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Abstract

Chemicals are injected in order to remove a variety of organic substances contained in the water

purification plant influent, It can be determined with measuring sedimentation turbidity 4 ~ 7 hours later,

whether the chemical dosage rate is proper or not, which make

the real-time feedback control impossible,

In addition, manual operation in accordance with the Jar-Test carried out in the laboratory and the

operator's experience may cause the experimental and human error by the changes of organic

characteristics and water quality. Especially at night ad weekend, the rate have been determined only by

Received: Mar, 22, 2015 the operator judgment owing to environment engineer's absence. Therefore, the decision of optimal
Revised : Apr. 5, 2015 chemical dosage rate using proposed intelligent control algorithm is expected to result in real-time
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Fig. 1, General water treatment process
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Table 1. Chemical injection by water quality variation

Water Quality PAHCS Poly Max ALUM
Turb., Al, 1070

NTU) | (mg/ny | P | &L oy | e/
5 50~65 |7.5~9.5 12 12 18
8 50~65 | 7.5~9.5 14 14 20
10 50~65 | 7.5~9.5 15 15 23
12 50~65 | 7.5~9.5 16 16 28
15 50~65 |7.5~9.0 18 18 32
20 45~60 | 7.5~9.0 21 21 36
25 45~55 | 7.5~8.5 24 24 -
30 40~55 | 7.5~8.5 28 28 -
40 40~50 | 7.5~8.5 30 30 -
50 35~45 | 7.5~8.5 35 35 -
60 35~45 | 7.5~8.5 38 38 -
70 30~40 | 7.0~7.5 42 42 -
80 30~40 | 7.0~7.5 48 48 -
90 25~35 | 7.0~7.5 52 52 -
100 25~35 | 7.0~7.5 56 56 -
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110 25~35 | 6.9~7.5 60 60 -
120 25~35 | 6.9~7.5 62 62 -
150 25~35 | 6.9~7.5 65 65 -
180 25~35 | 6.9~7.5 68 68 -
200 20~30 | 6.7~7.3 72 72 -
230 20~30 | 6.7~7.3 76 76 -
250 20~30 | 6.7~7.3 80 80 -
300 33 83 -
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Fig. 2. Configuration of Pre-chlorination Process
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Table 4. Analysis Result of Dataset by Algorithms

Method MLR Fuzzy I;E;g; Rerf(na
T | MAPE 9.36 12.75 4.48
; MAE 1.42 2.13 0.65 2013
o | rvsE | 225 3.73 2.74
T | MAPE 9.65 12,20 8.87
‘z MAE 1,49 1.98 1.29 2013
‘t RMSE 2.54 3.32 2,74
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Table 5. Comparison of Real and Proposed Method

Man,

Neuro Rem
Method Opera MLR Fuzzy Fuzzy ark
tion
Dosage | 1667 | 15.38 | 15.96 12,55 | 2011
Rate
(ppm) 16.35 13.92 14.17 14,78 2012

X 6o E o] A7t xR
d g FUE 16.67ppme At daFoR FHUT
W 12.55ppmo| B2 SkEeES ok 250 A v
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B 6. +HMEIM(SEA) AHEAEY st
Table 6, Effect of Chemical Dosage Rate

Method 2011 year 2012 year Remark
Manual -
Operation 16.67 16.35 ppm
Proposed
Method 12,55 14.78 ppm
Difference 4.12 1.57 ppm
Reduced - c 10000
liter/year 150,380 ! 57,3051 (m’/d)
Reduced 30 million 11 million (200won/
cost/year won won liter)
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