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This paper addresses the design of Pl (proportional-integral)
controller that adjusts the nitrate recirculation flow-rate in a
predenitrification activated sludge system. The aim is to maximise
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performed using a pilot plant simulation model and dynamic real plant influent

data.

Simulation results indicate that keeping recirculation flow constant is not an
optimal solution. The recirculation flow should be changing dynamically to
achieve optimal plant performance at different plant operating conditions.

Results from real plant experiments

Nitrate (NO4-N) PI controller

The nitrate controller was designed as a discrete Pl controller with anti-windup protection. The algorithm sampling time was 20s.
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Simulation results with different internal recirculation flows.

Controller was implemented in Matlab at Jozef Stefan Institute and connected to the pilot plant control system through VPN (Virtual Private Network) connection.

Pilot plant testing results
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Quality and energy issues
With denitrification control the average effluent TN during dry weather conditions was Internal recycle flow Internal recycle Airflow Effluent TN
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Comparison of pilot plant operation at two different recycle flow operating regimes.

Conclusions

Keeping internal recirculation constant is sub-optimal in all operating conditions. By controlling nitrate concentration in the last anoxic reactor at a low value and
adjusting the recirculation flow, the denitrification capacity of anoxic reactors is optimised. Important quality improvements (reduced effluent TN) and energy
savings (reduced aeration energy consumption) were observed when testing the controller on the pilot plant.
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