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Development of Optimal Network Model for Conjunctive Operation of
Water Supply System with Multiple Sources

7 Eff &+ /5t M B/ A Ef| Mo
Ryu, Tae Sang / Ha, Sung Ryong / Cheong, Tae Sung

Abstract

Development of an optimal water supply system considering water quantity, quality, and economical
efficiency is needed to decide optimal available area by combine water supply systems in overlapped area
where are more than 2 water sources. The EPAnet and the KModSim were coupled to develop optimal
network model. The developed network model was calibrated by measured data from water supply system
in Geoje City, Korea in 2007 which have three water sources such as Sadeong booster pumping station,
Guchun dam reservoir and Yoncho dam reservoir. The optimum network model was validated by operating
results of 2011 to assess the economically optimized service area and optimal pump combination under the
given hydraulic operating rules developed in this study. The developed model can be applied into designing
water supply systems and operating rules for the conjunctive operation since the model can give the
optimal solution satisfied with water quantity, economical efficiency and quality.
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Table 1. Water Supply System of Geoje City
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AR ZFFEA ] 11,200 7,700
ATATA a4 4,000 2,500 g
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=94 =4 1,700 1,100 =9H
T ] 1,500 900 g
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Table 3. Unit Electricity Price (KRW/m®)
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Table 4. Simulation Cases by EPAnet

s F= i () N8 | wopan | ASE FFF(m’/d) 4 Aol $5R2200795)
<3 = 2| B = =

o |95 | V5 50 | 9x [ Gm | oo | 48 | va | aa | EFE|EEUER s
200 2 | 0 | 2 | 0 | y | 8074 |53594 |26845| - |80443 | 107 | 1075489
220 | 2 | 0 | 2 | 1 v - | 51,097 | 29324 | 9231 | - - -
202 2 | 0| 2 | 2 | vy - | 47529 | 28507 | 13616 | - - -
202 | 2 | 0| 3 | 2 | n - - - - - - -
2120 | 2 | 1 | 2 | 0 | y | 87224 | 5497525788 | - |80763| 108 | 1182405
2120 | 2 | 1 | 2 |1 v - | 53522 | 28565 | 7565 | - - -
320 | 3 | 0 | 2 | 0 | y | 87452 |55967|25007 | - 80974 108 | 1,261,549
331 | 3 | 0 | 3 |1 n - - - - - - -
32 3 | 0| 3 | 2 | vy - | 63176 | 32834 | 16243 | - - -
3121 | 3 | 1| 2 | 1 v - | 58363 | 25381 | 5908 | - - -
3122 3 | 1| 2 | 2 | vy - | 67655 | 28200 | 16398 | - - -
312 | 3 | 1 | 3 | 2 | vy - | 64887 | 32512 | 14855 | - - -
02 4 |0 | 2| 2|y - | 67197 | 30835 | 14222 | - - -
4031 | 4 | 0 | 3 | 1 v - | 70,208 | 32900 | 9,145 | - - -
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Table 63

4 nodeel

= FEZLGh () A9 | ez | AEE TFFmY/d) d Ao 8552 (2011d9%

o 5 e

ca | 45 | 05| | w2 |G| Ghe | 4 | | ae | B EREEE IO
1021 | 1 0 2 1 n - - - - - - -
2021 | 2 0 2 1 n - - - - - - -
2121 | 2 1 2 1 n - - - - - - -
3021 | 3 0 2 1 n - - - - - - -
2022 | 2 0 2 2 n 84672 | - - - 55,241 50 -
2122 | 2 1 2 2 n 9752 | - - - 72,781 66 -
3022 | 3 0 2 2 n | 106992 | - - - 73,350 66 -
3121 | 3 1 2 1 n | 109008 | - - - 72,909 66 -
4022 | 4 0 2 2 y | 129312 | 67,197 | 30,835 | 14,222 | 112,254 101 1,796,296
3031 | 3 0 3 1 n | 110880 | - - - | 104,753 9% -
4031 | 4 0 3 1 y | 133,200 | 70,208 | 32,900 | 9,145 | 112,253 101 1,851,771
2032 | 2 0 3 2 n | 96624 | - - - 55,242 50 -
2132 | 2 1 3 2 n | 106704 | - - - | 104,753 9% -
3032 | 3 0 3 2 y | 118944 | 63,176 | 32,834 | 16243 | 112,253 101 | 1,783,040
3132 | 3 1 3 2 y | 129,024 | 64,887 | 32,512 | 14,855 | 112,254 101 | 1,838,062
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Inflow Node Data of Pump for KModSim on 2011

Table 6.
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Fig. 6. Variation of the Effect of Free Chlorine according to Service Area Change on Year 2011.
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