;

a demand information generating unit configured to
generate water demand information in the urban area,

20 based on the amount of water measured by the measuring
.apparatus provided in each of the plurality of dwelling
units; and

a water-supply control apparatus configuréd to
control the pump in a manner to meet water .demand which

25 is indicated in the water demand information and to
minimize a treatment cost in the water purification

plant and a cost for conveyance of the clear water with



45 the urban area, based on the estinmated power unit rate and statistics of
t he anobunt of water neasured by the neasuring apparatus. 4. The
wat er demand optim zati on system of 5claim 3, characterized in that the

wat er demand optim zati on system conveys waste water, which cones fromthe
urban area, froma punping station to a sewage treatnent plant, and
subjects the wastewater to sewage treatment,in the sewage treatnent plant,
and 10t he water demand optim zation systemfurther conprises a sewerage
control apparatus configured to perform sewage treatnent of waste water in

accordance wi th, wai gL, dempnd i Q’gir(igttﬁgni N o N nal &l depmnd Jnformation, and

to control the punping station in manner to mninize a treatnment cost
in the sewage treatmpnt phant, R I efe@ifi N30 & Y& 3 i Qs ddh tde power unit

rate. 5. The water dermand optim zation systemof claim?2
characterized ipi1hbat 12 WALeRcUBIrE zBAl 8 NVAHAS Y MRMdJaMRn0ne i d e
zone, and . the managenent termnal is configured to drive the custoner
equi pnrent in a isnmeczohguradwibchehhe apewaichaiul o atenmtand tfee watierinmi t
rate are | ow 6. The water demand optim zation system of 25clai m

5, characierizethéencthabtmeheewatiemedénand topt itingatzaore systwrhdomheys wast e
wat er, which cones fromthe urban area, froma punping station to a sewage
power unit rate is low, and to output information
relating to the schedule control to the demand
information generating unit, and
the demand information generating unit is
10 configured to update the watef demand information,
based on the iﬁformation relating to the schedule
control.
3. The water demand optimization system of
claim 2, characteriéed in that the power unit rate
15 dynamically varies in accordance with a demand/supply
balance of electricity,
the measuring apparatus is configured to further
measure an amount of electricity used in the dwelling.
unit in which the measuring apparatus is provided,
20 : the water demand optimization system further
comprises a rate estimation unit configured to acquire
a demand/supply balance of electricity from the
measured amount of electricity, and to estimate a power
‘unit rate, based on the acquired demand/supply balance,
25 and |

the demand information generating unit is

configured to generate the water demand information in



46 tfeatnment plant, and subjects the waste water to sewage treatnment in the
sewage treatnent plant, and the water demand optim zation system
further conprises a sewerage control apparatus configured to 5perform
sewage treatnent of waSte water in accordance with water dermand i ndi cated
in the water demand information, and to control the punping station in a
manner to mnimze a treatnent cost in the,ewage treatment plant by
referring to a variation in the 10power unit rate. 7. The water denand
optim zation systemof claim5, characterized in that the power unit rate

and the water uphl [ehe.0unal cgllyvary Jin ﬁeg;ﬁolrmdaat%%e UL, demandisupply

bal ances of elec ricity and Wat er measuring

apparat us i s cogﬁaggesféfs@lcwgﬁerthrée%%wﬁ@%@m% a%lu‘i%tdr i) by dised in

the dwelling unit in which the nmeasuring apparatus I's provi t he water

demand opt|nlzaﬁéggugyabegbbg&bﬁgg 20conprises a rate estlnatlon unit
configured to acquire a denand/supply bal ance of electricity fromthe
measur ed amount of elect mhei twat &0 RStd it o i a1 dinisty sitahe o based on the
acqui red demand/ supply bal ance of electricity, to acquire a demand/ supply
bal ance & 25 .ehtem Bromhthecmeasueed ianmoumt dhewatager drtiahd estinmate a

water unit rate, based on the acquired denmand/ supply bal ance of water, and
optlmlzatlon system conveys waste water, which comes

from the urban area, from a pumping station to a sewage
treatment plant, and subjects the waste water to sewage
treatment in the sewage treatment plant, and
10 the water demand optimization system further
comprises a sewerage control apparatus configured to
perform sewage treatment of waste water in accordance
with water demand indicated in the water demand
' information; and to control the pumping station in a
15 manner to minimize a treatment cost in the sewage
treatment plant by referring to a variation in the
power unit rate.
5. The water demand optimization system of
claim 2, characterized in that a water unit rate varies
20 from time zone to time zone, and
the management terminal is configured to drive the
customer equipment in a time zone in which the power
unit rate and the water unit rate are low.
6. The water demand optimization system of
25 claim 5, characterized in that the wéter demand
optimization syétem conveys waste water, which comes

