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WP5 Objective (UNAM)

Design and test of a (sub-)optimal control strategy 
for FedBatch bioreactors, treating Wastewater
containing toxic or recalcitrant compounds, as 
described by EOLI Model 1 (EM1)

The Control Strategy have to be robust, reliable, 
easy to implement, adaptive and low-cost
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1. Optimization 1. Optimization ObjectivesObjectives

Objective: Minimization of the reaction time

Control variable: input flow

Measured variables: Dissolved oxygen concentration (DO), Volume

Hardware sensors required from WP3: none

Expected benefits: operation robustness; avoid the deacclimation of the 
biomass; higher efficiency; smaller physical dimensions of the reactor; 
reduction of off operation times; reduced costs of operation and installation



Event-Driven Time Optimal Control (EDTOC):

-Robustness : to shock loads (inflow’s peak substrate concentrations) 
to parameter uncertainties 
to model structure uncertainty
to sensor errors and noise

-Time (sub)optimality
-Needs only easy and cheap to measure variables
-Uses Software to Sense events (not the whole state variable value)       

important for control

2. Control Strategy 2. Control Strategy ProposalProposal



Time Optimal Control (TOC)
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γ Formula for EDTOC
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EDTOC: Event driven TOC
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33ªª. Experimental. Experimental ValidationValidation ((lablab))

Software:

LabView

I/O Hardware:

(National Instruments)

PC-card 6025E 

Integration:
Not planned
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33bb. Experimental. Experimental ValidationValidation (Plan)(Plan)

Software (Field scale):

LabView (scalable from lab)

OPC (OLE for Prc.Control)*

I/O Hardware (Field scale):

(Beckhoff)

BK9000 I/O bus*

Integration (Field scale):
Allowed, easy, 
*Modbus (Open Standard)
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