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Fig. 2. General schematic of the Anytown Water 
Dsitribution Network 
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Fig. 3. Pareto curve of the first approach for constant 
injection and pump rates 
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Fig. 4. Pareto curve of the first approach for variable 
injection and pump rates 
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Table 1. Pump rotation and chlorine injection in the first state in the select solution based on Young method 
45��23���� b�� a�#�	* $%��3	* ���+ �� �G�� 
>�0 �4���1 	�� 8���� � £A\ ��� 
�?d� 

Time 
Amount of cholorine iniection (mg/L) Amount of pumps speed

Node21 Tank 22 Tank 23 Tank 24 Tank 25 Pump 1(rpm) Pump 2(rpm) Pump 3(rpm)

1 0.35 0.34 0.27 0.4 0.07 0 1 1
2 0.35 0.34 0.27 0.4 0.07 0 0 1
3 0.35 0.34 0.27 0.4 0.07 0 1 1
4 0.35 0.34 0.27 0.4 0.07 1 1 1
5 0.35 0.34 0.27 0.4 0.07 1 1 0
6 0.35 0.34 0.27 0.4 0.07 1 0 0
7 0.35 0.34 0.27 0.4 0.07 0 1 0
8 0.35 0.34 0.27 0.4 0.07 0 0 1
9 0.35 0.34 0.27 0.4 0.07 1 0 0

10 0.35 0.34 0.27 0.4 0.07 1 1 1
11 0.35 0.34 0.27 0.4 0.07 1 0 1
12 0.35 0.34 0.27 0.4 0.07 0 0 1
13 0.35 0.34 0.27 0.4 0.07 0 0 0
14 0.35 0.34 0.27 0.4 0.07 0 0 1
15 0.35 0.34 0.27 0.4 0.07 1 0 1
16 0.35 0.34 0.27 0.4 0.07 0 1 0
17 0.35 0.34 0.27 0.4 0.07 1 0 1
18 0.35 0.34 0.27 0.4 0.07 0 1 0
19 0.35 0.34 0.27 0.4 0.07 0 1 0
20 0.35 0.34 0.27 0.4 0.07 0 0 0
21 0.35 0.34 0.27 0.4 0.07 1 0 0
22 0.35 0.34 0.27 0.4 0.07 1 1 1
23 0.35 0.34 0.27 0.4 0.07 1 0 0
24 0.35 0.34 0.27 0.4 0.07 0 0 0
25 0.35 0.34 0.27 0.4 0.07 0 1 1

j
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Fig. 5. Pareto curve of the first approach for a constant 
injection ratebut a variable pump rotation 
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Fig. 6. Pareto curve of the first approach for a variable 
injection rate but a constant pump rotation 
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Table 2. An example of the results for the different states in 
the first approach 
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21 

0.070.470.270.340.0961.6400First state

0.26 0.28 0.20 0.29 0.27 61.73 400.5 Second 
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0.22 0.06 0.23 0.25 0.33 88.14 467.3 Third  
state
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Fig. 7. Pareto curve for the four different states of the 
first approach 
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Fig. 8. Pareto curve of the second approach based on the 
DDSM method 
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Fig. 9. Pareto curve of the second approach based on the 
HDSM method 
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Fig. 10. Pareto curve of the second approach based on 
the HDSM and DDSM methods 
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