from the urban area, from a pumping station to a sewage



47 the demand information generating unit is configured to generate
the water demand information in the urban area, based on the estinated
power unit rate, the estinmated water unit rate, and statistics of the
5anmount of water neasured by the measuring apparatus. 8. The water denmand
optim zation systemof claim7, characterized in that the water demand
optim zation system conveys waste water, whicch cones fromthe urban area,
froma punping station to a sewage 10treatment plant, and subjects the
waste water to sewage treatnent in the sewage treatnent plant, and

the water demand . Qpiifd-zatdi1on Systemdinars Goupnlses g, Senerage Land ol

apparatus configured to péerform sewage treatnent of waste water in

accordance 15w thewatRhtdampntd ndivcafed idh dite twatiem denangd i nf ormati on,
and to control the punping station in a manner to mnimze a treatnment cost

in the sewage treat neiie plaaddr ent=efEreptignita orard yatdemn furiher power unit
rate. 209. The water demand optim zation systemof claim2, characterized
in that the wat epmgensre eptsiemezatgeortatstedmapavreys swasire iwatrerd twhi ch
cones fromthe urban area, froma punping station to a sewage treatnent

pl ant, ard subj Bers otriie SRFSIIE Wategrt e ts eMa e S5t Wedterentn iaradiagwmage
treatnent plant, and the water demand optim zation system further

conprises a sewstafe VEoRtr Slerapsartadisadsst ilgurdg tgter demand :

information, and to control the pumping station in a

manner to minimize a treatment cost in the sewage

treatment plant by referring to a variation in the
10 power unit rate.

7. The water demand optimization system of
claim 5, characterized in that the power unit rate and
the water unit rate dynamically vary in accordance with
demand/supply balances of electricity and water,

15 respectively,

the measuring apparatus is configured to further
measure an amount of electricity used in the dwelling
unit in which the measuring apparatus is provided,

the wéter demand optimization system further

20 comprises a rate estimation unif configured to acquire
a demand/supply balance of electricity from the
measured amount of electricity, to estimate a power
unit rate, based on the acquired demand/supply balance
of electricity, to acquire a demand/supply balance of

25 . water from the measured amount of water, and to
estimate a water unit rate, based on the acquired

demand/supply balance of water, and



48 perform sewage treatnment of waste water in accordance with water denand
indicated in the water demand information, and to control the punping
station in a manner to mninmze a treatnment cost in the sewage treatnment
plant by referring to a variation in the power unit rate. 10. The

wat er demand optim zation systemof claim11, characterized in that the
power unit rate dynamcally varies in accopgance with a demand/ supply

10bal ance of electricity, t he neasuring apparatus is configured to
further neasure an anount of electricity used in the dwelling unit in which

t he neasuring appar at&?eiéen%rn%’iiqa%rﬁﬁ%o‘é@tcgeé &eé@ﬂgg qQptim zation system
ont | gure

further 15conprises a rate estimation unit to acquire a

demand/ suppl 'y baé&}ﬂ‘_ciegﬂeoe't%mgreinceirta%ef RO Lhe JreaRii et amtinfion in
electricity, and to estimate a power unit rate, based on the acquired

demand/ suppl y balrancgsbanc 208 he demang i-norgmtinRn GeEnRfald Nhiunitats,
configured to generate the water demand information in the urban area,
based on the estdihHeteadt ipowerd waitte i atne tanch tof, atarst 1505 tofs Hies anduitte of
wat er nmeasured by the neasuring apparatus. 2511. The water denand
optim zat bon systremrof of aianel0 meclvarract &y 2zde e dshatindh e pyetert wenand
optim zati on system conveys waste water, which cones
8. The water demand optimization system of
claim 7, characterized in that the water demand
optimization system conveys waste watef, which comes
from the urban area, from a pumping station to a sewage
10 treatment plant, and subjects the waste water to sewage
treatment in the sewage treatment plant, and
the water demand optimization system further
comprises a sewerage control apparatus configured to
perform sewage treatment of waste water in accordance
15 with water deménd indicated in the water demand
information, and to control the pumping station in a
manner to minimize a treatment cost in the sewage
treatment plant by referring to a variation in the
power unit rate.
20 9. The water demand optimization system of
claim 2, characterized in that the water demand
optimization system conveys waste water, which comes
from the urban area, from a pumpihg station to a sewage
treatment plant, and subjects the waste water to séwage
25 treatment in the séwage treatmentlplant, and

