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Fig.1 Schematic diagram of the aeration control system
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Fig.2 Schematic diagram of the automatic setpoint adjustment function
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Fig.3 Facility configuration diagram of Treatment Plant A

Table 1 Operating conditions
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BRI T | (L X R NH,-N e

0~2mg/L THBIHE)
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14.6 (12.6~18.6)
10.1 (6.0~20.7)
1210 (945~1393)
48.0 (44.0~54.0)

404 (7.0~47.0)

(L X/ DO #& M
1~15mg/L T#K5E)

1557 (1530~1600)
144 (11.5~19.1)
10.6 (7.9~17.6)
1234 (920~1528)
46.8 (40.0~52.0)
39.8 (6.0~46.0)
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Table 3 Sensor data used for estimation of T-N
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Fig.4 Correlation coefficient between T-N and other variables
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Fig.5 Estimation accuracy of T-N using verification data
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Fig. 6 Estimation accuracy of T-N using real-time data
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Table 4 Comparison of aeration rate and T-N reduction rates
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Abstract

We developed an energy-saving aeration control method using the NH,~N concentration and the
T-N concentration as indicators. However, due to the high cost of T-N analyzer, we conducted a
demonstration test to estimate the T-N concentration using machine learning with the online data of
a sewage treatment plant, aiming to substitute or backup the T-N analyzer. As a result of the test,
the mean absolute error of the T-N estimation was 0.9 mg/L throughout the verification period.
Furthermore, following the aeration control test with the estimated T-N values, the aeration
reduction rate only slightly decreased compared to that when using the real values, and the nitrogen
removal was at the same level. Those results suggest that stable operation may be possible even
when using the estimated T-N value.

Key words: machine learning, soft sensor, effluent quality estimation, total nitrogen concentration




