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Fig.1 Simple model of the Tokyo Waterworks Bureau
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Fig.2 Current energy of the Hongo water supply
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Table 1 Simple operation list (results level)

5 5 BB R (100-95)(10.0-1.0) E#&(E

(B5—FXK) (B=EHR)
EHE EH{E
g |Esse 5IA 5IAE | FrKE EECIK BKE | KDL 1&KARE
N R m’ B | DR i m° B kWh A8 | A /m®
= KR 71,659 o |ILEEBE K| 6159 T110| 585105 9%
— HEmeiEK] 5500 531 | 522,500 95
ki = RKE 26,590 o LA EEK 19,190 1,988 | 1.919.000 100
! EILEEREK]  7.400 800 | 740,000 100
FEA]  RKE 6.000 0| #NRiEK 6.000 0 600,000 100
B FUKE 4,000 FNE % K 4,000 0| 400,000 100
1 REKE |l RmEHalA] 5500 0] K 5,500 491
- A |EALEEREIAl 7400 0] AEK 7.400 217
o[ EFHESIA 19,190 o L EFHEERK 5,400 458
2REIKE F—WEEk| 13790 435
g |HLEEESIAl 6159 o |_BEE 4,659 556
- E_wmk| 1500 655
s BE—WESIA o [ FREE 7.400 287
FREIA 6,000
BREKRE | 2 myp | E=WASIA 1,500 o [ FOEYEEK 5,500 215
| | FEYESIA 4,000
A | —WRESIA] 12390 0| XEiEEK 12,390 447
KRDTH| KB fasKET SEf1E | BIRKE 48,249 8,190 | 4,766,605 | BRI REE
moBlE | 4428 3,762 190 HRETKE 0 10.0 10| EAHFEH
EHEE | 4428 3,762 ,190 BEKE 48,249 81,903 | 4,766,605 | EKIRE
BlRE 0 0 0 Rinfo/KE | 48.249 B 4848508 HiEE
FIES 0.0 0.0 0.0 EHAE 0 min Eit
FHEIRIE (KIR%) (RK{E)
K i3 2% 3% FEORE | . BAR
Bl |BEE zer | mkx | AR I BAK | meor | S R
=g |JLERBREK 6,159 = 5,000
- Eﬁimégﬁ*%;k 5,500 = 8,000
2k 42 = EXTy 19,190 < 29,000
BAS | BB Eimer 7,400 =< 11,000
AL FIR A K 6.000 = 9,000
— FNE %K 4,000 = 6,000
fid] BrALK 5,500 5,500 = 8,000
TREKE ESHIES TS 7.400 7,400 = 11,000
raE L HEERK 5400 | 5.400 = 8,000
2HREIKE F—WEEK 13,790 = 21,000
- GE | BBEK 4659 < 7,000
B mEmEK 1,500 =< 5,000
s FNRECK | 7,400 | 7,400 = 11,000
BREKK HIEE F0HEEK | 5,500 | 5,500 = 8,000
Ak | Ki#EiK 12,390 12,390 19.000
12,900 10,059 25290
12,900 10,059 25290
ook | EKE Bk
m® B | m° B m® B
IRIILF—HHEOR (ZHLX—DFHE) (E-ER)
B |mee EEK KRNI F—(ZR) ERE | KROIE | REMN faz
; g | SREH| —REHK TR m® /B | kWh /B | Wh/m®| Wh/m®
=y [ALaBsrEuX K] 716350 -395200] 1.081.4000 6.159 1,110 180.2 48.7
- iméﬁﬁ;ﬁm 161.710 7 .320 0.0029 5,500 531 96.5 105.4
ks | mE FHEEK | 164.680 .300 284.9600 | 19,190 1,988 103.6 120.3
! = mité?‘ﬁ;z?k 15.872 | 1.1 10 900 -30.6510 7.400 800 108.1 1134
L] FREK 0.000 0.000 0.0000 6,000 0 0.0 0.0
S RS 0.000 0.000 0.0000 4,000 0 0.0 0.
1 REKE RE ALK 200.830 | 710.530 38.9720 5,500 491 89.2 93.
i A8 | ABEIK | 107500 | 211680 1.3102 7.400 217 9.3 7.
3 EHERK | -82.327 [ 996.610 ~55.8490 400 458 4.9 0.
2REKE F—WiEEK| 55681 59.459 247.1600 | 13.790 435 1.5 1.
- s [ mEck | 239750 | 1.076.800 2.7222 4,659 556 119.4 130.
T B sE%K] 300590 | ~265550 688.4900 1,500 655 436.9
s [ AURAK 74.962 | 343.820 -82710| 7,400 287 3838 455
BREKK HEIE FOAYEASK | 150.630 | 307.220 0.8270 5,500 215 39.2 47.3
PN Kigifdk | -19.636 | 424.820 -49.4500 | 12,390 447 36.1 37.6
Table 2 Simple operation list (the most suitable solution)
5 5B E £(100-95)(10.0-1.0) FEfE
- (B—EHK) (B=EH)
BB fE R iR
aE | mos 5IA 5lAm | Frkm BEK  [EEKE| KFEOTR EKIARE
= Fhe | m'oms | QR Fg | m° |  kwh A8 | B/md
=@ TRKE 17,000 o [FEEREERZK] 9,000 1.306 | 855,000 95
— - imﬁgﬁx 8,000 805 | 760,000 95
P = FkE 18,666 g 13,766 1,383 | 1,376,615 100
kS | B8 O IR BEEA] 4900 518 | 490,000 100
AT RKE 9,000 0] #nREK 000 0] 900,000 100
3 FUKE 3,583 RS 583 0] 358285 100
| REKR | B | EEEEEIA] 8,000 0] BFmK 000 736
i A8 |FALEt#RsIA] 4900 0 [ AFBEK ,900 131
| LHESIA L 13766 o [ LHEERK 476 465
2REKE F—REEK 290 335
e |JLEEERSIAL 0000 o L BEEK 4,583 547
FE_WEEk| 4417 630
g [BWESIA 0 o [ FOREK 000 362
i FIREIA 9,000
3HREKK M FE_WEsIAl 4417 o | FOEEEK 8,000 343
FIEYES| A 3583
Kigk |E—WE5IA] 8290 0| XEfEK 8.290 289
KIDI | 5oKiG|  #6KFT SEtHE #RRKE 48,249 7,849 [ 4,739,900 | &7 & fiE
wEfe | 4011 3,837 7.849 HREPKE 0 10.0 10| EAFEH
=fEE | 4428 3,762 8,190 WEKE 48,249 78.487 | 4,739.900 | EKIRE
HIBE 417 -75 342 *mmm 48249 | o o peay sy | 4.818.387 HOA{E
FIES 9.4 -2.0 4.2 EERE 0 - min 5
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Table 3 List of the Pareto solution
BEARHOMAEE LN — MiF