the water demand optimization system further

comprises a sewerage control apparatus configured to



49 fromthe urban area, froma punping station to a sewage treatnent plant,
and subjects the waste water to sewage treatnent in the sewage treatnent

pl ant, and the water demand optim zati on system further 5conprises a
sewerage control apparatus configured to perform sewage treatnent of wast e
wat er in accordance with water demand indicated in the wat er demand
information, and to control the punping, station in a 'manner to mnimze a
treatnment cost in the sewage 10treatnent plant by referring to a variation
in the power unit rate. 12. The water demand optlnlzatlon syst em of

claim1, char ackgt"rké?ﬂ isQw%'r?% 3 MRNEN U JAlke Yard ?t %@ééﬂ%}%@é‘e to

time zone, and € nmanagement ternlnal i's configure rive

CUSLONTET  equi PITRAL pi aBet BRrAARE ;1A Whiceh the JANer, Wl lidialey and the

water unit rate are |ow. . he wat er (EEITHI’I Optl m Zatl on system of

claim 12, charagterizgdibn,thal ttlae c%tt%ld%mn@u%@%tg Hezatic sy s em
conveys waste water, which cones fromthe urban area, froma punping

station to a sem@gﬁe&reatmenhmpb@nb,La@dtm@bkeek&tthelWﬁ&i%emﬁgy to sewage
treatnent in the sewage treatnent plant, and the water demand optim zation
system fubt her treatment plant by referring to a variation in the
| power unit rate. |
10. The water demand optimization system of
claim 1, characterized in that the power unit rate
dynamically varies in accordance with a demand/supply
10 balance of electricity, - |
the measu;ing apparatus is cénfigured to further
measure an amount of électricity used in the dwelling
unit in which the measuring apparatus is provided,
the water demand optimization system further
15 comprises a rate estimation unit configured to acquire
a demand/supply balance of electricity from the
measured amount of electricity, and to estimate a power
unit rate, based on the acquired demand/supply balance,
and
20 the demand information generating unit is
configured to generate the water demand information in
the urban area, based on the estimated power unit rate
and statistics of the amount of water measured by the
measuring apparatus.
25 11. The water demand. optimization system of
claim 10, characterized in that the water demand

optimization system conveys waste water, which comes



25conpri ses a sewerage control apparatus configured to perform sewage
treatment of waste water in accordance with water denmand indicated in the
wat er demand 50 information, and to control the punping station in a
manner to mnimze a treatnment cost in the sewage treatnent plant by
referring to a variation in the power unit rate. 514. The water denmand
optim zation systemof claim12, characteri,zed in that the power unit rate
and the water unit rate dynam cally vary in~accordance with demand/ supply
bal ances of electricity and water, respectively, 10the measuring apparatus

I S copfigured F%r% TEE%rJE§§P%9e%” %q%%P% mﬁ%fﬁﬁ;gé§é¥3u§fdgrg &ghe
dwelling unit in i Ch thé ‘measurinng apparatus '1's provi ded, e wat er

demand opt i m ZattirQBtﬁ)é%tte%'&fa%t,Q%Edc‘%%rjie%et% q HALE S /IRl 0N did o

configured to acquire 15a demand/ supply "bal ance of electricity fron1t%%
nmeasured amount et aeheekr il ke LRwAY MR A1t dral e, based on the

acqui red demand/ supply bal ance of electricity, to acquire a demand/ supply
bal ance of water fromhehe aFRas We@G ndMypii nofz et ,s @tk CCurther
5 comprises a sewerage control apparatus configured to
perform sewage treatment of waste water in accordance
with water demand indicated in the water demand
information, and to control the pumping station in a
‘manner to minimize a treatment cost in the sewage
10 treatment plant by referring to a variation in the
powef unit.rate.
12. The water demand.optimization system of
claim 1, characterized in that a water unit rate varies
from time zone to time zone, and
15 . the management terminai is configured to drive the
customer équipment in a time zone in which the power
unit rate and the water unit rate are low.
13. The water demand optimization system of
claim 12, characterized in that the water demand
20 optimization system conveys waste water, thch comes
from the urban area, from a pumping station to a sewage
treatment plant, and subjects the waste water to sewage
treatment in the sewage treatment plant, and
the water demand opﬁimization system further
25 comprises a sewerage control apparatus configured to

