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Motivation -

Currently, model application has become imperative in the biogas field, to maximise the performances of AD facilities and to support the transition from biogas plants to biorefineries for
the recovery of energy and material.

The Anaerobic Digestion Model No. 1 (ADM1) published in 2002 is the most popular model providing a comprehensive mathematical description of the anaerobic digestion (AD) process

of waste sludge. Later, it was modified to include more detailed metabolic or physic-chemical processes, to adapt it to describe degradation of other feedstocks (e.g. agro-waste and
food-waste), to include the effects of specific operational conditions, etc.

In addition, default values of ADMI parameters commonly require further calibration when dealing with different feedstocks. Parameter estimation can prove challenging, due to the large

and non-linear model structure resulting in low and/or highly correlated sensitivities of parameters as well as to the difficulty to collect informative experimental data set at full-scale
facilities.

This work addresses the need for robust approaches to estimate kinetic parameters in continuous anaerobic co-digestion plants. Specifically, it outlines a procedure for including data
from batch activity tests on digestate samples, in addition to the poorly informative dataset from conventional monitoring of biogas facilities (i.e. biogas flow rate and composition).

Materials and Methods
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RESULTS —
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Next steps
« Validation of the model's performance on different data sets
- Validation of a ‘conventional’ control scheme, where the agri-AcoDM model has the role to:

- define ‘offline’ the optimal values of diet, methane flow rate and gas composition obtainable depending on techno-economic boundary constraints (i.e. setpoints);
- represent the real plant in simulation to calibrate the controller parameters (PI).
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