KWh |
B maw [kmoxrwkaxr| CHOEMFEOBMEAA
1 00-10 | 7819 | 4.739.900 {bL7 70 6 %
2 | 707-10| 7837 | 4740734 -
3 | 724-10| 7825 | 4741589 < ‘i B ERDOEL
4| 741-10| 7814 | 4742404 B 0.1 B A CH
5 | 758-10| 7803 | 4743182 PLELEIC B
6 | 776-10| 7793 | 4743970 .
SR -
7 11000-10| 7708 | 4,751,395 fEWEAL LTz L 2D
8 [ 2000-10] 7610 | 4.764.489 WRTH DL, 51T,
9 [4000-10 | 7576 | 4773641 T~11 1% &k
10 | 800.0-1.0 | 7573 | 4775145 ‘ A
1| 1000] 7572 | 4776650 [z M5 720l
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Fig.3 Figure of the Pareto solution
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Fig.4 Changes such as the quantity of water supply
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Table 4-1 Operation list of all districts

SR OEER (EHEE) (F—EF)
RE% ESE HlFFEHE (=) ES
KE B o EPN SIAZ | SIAZE | RE | iKkE [EEKE AR % FdkE| KFEDIR
m® B X X R4 m® Bp| BEHE | EEE | OBE | S5E Riff m° B kWh
12,800 [RKE 44,400 £ RTAFC 12,800 836
18,600 SHT 44,400 0 o| 44400 S HT3E 18,600
13,000 S HT5F 13,000 840
20,000 — FkE 24,000 JbARERERIEIK 20,000 3,156
4,000 =8 24000 0 0] 24000 BREA R AR K 4,000 376
9,000 BKE 12,100 RE%7 9,000 873
1,000 HKIS == 12,100 0 o] 12100 HRABIE K 1,000 54
23,000 = EAL] 2,100 193
7,900 BUKE (RiE) 23,380 IRKERE (IE) 23,380 6,093
11,640 s FKEK 30,900 1,506
6,000 = R kE# () 0 20900 o o| 30900 _EHEEK 23,000 2,470
4,000 K8k 30,900 i ’ Bt ERERIE 7K 7,900 857
8,998 [ K& # (IE) 23,380 AL ERIE K 11,640 49
3,200 WAL T AL BRoKAEIA 0| 23380 0 o] 23380 FREK 6,000 0
1,610 ot EL- £33 5,740 0
5,500 ! . BTKithBIA 4000, 100 4000 5 () 3% 0 0
2,800 = ’ : 1 (Z)3%K 4,000 0
2,600 &R FEXKE 9,590 9,590 592 592 8,998 FiR#REK 8,998 0
3,911 N k= 1,610 ~ ~ RB%EK 3,200 386
2600] | ERE | M ERBEIA | eoo| 0| "9%0) -9%0| 3200
eliB I BT LES M 50| 40| -a0| 1610 —BETEEK LG 216
5,500 FR#RSIA 580 i ’ ﬁ
2,700 - HESREIA 6,100 B ~ L ERERERE K 5,500
5,000 KR | hmmmain o] ©&100| ~2200) -2200] 8300 JKSERRK 2,800 234
1,120 R REERBIA 2,600 2,600 2,600 RERACK 2,600 53
700 - JLERERRBIA 0 B _ NEEPIELK 3911 288
592 ING 1Y EEGEIL Tosa| 1983| 1928 1,928 3911
1,497 B3I 4400 | B B BT EASK 7,600 733
7200 SETREIK BFE EmREE A 1,500 5,900 1,700 1,700 7,600
1,900 aF HEERREIA 4,621 4621 -1352] -1,352 5,973 BFEK 5973 429
