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Development of Water Management System for
Optimal Operation and Control in Wide-area Waterworks
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Abstract : A water management system is developed to reduce the unit cost of production in wide-area waterworks. Improving
productivity in waterworks is to save power rate. We suggest a method to schedule the supply of water according to the
time-varying power rate and pump control scheme. Water pipeline analysis package (SynerGEE Water) is utilized to obtain
optimal pump control solution adaptation to water demand. Our evaluation results show that developed scheme is more efficient

than the conventional.
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Table 1. Example of water management system software.
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Fig. 1. Block diagram of water management system in
wide-area waterworks.
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8. Waterworks for test operation.
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Fig. 9. Graph of prediction errors.
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Table 2. Pump control table of intake pump station.
g3z e (/AT %A1 (m)
AT ALFF | HAdFF | ANy | #2940

1 16,500 90.0 70.0
2 16,500 33,000 87.0 70.0
3 33,000 49,500 84.0 70.0
4 49,500 66,000 82.0 70.0
5 66,000 78,375 81.0 73.0
6 78,375 86,625 815 715
7 86,625 92,125 82.0 81.0
8 92,125 94,875 83.5 83.0
9 94,875 96,938 85.0 845
10 96.938 99,000 86.0 85.7

F 3 7R BxAdAEelE

= -

Table 3. Pump control table of booster pump station.

"z w¥ (B0 ¥4 (m)
gs| Ars¥ | AddY | Ay | Hadds

1 - 6,208 - 70.0

2 6,208 12,416 100.0 70.0

3 12,416 18,625 715 70.0

4 18,625 24,833 86.5 70.0

5 24,833 29,550 80.0 73.0

6 29,550 33,213 83.5 70.0

7 33,213 36,525 85.5 81.0

3 36.525 39,113 87.5 84.0

£ 448 99 a7
Table 4. Power rate.

A2 F(/KwH)
T Azl Ag | B Ag
(78%9)| 68 | 4599 [(10.11,1,23%)
Aeny | K224 ~0841) | 28.80 | 2880 | 28.80 28.80
83 | F7H08A ~184) | 52.70 | 52.70 | 43.70 49.40
(&4:9) | 290184 ~224)) | 43.70 | 43.70 | 52.70 59.20

NIO! - As3t - AIARIZSE =2K M9 3 M 752003, 7

Zh2t i ARIRAIM AMg e REATS eItk X 4
oA AR TR AopAIzihe) W aFe] 7k A
YAZile] FRTE S0% AR 4 AL & 4 Aok T 4=
A ago) AaErlel dRES A A /1R
o NPeY AUR AP JNFY ALAUAE e
Aok 5 EY AU9slE Jehd otk E 62 uj4A
2959 $gol WE A §TFEE e A
U 85FFTol Qofok AN oA 5871744
57k B Bolke B 42 4 ATk E 7L
ARVNE BFTERCE 6, ADFE ARNUE 9), A A
HATE 92 018t A5l vhA £ B
He fael 4aerke dehdck

[e;

>

=

E]:.

il o
Ol

Ade] eke] 24.70[E1H NEED HAF
o] 9] 1887 EIS Hmo}“ﬂ Ak ZHe
] 583[/E]e] Aatart e aa) Qlge ¢
oA B4 o HE £4 AlS-2Fo] 40,000[&/
2 ay 238 2 BT BUE 40,000(E/]
g] 18.87[ 9/ E])= 234,800[ /Y] o|t}. wHef 49)
4 HHAYAFHT00,000[E/ L))ol BT Ak F4
JEtm shd oF Wk AZE RS 1,489,565,000

S 3o do
o 1o Ho

© 4 ko
IU..E,OR

-~

(24.70

o ox

a3
ol S
L i

r—{o

x5 AHdds.
Table 5. Power per m3.

&8 AR A+%

R HEALg LT Ak
- [KwH/Day] ["Ton/Day] [KwH/Ton]

AEeEd # 1< 188,160 764,500 0.2461
14 185,220 771,500 0.240
kR 2% 189,840 789,700 0.2404
713k 34 189,000 777,100 0.2432
49 187,320 788,600 0.2375

29 A 8(2) ik
AMEgg A 19 21,630 780,000 0.2762
1¢ 20,580 779,500 0.2744
ANEgEy 29 25,620 733,500 0.2714
713k 33 22,890 772,600 0.2649
44 26,670 783,800 0.2659

£ 6 AT 05§94
Table 6. Inflow rate of distributing reservoir in each

time zone.
FETE] ¢ ] A9 [ 4doF [ @A
AEgad A [129] 18183 | 6416 6,092 30,691
19 16330 | 7936 14,793 | 39,109
AEed 20l | 9441 3,957 18,731 32,129
717 39| 10646 | 10599 | 27754 | 48999
49| 11766 | 580 | 30600 | 48246

£ 7 8% Bt Aus),
Table 7. Unit cost of production[##/ton].

N - 2t 9]
By o A 2o s
T-¥{Ton] &+ J ok [31/Ton]

AFed A |19 469,150 | 198383 | 91637 24.74
19 | 416318 | 241,717 | 219,19 22.43
g & 291 | 238696 | 119831 | 276091 19.75

717k 39 | 267216 | 318812 | 406,132 20.25
491 | 292596 | 173443 | 444506 18.87
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