perform sewage treatment of waste water in accordance

with water demand indicated in the water demand



20estimate a water unit rate, based on the acquired demand/ supply bal ance
of water, and the demand i nformation generating unit is configured to
generate the water demand information in the urban area, based on the
estimated bower unit rate, 25the estimated water unit rate, and statistics
of the ampbunt of water neasured by the neasuring apparatus. 15. The water
demand optim zation systemof 51 claim 14, characterized in that the water
dermand optim zation system conveys waste water, which cones fromthe urban
area, froma punping station to a sewage treatnent plant and subjects t he

waste water to g%%g%aﬁtlro%at TR ) c/Ionlecrs lwacgne r% tstpil@f&ﬁ

a
the water demand optim zati'on systenlfurt rlses a semerage contro

appar at us confi gured Qop%nqwz%ewg;%ar&@ér{@rﬁo@é Wast e Vel & 5
accordance with water denmand indicated in the water demand 10i n ornatlon

and to control &Q@aﬁu@mkngyﬁﬁﬁluy1ﬁéfé%ﬂmﬁyﬂﬂbté)JafugﬂZ§halﬁr€@@nEnt cost
in the sewage treatnent plant by referring to a variation in the power unit

rate. 16. The waber rdemsnd repte.m zati on syst em of 150Ia|n11 characterized
in that the water demand
5 14. The water demand optimization system of
claim 12, characﬁerized in that the power uhit rate and
the water unit rate dynamically vary in accordance with
demand/supply balances of electricity and wéter, |
respectively,

10 the measuring apparatus is configured to further
measure an amount of electricity used in the dwelling
unit in which the measuring appératus is provided,

the water demand optimization system further
comprises a.rate estimation unit configured td acquire

15 a demand/supply balance of electricity from the
measured amount of electricity; to estimate a power
unit rate, based on the acquired demand/supply balance
of electricity, to acquire a demand/supply balance of
water from the measured amount of water, 'and to

20 estimate a water ﬁnit rate, based on the acquired
demand/supply balance of water, and

the demand information génerating unit is
configured to generate the water demand information in
the urban area, based on the estimated power unit rate,

25 the estimated water unit rate, and statistics of the

amount of water measured by the measuring apparatus.

15. The water demand optimization system of



optim zation system conveys waste water, which comes fromthe urban area,
froma punping station to a sewage treatnent pl ant, and subjects the waste
water to sewage treatnment in the sewage treatnment plant, and 20t he water
dermand optim zation system further conprises a sewerage control apparatus
configured to perform sewage treatnent of waste water in accordance with
wat er demand indicated in the water demandcghnformation, and to control the
punping station in a 25manner to mnimze a treatnent cost in the sewage
treatnent plant by referring to a variation in the power unit rate. 52

17. A water demgnd;Qpyim 2abign.systen qharagherized, . COmS no:

cust oner equi pnent con (gure to perform an operation using water; 5nenory

means for storip t@m@gﬁﬁﬁoHn'&s&%ﬂ@conveys ﬁ%&%%ﬂué%é¥ﬂﬂwﬁhcﬁﬁﬁgﬁé§Or
generating, based on the powef unit rate, schedule control infornation for

dr|V|ng the custenmr t8quULPRBAL airR 23 tAA¥ ZORRIPL NN Lk dieh paner 3gu4géate
is low, and 10driving instruction neans for driving the custoner. equi pnent,

based on the scheduktreqaonpiahti nhoxdmatibgrcts the vt wiaier wenmnmwhge
optim zati on system characterized by conpri sing: cust orrer
equi pment5 conf i gupetmtotpeénf ohm srwESepdratatorenusimigivat ernd
the water demand optimization system further
comprises a sewerage control apparatus configured to
perform sewage treatment of waste water in accordance
with water demand indicated in the water demand
10 information, and to control the pumping station in a
~manner to minimize a treatment cost in the séwagé
treatment planﬁ by referring to a variation in the
power unif'rate.
16. The water demand optimization system of
15 claim 1, characterized in that the water demand
optimization system conveys waste water, which comes
from the urban area, from a pumping station to a sewage
treatment plant, and subjects the waste water to sewage
treatment in the sewage treatment plant, and
20 the water demand optimization system further
comprises a sewerage control apparafus.configgggd to
perform sewage treatment of waste water in accofdance
with water demand indicated in the watér demand
information, and to control the pumping station in a
25 manner to minimize a treatment cost in the sewage.