4,000 B HESREIA 4,900 | 4,900 —-600 -600 5,500 BFEACK 5,500 491
5,400 IE REHIREIA 3629 | 3,629 929 929 2,700 SIEFRS 2,700 154
21,320 e RAAEIREIA 0 ~ ~ LEERK 5,000 302
7400 21 ET TR 7900 2,900 | -2,100 2,100 5,000 (- 2NEE)
11,025 HH HEISREIA 690 690 -430 -430 1,120 AHAELK 1,120 97
4,659 EdLEREIA 0 ~ _ B —RIG ALK 700 87
23034 mEn | R =E-hiE fooo]| 1000 692) -692f 1692 r—imiemk 992 140
7,400 BZK PR RN 1,300 | B B XA OBK 1,497 180
5400 &0 3= LN 0| 1300 197 197 1,497
5,500 EdLEREIA 7,900 R T #RELIK 4,100 328
6,400 I HAARIREIA 1,400 | 10,300 -1,200| -1,200| 11,500 | EEdtZ#EEK 7,400 217
3,500 = mEk IV 1,000 |
5,600 - ZHR GERE) 5IA 2,200 ZEIK 1,900 6
4,300 z FE_FIEEIA 0| 3200] 1,300 1,300 1,900
12,390 [EEBZ LIPS 1,000
3,852 GHEE- EHE 23,000 WAL 4,000 304
1,530 Et i CIPN 4900 | ~ ~ R T EREK 5,400 458
1880 EHE RN 0| 27900| -8020| -8020| 35920 HEE K 5.200 a3
1,251 F—EEK 21,320 627
6,773 WAL REEAK BHE FE—Wm@sIA 7,400 7,400 7,400 EHFBEK 7,400 425
3,700 JLERERIREIA 25,500 WAL EEe 11,025 1,284
600 "5 =E-#5 9,000 | 34500| -4,218 | -4,218| 38718 #@EEDEK 4,659 556
580 3 EEEIK 23034 1672
0 E—WEEIA 200 B =R TERERIK 7,400 287
0 R EWEEIA 7,300 | 13,500 700 700 | 12,800 RS IK 5,400 0
2,200 AL -FIR 6,000
0 |w-wmm= FEZWEsIA 7,800 E—Ro TAEIK 5,500 215
1,000 TEk FEE ) BIA o| 11.800| -3600| -3600| 15400 AR RZEK 3,500 0
7,300 BR(Z)3IA 4,000 £ B X IRIEK 6,400 0
0 HKeaX | FHE-KAK 3,500 3,500 3,500 =2 RBELK 3,500 107
0 oim FR - TS 5,400 B _ F—R TAERK 5,600 368
T020 NS = EE A YTy 6300 1600| -1.600 9900 =T St T 4300
E—EEIA 9,820 FE—EHREK] 12,390 447
b ek 3200] 13020 630 630| 12,390
J\EF2K 3,852 373
_ NE |[FEZHEXEIA 0| -3852| -3852 3,852
BopmR FETi T LN -
RIRERSIA _ _ R T #RERK 1,530 114
E T TN 2,120 -1,290 | -1,290 3410 b%?%* 1550 5
[N E)-EtE 1,880 R TRERIK 1,251 9
B il 77 DN I i Gl Ml Il =75 < 14 MV 0
%ﬁf i ;éggégﬁl LAY 2400 1210 1210 3700 BABELK 20 341
S EtE | 334456 | -32.439 | -32.439 | 366,895 | BIMRIBNEIKE| 17,140 32,317
Bk RIS DFERKE| 166,269 min
KFEDIRILE—|5K5 | #8Ker | BEHE RinD#AEIKE | 183,409 10.0
RE(E 19,266 | 13,051 | 32317 HWRKE 150,970 323,173
ES 19,266 | 13,051 | 32,317 RETKE -32,439 .
HIEE 0 0 0 REKE 183,409 EARBE
LI ES 0.0 0.0 0.0 RiFEDFEE 0

