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Abstract

An optimization model of water intake planning is developed based on a linear programming (LP) for the intelligent water purification
plant operation system. The proposed optimization model minimizes the water treatment costs of raw water purification by considering
a time-delay of treatment process and hourly electricity tariff, which is subject to various operation constraints, such as water intake
limit, storage tank capacity, and water demand forecasts. For demonstration, the developed model is applied to H water purification
center. Here, we have tested three optimization strategies and the results are compared and analyzed in economic and safety aspects.
The optimization model is expected to be used as a decision support tool for optimal water intake scheduling of domestic water
purification centers.
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Fig. 2. Optimization structure of the proposed strategies

Table 1. Optimization statistics of the proposed strategies for one
week simulation

Variables Strategy 1 |Strategy 2 | Strategy 3
Numbér of decllsu.)n \{arlables 168 24 24
per single optimization run
Number of total optimization run 1 7 168
Optimization time step (hr) 1 1 1
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Table 3. Electricity unit cost for unit intake purification (Lee and

Lee, 2015)

Time AC; (Won/KWh) Time AC; (Won/KWh)
0 56.10 12 99.07
1 56.10 13 99.07
2 56.10 14 93.95
3 56.10 15 88.83
4 59.85 16 83.72
5 68.72 17 78.60
6 77.58 18 74.85
7 81.33 19 71.10
8 90.20 20 67.35
9 99.07 21 63.60

10 104.18 22 59.85
11 104.18 23 56.10
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Table 5. Comparative analysis results of the proposed optimization strategies

Application results Strategy 1 Strategy 2 Strategy 3
Operation cost (Won/week) (MCS average) 98,467,507 101,492,038 98,482,974
Lower storage water level violation (hr/year) (MCS average) 787 1,778 652
Upper storage water level violation (hr/year) (MCS average) 548 26 365
Total storage water level violation (hr/year) (MCS average) 1,335 1,804 1,017
Lowest storage water level (m) (MCS min) 2.20 (-0.90) 2.96 (-0.14) 3.01 (-0.09)
Highest storage water level (m) (MCS max) 5.25 (+0.65) 4.68 (+0.08) 4.67 (+0.07)
Optimization running time (sec) (MCS average) 0.02 0.07 1.08
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Fig. 6. Comparison of water intake patterns of the proposed optimization strategies
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Fig. 7. Comparison of storage water level changes of the proposed optimization strategies
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