treatment plant by referring to a variation in the

power unit rate.



menofy neans for storing a power unit rate; schedul e control neans
for generating, based on the power unit rate, schedule control information
for driving the custoner equipnent in a time zone in which 20the power unit
rate is low, and di spl ay neans for displaying the schedul e control

i nformation. 19. A water dermand optim zation system characterized by
conprising: 25a managenent term nal provided in each of a plurality of

dwel l'ing units, and configured to create schedule control for driving
‘custoner equi pnent, which 53 perforns an operation using water in each of

the plurality of dwehbi ngauRideSy idamdydd M ZONe 4 0 Wi Sl @ pover unit rate
is low, and to drive the custoner equi pnent according to the schedul e

control; 5a neasmWsingrappacat ¥y Rogyrded gy each of the plurality of
dwel ling units, and configured to neasure an anount of water used in the

dwel ['ing unit in whiehsthaecreasuripreg rapparrat ipu tsd proviaettrma adenmand
i nformati on generating unit configured to 10genherate water denmand
i nformation, baspdrahibheuvamngntwawatrer neasured by t he measuring apparat us
provided in each of the plurality of dwelling units; and
5 memory means for storing a power unit rate;
schedule control means for generating, based on
the power unit rate, schedule control information for
driving the customer equipment in a time zone in which
the power unit rate is low; and
10 driving instruction means for driving the customer
equipment, based on the schedule control_information.
18. A water demand optimization system
characterized by comprising:
customer equipment configured to perform an
15 operation using water;
memory means for storing a power unit rate;
'schedule control meaﬁs for generating, based on
the power unit rate, schedule control information for
driving the customer equipment in a time zone in which
20 the power unit rate is low; and’
display means for displaying the schedule control
information.
19. A water demand optimization system
. characterized by comprising:
25 & management terminal provided in each of a

plurality of dwelling units, and configured to create

schedule control for driving customer equipment, which



4ransm ssion neans for transmtting the water denmand information to an
external system 1520. A control systemfor use in a water demand
optinization system whi ch produces clear water in a water purification
plant fromraw water which is taken in froman intake source, conveys the
cl ear water by a punp, and supplies the clear water via a distributing 20
reservoir to an urban area including a plugglity of dwelling units, the
control system characterized by conprising: dermand i nformation
generating nmeans for generating water demand information, based on an
amount of wat er, 25asedsi Bneaph ok sbhe udliwakistos Of ndwelhi Bg yRists;
first setting neans for setting an inpoundnent ratio of the distributing
reservoir, basesgh@pavaterorddudenand efhittRe umbantameazwheChni shiikdi eat ed
in the water demand information, and a power unit rate; and

wat er - suppl y i nséweiet iapcnmeans fier lowst muet itkg drieeptilp tasdbmee such t hat
the set inpoundnent ratio of the distributing reservoir is satisfied in a
tine zone in whighiphenpoaeroudingr &be tihe Isolwedule con2tolThe control
system of claim 20, characterized in that the water demand optim zation
system cénveys wast e2wdeapUrihidc RPEGFEs Us araavielegr Ban eacda ot £ a punpi ng
station to a sewage treatnent plant, and subjects the waste water to sewage

plan
treatment in tHeISERAYEYt PEatEAL 1pPai 1 tind 3P Re COBAL PEF S8y §PeMERS I Rer
conpri ses: second, setti ng neans far ttin n_i mpoundnent . rati o of
t he punpi ng staﬁ?O%TOBQEea%oHagﬁraﬁﬁﬁﬁtl@f%%ﬁsggg%gfggngpéFnéB VP&ﬁ#%he
ur ban area, mhigggiseggaggg daf gggkﬁg wat &bvq%g%nd information, and a
power unit rate; an §em8%age i'nstruction means for instructing the

punpi ng station tc dgiugrgugh ;hRathe Felydimaundent, skakla Falyuldae RYPI ng
station is satisfied in a tinme zone in which the power unit rate is |ow

22. A priegr am foindsgt kNwat 6@MBEhEhdOfi nd oWaiaeli o MBRdeapbhMRat bavusyst em
whi ch produces clear water in a water purification plant fromraw water

which is taken watéronmeabuirbstiakg sauer aeascanveyapbheacheaprowateedbyna pump,
and supplies the clear water via a
each of the plurality of dwelling units; and
ﬁransmission means for transmitting the water
demand information to an external system.