T A 10 BFOFE KRGS L. D) L 200 FrCE LTI, KT AMEEM - ETE-BF -8
DLEDRBOKGRIE 2 Fo@RG 0 6 T L7200, 6 TE - L - BE (Wil - Bz ET) - AU - BUE -
FUACGRIE S L CIXERIT 20 /tI2 72 %o 72, Mk RBED - A - 2 - bR - BREE - MIHIE - AR - 0
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Table 4-2 Operation list of all districts

(B=EH) (KIR3) (JZKIE)
V| E_E| SRR | SRR | RER] 2R | WAL R | EZHE| —EXR| KRIRR | HiER Rifi Bl %A KE
EKIRE EKE | EKE | BEE | fkE | fkE | ke | FlkE | AkE | AKkE | BARE | fikE |£EKkE s RKIB
S N N B N B N B I I B B A i T
1,280,000 100 12,800 12,800 | < | 15,000
1,860,000 100 18,600 18,600 | < | 28200
1,300,000 100 13,000 13,000 | < | 28,700
2,000,000 100 20,000 | < | 22,000
400,000 100 4000 < | 5000
900,000 100 9000 | < | 9,000
100,000 100 1000 < [ 1,100
210,000 100 2100 < | 3300
23380 | < | 28,830
30,900 | < | 50,000
2,300,000 100 23000 | < | 27,500
790,000 100 7900 < [ 13500
1,164,000 100 11,640 | < | 15040
600,000 100 6000 < [ 7100
574,000 100 5740 | < | 10,000
0 100 o] < | 6000
400,000 100 4000 | < | 4300
899,800 100 [_8998] 8998 | = [ 11,346
260,000 100 3200 < | 3200
-600 |
103,000 100 [0 1610 < | 1,700
-580 |
.00 5500 | < | 5700
2,800 2800 < [ 3000
[ =2.600] 2,600 2600 | = | 4200
3911 3911 < | 4947
1,983
—4,400 | 7,600] 7600 | < | 9,000
1,500
—4,621| 5973 5973 | < | 8542
-4,900 | 5,500 5500 | < | 8000
-3,629 | 2,700 2700 | < | 4830
0| 5000 5000 | < | 5600
2,900
—690 | 1120 1120 < | 1,680
700 700 < [ 2700
992 992 | < [ 2499
1,497 [ -1300] 1497 < | 1503
[ 0]
4100 | < | 5200
[=i200] 7400 | < [ 10600
—1,000]
1900 | < | 4,600
| o]
[=i000
4,000 4000 < | 4100
5,400 5400 | < | 7000
5200 | < | 8400
21,320 21,320 | < | 33,610
7,400 7,400 7400 < [ 8700
11,025 11,025 | < | 17286
4,659 4659 | < | 6,756
23,034 23034 | < | 26414
-200 7400 < | 9400
—7.300] 5400 | < | 10100
0
5500] < | 5500
6400] 6400 | < | 10600
3500 3500 < | 5100
5,600 5600 | < | 7.300
2,900 | 4,300 4300 < | 5600
~9.820 | 12390 12,390 | < | 18,460
3852 3852 | < | 4117
0
0
1530 0] 1530 < | 2010
2,120 1880 | < | 2,230
1,251 1251 | < | 1,947
6,773 [6773] 6773 < [ 10086
~1,470 3700 3700 < | 4940
1,020
15,140,800 | 1 A BB 0] 3034 12657] 37204 3.189| 8300 42.824] 24.100] 16670] 7818] 10473
min E3E = = = = = = = = = = =
10 | EHFER 12657 | 37204| 3189 8300 42824 24100| 16670] 7818| 10473
15,140,800 | & KIRE SRR | SR | HER] 2% | HAR |EoHm| R RIRER | B8R
15,463,973 | Hi{E EfE | fikE | FikE | flkE | BkE | FkE | FkE | BRE | BikE
min EGa m° B m B m B m B e B B | OB I s S e

