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Waste Water Treatment Plant (WWTP)
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Energy flexibility in waste water treatment and transport

@ Sludge — biogas — gas turbine — electricity
@ Power management of the aeration process (720 kW; >50%)

© Pumps and storage in sewer system

Overall goal: minimize effluent concentrations and overflow risk



WWTP control architecture
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WWTP control goal
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Activated Sludge Model (ASM) no. 1
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Activated Sludge Model (ASM) no. 1 - reaction rates
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Reduced ASM1 - time-varying linear model

Snm = 05 Q(t)w; — Oy, O
Sno = ~Onowi + Oyo O

(SnH, Sno) >0



Model fit simple model, NH
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Model fit

simple model, NO
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Aeration control
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Sewer system control goal
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Sewer system control: MPC simulation
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Sewer system control: savings
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WWTP Smart Grid challenges

(cOSteffiuents, COStoverfow) > COStelectricity (trade-off)
Complex nonlinear time-varying process
No forecasts of the incoming nutrients = load (sensors = $$9%)

Time scale perspective (different markets and control handles)



Future work

Energy management of flexible waste water treatment plants
Real demonstrations

Model Predictive Control of WWTP processes

Control integration with sewer system and pumps

Interface to power markets or aggregators

WWTP aggregation strategies
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