15 20. A contrcl system for use in a water demand
optimization system which produces clear water in a
water pdrification plant from raw water which is taken
in from an intake source, conveyé the clear water by a
pump, and supplies the clear water via a distributing

20 reservoir to an urban area including a plurality of
dwelling units, the control syétem characterized by
comprising:

demand information generating means for generating
water demand information, based on an amount of water

25 used in each of the plurality.of dwelling units;’

first setting means for setting an impoundment

ratio of the distributing reservoir, based on water



53 distributing reservoir to an urban area including a plurality of

dwel ling units, the programcontrolling the conputer to execute: a
dermand i nformati on generating process of generating water denand

i nformati on, based on an amount of water used in each of the plurality of
dwel l'ing units; - a first setting process of setting an inpoundnent
ratio of the distributing reservoir, based:.pn water 10demand of the urban
area which is indicated in the water demand i nformati on, and a power .unit
rate; and a water-supply instruction process of instructing the punp

to drive such tgg& %geo%ekh%nﬂgﬁggn%?%ar@EESFgEFLEEdQEEEEBbHEiQgereserVOir

is satisfied in“a time t5zone characterize the power unit rate is

| ow. 23. The.pragramyof ¢l.3i,m.22,, chapagt grized Hin@tt hat .t.he wat er

dermand optim zation system conv.eys waste water, which comes fromthe urban

area, froma punping,gtatland0 2 isewage ctibeatemnt Fantinsandgubjeeths the
20waste water. to sewage treatnent in the sewage treatnent plant, and

t he program conptipbstbharcoapgieh thaturhbeseexempbendacsecead isebtfi ng
process of setting an inpoundnent 25ratio of the punping station, based on
an anount5 of washe daseridpainegd resemvbhie dsbaptaséagdwhinch itsmebtzanred
fromthe water demand i nformation, and a power :
in which the power unit rate is low.
21. The control system of claim 20, characterized
in that the water demand optimization system conveys
waste water, which comes from the urban area, from a
10 pumping station to a sewage treatment plant, and
subjects the waste water to sewage treatment in the
sewage treatment plant, and
the control system further comprises:
second setting means for setting an impoundment
15 ratio of the pumping station, based on an amount of
waste water drained from the urban area, which is
obtained from the water. demand information, and a power
unit rate; and
sewerage instruction means for instructing the
20 pumping station tc drive such that the set impoundment
ratio of the pumping station is satisfied in a time
zone in which the power unit rate is low.
22. A program for use in a computer of a water
demand optimization system which produces clear water
25 in a water purification plant from raw water which is

taken in from an intake source, conveys the clear water

by a pump, and supplies the clear water via a



‘56 unit rate; and a sewerage instruction process of instructing the punping
station to drive such that the set inpoundnent rati o of the- punping
-station is satisfied in a time 5zone in which the power unit rate is |ow..
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distributing reservoir to an urban area including a
plurality of dwelling units, the program controlling
the computer to execute:

a demand information generating process of
generéting water demand information, based on an amount
of water used in each of the plurality of dwelling
units;

a first setting process of setting an impoundment
ratio of the distributing_resérvoir, based on water
demand of the urban area which is indicated in_the
water demand information, and a power unit rate; and

a water-supply instruction process of instructing
the pump to drive such that the set impoundment ratio
of the distributing reservoir is satisfied in a time
zone characterized in that the power unit rate is low.

23. The program of claim 22, characterized in
that the water demand optimization.system conveys waste
water, which comes from the urban area, from a pumping
station .to a sewage treatment plant, and subjects the
waste water to sewage treatment in the sewage treatment
plant, and

the program controls the computer to further
execute:

a second setting process of setting an impoundment
ratio of the pumping station, based on an amount of
waste water drained from the urban area, which is

obtained from the water demand information, and a power



56

unit rate; and

a sewerage instruction process of instructing the
pumping station to drive such that the set impoundment
ratio of the pumping station is satisfied in a time

zone in which the power unit rate is low.,