& - R - ANE - T - Bibs - Wil 22 Drd s 2750 £OMIC, dLEEEE - " - A ARD 3 At
bo ZDH L 2D LEDREEACGRTE 2 FEORKITA OWERY THidd b itoT, HIRYEKKIT -
10 2Frdd %7280, HECKARME L CIEET 3655 ER Y Treabeiid, £5TH RMIZH 25,
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Table 5 Energy properties of all districts

IRILF—HFHED R (EEE)

(ZRILF—D M) (B5—EHK) (B-EH)
— 42 KmDLAILE— (—Rk) EHEE |KROTR| [RER fa= ERIXF
i ZREEH | —RER EH m® B kWh /B (Wh/ m®|Wh/m®| B m°| M8
SH48 64.1710 569.450 2.04080 | 12,800 836 65.3 734 100 | 1,280,000
L SH3E -258.1000 | 1,743.200 | -990.01000 | 18,600 1,359 73.1 78.3 100 | 1,860,000
SHT5E 39.7090 598.300 —5.23690 | 13,000 840 64.6 70.2 100 | 1,300,000
=4 L ERERRE K 716.35000 | -395.2200 | 1,081.40000 | 20,000 3,156 157.8 247.0 100 | 2,000,000
— R e RE K 161.71000 |  876.3200 0.00290 | 4,000 376 94.1 100.6 100 | 400,000
HEx7 -254.36000 | 1,464.1000 | —238.66000 | 9,000 873 97.0 100.6 100 | 900,000
== RABEK -314.80000 |  574.6700 0.00350 | 1,000 54 54.3 51.2 100 | 100,000
HES 571.66000 | 788.2900 2.42310| 2,100 193 92.0 102.8 100 | 210,000
[E K E#E (JIE) 899.82000 | -192.5200 | 1,624.90000 | 23,380 6,093 260.6 401.5 0 0
§E KB K 14.35300 | 437.6400 16.43000 | 30,900 1,506 487 52.6 0 0
L HEEK 164.68000 | 571.3000 | 284.96000 | 23,000 2,470 107.4 132.9 100 | 2,300,000
AL ERERE K 15.87200 [ 1,110.9000 [ -30.65100 | 7,900 857 108.5 113.6 100 | 790,000
AL RaE K 240.15000 | -319.0700 94.91100 | 11,640 49 4.2 24.0 100 | 1,164,000
AL FISR % 7K 0.00000 0.0000 0.00000 | 6,000 0 0.0 0.0 100 | 600,000
ZEREK 0.00000 0.0000 0.00000 | 5,740 0 0.0 0.0 100 | 574,000
15 5 () %7 0.00000 0.0000 0.00000 0 0 0.0 0.0 100 0
15 (Z) % 0.00000 0.0000 0.00000 | 4,000 0 0.0 0.0 100 | 400,000
ER FREREK 0.00000 0.0000 0.00000 | 8,998 0 0.0 0.0 100 | 899,800
B KigiEK 687.25000 | 970.4500 545950 | 3,200 386 120.7 141.0 100 | 260,000
FREREIA 600
BF fis T AR 7K 670.82000 | 1,216.7000 2.90510 | 1,610 216 134.3 1433 100 [ 103,000
EREEEIA 580
Kot L ERER R K 82.1240 | 1,437.300 | -40.44100 | 5,500 775 140.9 152.8
JKFeER K 446.7300 657.560 14.66300 | 2,800 234 83.5 90.8
EA B EFR ) 179.7200 152.370 0.88620 | 2,600 53 20.3 24.6
NG NARPIEK 291.4500 588.840 13.34700 | 3,911 288 737 81.7
T BT {EASK 137.4800 859.030 1.21520 | 7,600 733 96.5 106.8
&aF B 439.0600 413.850 24.82000 | 5,973 429 718 93.8
=P BAEALK 200.8300 710.530 38.97200 | 5,500 491 89.2 93.1
TE STERECK -189.3600 767.190 | -39.81600 | 2,700 154 56.9 66.5
. E{FFEIK 142.6400 534.400 -0.82700 | 5,000 302 60.4 67.7
= BEE-2NED)
A8 A AR K 248.6900 839.230 -0.23690 | 1,120 97 86.5 89.5
RiB B — HRABELK -258.0900 | 1,267.800 —0.29660 700 87 124.5 1232
i % RABELK -170.6600 | 1,434.500 —0.14800 992 140 141.6 140.1
x40 A B OEK 1,067.4000 965.470 11.11500 | 1,497 180 120.0 1285
R T RELK 94.3150 771.450 -4.00400 | 4,100 328 80.0 84.9
4 L X #RiE K 107.5000 211.680 1.31020 | 7,400 217 29.3 37.1
