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EW Einwohnerwert, EW=EZ+EGW
EGW Einwohnergleichwert (=̂ 60− 65 g BSB5/(EW· d)), Maß für die Schmutz-

fracht aus Industrie, Gewerbe, Landwirtschaft etc.
EZ Einwohnerzahl
IMR Institut für Mechanik und Regelungstechnik, Fachbereich Maschinenbau,

Universität Siegen
KNN Künstliches Neuronales Netz
LLM Lokal Lineares Modell (Lokales Modellnetz)
LS Least Squares Verfahren (Fehlerquadratmethode)
LOLIMOT Local Linear Model Tree (Verfahren zur Erzeugung

lokaler Modellnetze)
MLP Multi Layer Perceptron (Neuronaler Netztyp)
RBF Radialbasisfunktion
RLS Rekursives Least Squares Verfahren
RVwV Rahmen-Abwasser-Verwaltungsvorschrift
SüwV-kom Selbstüberwachungsverordnung kommunal
TLS Total Least Squares Verfahren
WLS gewichtetes (weighted) Least Squares Verfahren
WRLS gewichtetes (weighted) rekursives Least Squares Verfahren
ZESS Zentrum für Sensorsysteme, Universität Siegen
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Abstract

After the governmental reduction of threshold values for several substances in the effluent of
wastewater treatment plants in 2001, a large fraction of plants in Germany were no longer
able to reach the required purification capacity. In particular, the parameters ammonia-
nitrogen (NH4-N) and total nitrogen (Nges) turned out to be critical.

Performance enhancement in wastewater treatment was usually achieved either by the con-
structional extension of an existing plant or by replacing it by a new, bigger one altogether.
However, these very cost-intensive approaches could often be avoided by applying less ex-
pensive control and process engineering methods. This is especially interesting for, but
not limited to, smaller municipalities with limited budgets operating their own wastewater
treatment plants.

One example for this is the municipal wastewater treatment plant of the town of Netphen
in North Rhine-Westfalia, on which the Zentrum für Sensorsysteme ZESS of the University
of Siegen conducted several research and development projects. Through the use of process
and control engineering measures it was possible to improve the performance of the plant
enough to adhere to the new threshold values. To a large part this improvement was due
to a control strategy featuring a fuzzy-controller for calculating the oxygen concentration
setpoint in the aeration tank depending on the current values of the NH4-N and nitrate-
nitrogen (NO3-N) concentration in that tank.

A disadvantage of this method is the need for measurement devices for the NH4-N and
NO3-N concentrations, which are usually not present on plants of this size. Moreover,
these devices are not as reliable as they should be for the use in a control loop. This thesis
therefore examines the possibilities to detect erroneous measurements and sensor faults,
thus avoiding the violation of the threshold values these malfunctions could cause.

Several possible methods to achieve such a sensor validation are presented and their suita-
bility for application on a wastewater treatment plant is assessed. The methods are either
based on the analysis of the characteristics of a single measurement signal or on a model of
the purification process combining several measurements to determine the trustworthiness
of the measurements.
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