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Artificial Intelligence (AI) Techniques for 
for Online WWTP Supervision and Control

Mimic human perception, learning and reasoning to solve complex problems (Chen et al., 2008)

Artificial Intelligence (AI) Techniques for 
for Online WWTP Supervision and Control
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Background on N2O Risk 

Eindhoven WWTP N2O Risk Assessment
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N2O Risk Ctrl Testing via Simulation
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N2O Risk Ctrl Testing via Simulation

N2O detailed risk diagnosis
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Potential remedy: increase DO 
where you see increasing 
ammonia and Low DO risk, so 
that ammonia peaks and N2O 
peaks are minimized, and High 
DO peaks are minimized 
because DO is already higher 
at start of ammonia peak
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Current situation (DO and ammonia) 

High DO period with two noticeable 
ammonia peaks (19:55 and 4:55)

Current situation (N2O for same period) 

High DO period with two noticeable        
N2O peaks (also at 19:55 and 4:55)

Corresponds to >680 ppmv in off-gas N2O 
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Current situation 
(off-gas N2O for same period) 
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Off-gas N2O CONC1-AVG (PPM)

High DO period with two noticeable        
N2O peaks (also at 19:55 and 4:55)

Current situation (pattern repeats next day) 
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Current situation (N2O data from cloud) 

two noticeable N2O peaks each evening (also at 19:55 and 4:55) 25 May – 30 May

Proposed control adjustments

 Maintain DO at 2 mg/L or lower for nitrate during day when 
ammonia is lower – same as now

 Afternoon increase DO to 3 mg/L at around 12:00 – before peak

 If ammonia exceeds high-high setpoint, override and go to normal 
DO control – override should always be active

 The idea is to already have DO at a higher conc when ammonia 
peak arrives to see if it can prolong the time before DO has to go 
up really high, or even prevent DO from increasing to 6 mg/L, and 
prevent peaks in both ammonia and N2O   



2016‐11‐03

9

Full-scale N2O mitigation control strategy 
test results - Eindhoven WWTP 

Full-scale N2O mitigation control strategy 
test results - Eindhoven WWTP 

Control Test
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Conclusions

AI-based (N2O Risk) DO control:
 Eliminates N2O peaks
 Eliminates peaks in ammonia 
 Eliminates periods of over aeration
 NO3

- not substantially higher, but N2O in anoxic needs to be checked
 Full-scale N2O mitigation strategy proved successful!

WWTP

N2O
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THANK YOU 

CONTACT

Jose.Porro@cobaltwater-us.com 