ZERK -524.1300 536.390 | -21.55400 | 1,900 61 32.3 33.7
-4
PR R T 183.85000 | _ 686.1300 0.14190 | _ 4,000 304 76.0 83.3
e R T RrEEIK -82.32700 | 996.6100 | -55.84900 | 5,400 458 84.9 90.8
HE B LK 939.21000 | 161.4700 75.01000 | 5,200 413 794 113.8
I ETE K 55.68100 59.4590 [ 247.16000 | 21,320 627 29.4 29.7
=SHF = ALK 7.79240 [ 838.3800 | —200.09000 | 7,400 425 574 85.0
i EL 51.37500 | 1,121.5000 | -14.51800 | 11,025 1,284 116.5 1235
"5 ffi & FEDEL K 239.75000 | 1,076.8000 272220 | 4,659 556 119.4 130.0
F_WEEK 300.59000 | —265.5500 |  688.49000 | 23,034 1,672 726 111.9
B — e J FEEIK 74.96200 | 343.8200 —8.27100 | 7,400 287 38.8 455
MR EAEIE K 0.00000 0.0000 0.00000 | 5,400 0 0.0 0.0
—R> TRk 150.63000 | 307.2200 0.82700 | 5,500 215 39.2 47.3
MEE R RFEK 0.00000 0.0000 0.00000 | 3,500 0 0.0 0.0
£ AREK 0.00000 0.0000 0.00000 | 6,400 0 0.0 0.0
[N 2 KE2K 169.58000 | 238.3600 2.77610 | 3,500 107 30.6 35.7
iE F—R> T AEieIK 420.85000 [ 249.7300 96.29300 | 5,600 368 65.7 72.1
o BRIk 79.97800 | 906.1400 -8.90420 | 4,300 396 92.0 975
X F— I ARIEK -19.63600 | 424.8200 | -49.45000 | 12,390 447 36.1 37.6
J\EELK -610.58000 | 1,374.9000 | -65.72700 | 3,852 373 96.9 905
NE
B R T RELK -2,090.60000 | 1,326.5000 | -39.64200 | 1,530 114 74.8 68.7
it E %K 0.00000 0.0000 0.00000 | 1,880 0 0.0 0.0
A R THRELIK -1,618.10000 | 1,091.6000 | -16.65300 | 1,251 95 75.6 68.7
! £ Z W IREIK 0.00000 0.0000 0.00000 | 6773 0 0.0 0.0
wE FUEELK -1,693.00000 | 2,133.9000 | —216.34000 | 3,700 341 92.3 88.1
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2.2 £HMXOBEBERICLZIBEBERLRICONT
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Fig.6 Flow quantity coefficient of the Hongo water supply
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Fig.7 Coefficient of correlation of the Kamiigusa reservoir
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The Multi-objective Programming Applied
to Real System of Water Supply

Yuuji Kumaki

Training & Development Center, Bureau of Waterworks Tokyo Metropolitan Government

(E-mail : kumaki-yuji@waterworks. metro. tokyo.jp)

Abstract

The electric energy required for water service business of the Tokyo Waterworks Bureau
occupies approximately 1% of the total electric energy of the Tokyo Electric jurisdiction. In addition,
approximately 80% of those are used by pumps. On the other hand, there is the water supply system
constructed at ten places of water purification plants and 22 places of water stations in the ward of
Tokyo. This study demonstrates that the most suitable solution (Pareto solution) minimizing the
energy of all currents required for this water supply system and a water purification cost is easily
found using a Solver function shipped with for Excel.

Key words : multi-objective programming, system of water supply, energy of water flow, pareto

solution, auto-calculate




