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Abstract : In this study, model-based NHs-N predictive control algorithm by using influent pattern was developed and evaluated
for effective control application in A0 process. A pilot-scale AYO process at S wastewater treatment plant in B city was selected.
The behaviors of organic, nitrogen and phosphorous in the biological reactors were described by using the modified ASM3+Bio-P
model."” A one-dimensional double exponential function model'” was selected for modeling of the secondary settlers. The effluent
NH4-N concentration on the next day was predicted according to model-based simulation by using influent pattern. After the objec-
tive effluent quality and simulation result were compared, the optimal operational condition which able to meet the objective efflu-
ent quality was deduced through repetitive simulation. Next the effluent NH4-N control schedule was generated by using the opti-
mal operational condition and this control schedule on the next day was applied in pilot-scale A%/O process. DO concentration in
aerobic reactor in predictive control algorithm was selected as the manipulated variable. Without control case and with control case
were compared to confirm the control applicability and the study of the applied NH4-N control schedule in summer and winter was
performed to confirm the seasonal effect. In this result, the effluent NH4-N concentration without control case was exceeded the
objective effluent quality. However the effluent NH4-N concentration with control case was not exceeded the objective effluent
quality both summer and winter season. As compared in case of without predictive control algorithm, in case of application of pre-
dictive control algorithm, the RPM of air blower was increased about 9.1%, however the effluent NHs-N concentration was decreased
about 45.2%. Therefore it was concluded that the developed predictive control algorithm to the effluent NH4-N in this study was
properly applied in a full-scale wastewater treatment process and was more efficient in aspect to stable effluent.
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Table 1. Plant specification and operation condition in pilot A%O

process
Reactor Volume Influent flowrate 18 m3/day
Inner return 3
Anaerobic 1me sludge flowrate 36 m'/day
Return sludge folwrate| 9 ma/day

: 3
Anoxic tank | 2m MLSS Concentration [1,500~3,500 mg/L

Aerobic tank| 2.5 m° NHN Concentration 29.2 mg/L
Load 0.526 kg/day
3
settler tank .2 m . SRT 15 day
(cylindricality) HRT 7 hour
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Fig. 1. Flow chart of predictive control algorism.
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Table 2, Respiration rate experiment

1% result 2™ result Used values
Ss 1.64% 6.55% 410%
S 26.97% 29 .96% 28.47%
Xs 8.98% 2221% 15.60%
X 62.41% 41.28% 51.58%

Table 3, Six sensitive parameters of ASM3+bio-P model

Default Estimation

Symbol Description values values

Umaxa  Autotrophic maximum growth rate 1.0 1.09
Koa Oxygen half saturation coefficient 05 052
ba Maimum aerobic restiration rate of Xa 0,15 0.131
Krosa  Phosphorus half saturation coefficient 0,01 0.011
e s 10 100

Kss,pao Saturation constant for SS 10 11
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Table 4. RMSE of simulation result by default, estimated and
validated values

RMSE
NH4-N PO4-P
Default 227 087
Estimated 222 0.87
Validated 3.03 0.61
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Fig. 4. Influent NHs-N pattern and measured influent NH4-N concentration,
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