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Wastewater treatment and transport

Treatment plant




10 largest Kruger controlled WWTPs in DK
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Goal: minimize effluent concentrations and overflow risk

New extra goal of energy flexibility
@ Power management of the aeration process (720 kW, >50%)
® Pumps and waste water storage in sewer system
® Sludge — biogas — gas turbine — electricity + heat



Control goal
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Model Predictive Control (MPC)
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MPC demonstration results
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Online control system

Smart Grid MPC styring af aflobssystem
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Savings from 160 days simulation

DO w
) )
T T

|

No. of days

—_
-
T

| i J

0 100 200 300 400 500 600
Daily savings (DKK)



u

elspot

T

apfeeSN + (1 - Oé)P

(331Q) sSutaes A[rep pojorpaid

Predicted flow weighted total N (mg/L)



Flexibility challenges

COSteffiyents + COStoverflow = COSte/ectricity (trade'OfF)
Complex nonlinear time-varying treatment processes

Business case
Different markets, time scales and control handles
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