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Determination of the Optimal Location for Water Treatment
Plants in the Decentralized Water Supply System
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Abstract : Major issues in water supply service have changed from expansion of service area to improvement of service
quality, i.e,, water quality and safety, and early response to emergency situation, This change in the service concept triggers the
perceptions of limitation with the current centralized water supply system and of necessities of decentralized (distributed) water
supply system (DWSS), which can make up the limitations, DWSS can reduce the possibility of water supply outage by estab-
lishing multiple barriers such as emergency water supply system, and secure better water quality by locating treatment facilities
neighboring consumers, On the other hand, fluctuation of water demand will be increased due to the reduced supply area, which
makes difficult to promptly respond the fluctuating demand, In order to supplement this, hybrid water supply system was pro-
posed, which combined DWSS with conventional water supply system using distributing reservoir to secure the stability of water
supply. The Optimal connection point of DWSS to existing water supply network in urban area was determined by simulating
a supply network using EPANET, Optimal location of decentralized water treatment plant (or connection point) is a nodal point
where changes in pressure at other nodal points can be minimized, At the same time, the optimal point should be selected to
minimize hydraulic retention time in supply network (water age) to secure proper water quality, In order to locate the point where
these two criteria are satisfied optimally, Distance measure method, one of multi-criteria decision making was employed to inte-
grate the two results having different dimensions, This methodology can be used as an efficient decision-support criterion for the
location of treatment plant in decentralized water supply system.

Key words : Decentralized water supply system, Hybrid water supply system, Distance measure method
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Fig. 2. The Concept of Hybrid Water Supply System
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Table 1, Nodes Information of Ozger's Network

1 27.43 0.0 Junction
2 33.53 212.4 Junction
3 28.96 2124 Junction
4 32.00 640.8 Junction
5 30.48 212.4 Junction
6 31.39 684.0 Junction
7 29.560 640.8 Junction
8 31.39 327.6 Junction
9 32.61 0.0 Junction
10 34,14 0.0 Junction
11 35.05 108.0 Junction
12 36.58 108.0 Junction
13 33.53 0.0 Junction
20 60.96 - Reservoir
Table 2, Pipes Information of Ozger's Network
D Start End Length Diameter C
Node | Node (m) (mm) (H-W)
P1 20 1 609.6 762 130
P2 1 2 243.8 762 128
P3 2 3 1524.0 609 126
P4 3 4 1127.8 609 124
P5 4 5 1188.7 406 122
pP7 4 6 762.0 254 118
P8 3 7 944.9 254 116
P9 2 7 1676.4 381 114
P10 7 6 883.9 305 112
P11 6 5 883.9 305 110
P12 13 5 1371.6 381 108
P13 6 13 762.0 254 106
P14 7 8 822.9 254 104
P15 2 10 944.9 305 102
P16 10 9 579 305 100
P17 10 11 487.7 203 98
P18 11 12 457.2 152 96
P19 9 12 502.9 203 94
P20 9 8 883.9 203 92
P21 8 13 944.9 305 90
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Table 3, The Result of Optimal Vertical Water Treatment Plant Installation Location

Normalization Normalization Distance from
Node 1D APressure(m) Waterage(hr) of AP(m) of Waterage(hr) | Utopian point Rank
2 51.70 0.66 0.00 0.62 1,07 12
3 49.37 0.74 0.20 0.34 1.04 11
4 47.93 0.67 0.32 0.59 0.80 7
5 40.79 0.84 0.92 0.00 1.00 10
6 45.23 0.71 0.55 0.45 0.71 6
7 40,90 0.58 0.91 0.90 0.14 2
8 43.96 0.63 0.65 0.72 0.44 5
9 43.45 0.61 0.70 0.79 0.37 4
10 48.88 0.69 0.24 0.52 0.90 8
11 49.07 0.70 0.22 0.48 0.93 9
12 40.31 0.55 0.96 1.00 0.04 1
13 39.84 0.65 1.00 0.66 0.34 3
Table 4, The results divided by grades within the scope of 25 %
Grade Node ID The distances of each nodes Scope(%)
1 12,7 0.04, 0.14 0~25
2 13,9,8 0.34,0.37,0.44 25~ 50
3 6 0.71 50 ~ 75
4 4,10, 11,5, 3,2 0.80, 0.90, 0.93, 1.00, 1,04, 1.07 75 ~ 100
of, #4HE AeAgalde AT 2HAY oA Aol & 4= Q= Aol
2 Apdoln geldos Bekshy] SIS EPA-  ATAQ oA J1Eol 92 A9 AR
NET®] Extended period simulation 7|¥te] skl ofs i of 25 A F4f x|t
e - A S sk Arlol| EAM AeAgAdE AR 5 =
Selajaat SAs Ao BEE BAE A4 Zlolth & Aol A AT $1X|ek Ao o
A A de] 22 A %] Aol ke A wEH QL ek o) AAD o e AT =2
AL 7HAAL Q7] "ol shue] ATE =E Al HEA] 32 AWE EAAN A wgel |
sh7] Slgh WM EOE thE AR F 8 of\3 Jelsjopd Wt wot W A9 T
ol AL HERS AHgSte] £ axe] Aurt W] obd A Bk WHE AHgdtel
whgE 22o] ROy YA 120 8 VHoln PN ATE EEGE A0 F2
Hom ATt £ Ao dhBEe B 8 Aom Amud, B A4 Ake
A A Al HAEA] YA 129 Y B2 T EA 83 aALE A5 Al B4
o 2 138 A, W SAlel YA TH F AeAYAIE 224 AR 1] AAef Sl &
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