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The central part of the meeting has been organized by reviewing each workpackage (WP) one after the other, the activity performed so far in line with the project work programme, the activity to be performed over the next six months, as well as the interactions with the other WP’s.

1. WP 1. Process experiments
The task leader, German Buitron, introduces the WP1 report by recalling the objectives and the milestones then presenting what has been done and to be done. Each partner involved in WP1 to detail the work performed over the last six-month period of the project and also the perspectives for the next period.
LBE (D. Mazouni)

The remaining experiments to be used for the validation of the models were provided. The experiments performed at the LBE are presented extensively. The report shows in particular that the SVI (sludge volume index) is constant in a given operating condition.
It is to be noticed that an important problem was pointed out at the mid-term meeting : all partners who have in charge a pilot plant have experienced a loss of the nitrifying activity after several months of functioning. It has been established that a key point is the ratio between the aerobic and anoxic time period which should be maximized. This hypothesis will be validated in the next few months.
POLIMI (N. Fiocchi)

The report provides the replicates of proposed experiments with some changes concerning the anoxic duration and the sampling time for collecting data. Inhibition of ammonia oxidizing bacteria was studied by addition of ATU or 4ClP to the SBR influent. Inhibition of ammonia oxidizing bacteria was studied by addition of ATU or 4ClP to the SBR influent. 
POLIMI SBR experienced an important decrease of nitratation capacity and, as a consequence, high nitrite concentration built up in the effluent. 

In the future, POLIMI will use the same wastewater as that of INRA in order to test the titrimeter developed at POLIMI.

UNAM (I. Moreno)

The experiments carried out so far are reviewed and discussed. The report shows in particular an exponential profile of the specific uptake rate during the acclimation of microorganisms to the toxic compound. The experiments conducted in the last semester were divided in two sets. In the first one, replicates for starvation (12 and 24 h) and experiments of standard kinetics (3 kinetics) under FTC strategy were presented. The second set contains the fault detection experiments (4 experiments) required by the WP7. In two of them, the air was cut-off after the end of the degradation to investigate de influence of a power failure in the plant. In these experiments the reproducibility of the dissolved oxygen sensor was evaluated. 
UU (S. Gutierrez)

The experimental set-up is presented in details. Two 15l reactors have been in operation over the last 6 months in a fully automatic mode : reactors “Manolo” and “Flora”. The following remarks have to be drawn at this point : there is a loss of suspended solid in the effluent, and it appears that there is a nitrogen fraction in the sludge (biomass) in the case of Manolo reactor.

IBTech (J. M. Morgan)

The status of the activities of IBTech with respect to the development of the field reactor is explained. It appears that in particular that there is some delay for obtaining the equipments and control devices, and as a consequence, the construction of the field reactor will be delayed for 2.5 months. However this will not affect the financial aspect nor the project timetable. IBtech mentions that they can not continue with the reactor construction until they get the financial support for the second year.
2. WP 2. Model selection and parameter identification
The WP2 leader, Rafael Canetti, introduces the WP2 activities, then Manuel Betancur (UNAM) and Hadyan Fibrianto (CESAME) provide the present status of the EOLI models. As a matter of fact, it appears that the models still need some refinements and detailed analysis before being considered in a final version that can be exploited reliably by the other partners.
UNAM (M. Betancur)

The EOLI model related to the treatment of toxics is briefly presented but without detailed parameter identification results that will have to clearly follow the EOLI procedure defined in the preceding meetings. 
CESAME (H. Fibrianto)

The results related to the model identification of the processes operated in France and Italy are presented. The parameter identification has been performed according to the procedure, but some of the results are the object of discussion and needs deeper analysis.

UU (R. Canetti)

The identification results are not yet ready.
Tasks to be performed in the WP2
The project coordinator recalls that the WP2 has to provide reliable models by the end of month 18. The following guidelines and requests are defined in order to reach the objective in due time.
1) each partner involved in WP2 will provide a detailed report with the model equations (including the parameters to be identified), all the experimental data generated and used for the parameter identification, the distribution of the data in two sets (one for parameter calibration, one for model validation) and clear statements concerning the motivation of these choices;
2) The report provide by each partner will also incorporate the identification results performed by following the procedure defined by the project coordinator at the meeting of Mexico and recalled at the meeting in Compiegne (i.e. independent identification of the yield coefficients, of the kinetic parameters, and of the transfer coefficients);

3) It will also provide a detailed analysis of the parameter identification results, in particular confidence intervals for each parameter, sensitivity analysis of the parameters, as well as all the assumptions and steps followed during the identification to provide the most reliable model possible with respect to the objectives of the project and the data available (this includes detailed explanations about possible choices of model structures and/or (non-)selection of some (bio)chemical reactions or physical phenomena). The major recommendation is to follow the parsimony principle and therefore keep the models as simple as possible.

UNAM and CESAME will provide their final models by the end of May while UU will complete the task by June 10th.
4. WP 3. Hardware sensors

The task leader, A. Pauss, starts by providing an overview of the tasksperformed and to be performed in his WP.
GRADIENT (A. Pauss)
A detailed report about the sensor development in Compiegne is presented. The different steps, encountered problems and developed solutions are explained. The proposed solution includes in particular the modification of the existing on-line spectrophotometer. Tests based on samples from different have been performed and analysed. Further tests and developments are planned.
POLIMI (E. Ficara)
The results concerning the prototypes of the Titrimeters (pH-stat and DO-stat) are presented. These prototypes are implemented in particular in Bologna and enhanced. As a result of the sensor study and development, the difference between both methods has been reduced, leading to an increase of measurement reliability. pH-DOstat technique proved to be reliable to measure AOB and NOB activity rates both with synthetic and real sewage. 
SPES (M. Pirani)
The activity of SPES in this WP is focused on the design, development and on-line implementation of the MARTINA titrimeter. The developed solution will be a portable one that includes a card (like flash card) so as to allow the operator to collect the data easily.

4. WP 4. Software sensors
The activities are presented by the WP leader, D. Dochain. The software sensor developments so far have been based on the information provided so far by the partners that need the inclusion of software sensors in their activity. A first solution dedicated to the Mexican process is presented for the adaptive estimation of the biomass concentration with at least one of the parameters “max” or “b” being known. Preliminary numerical results based on the validated model will be provided once the model is ready. This software sensor should be in use in the diagnosis and supervision system. For the other processes, some information concerning the available data and the partners needs are still missing. A particular attention is drawn on the importance to connect all the available measurements (including pH and redox potential) to the state variables of the developed models. Concerned partners are asked to report shortly to partner #1 on these matters.
Regarding the software sensors to be developed for the EM2 (Model of the SBR LBE-INRA pilot plant), it is to be noticed that the available sensors are not enough to propose a software sensor to estimate unmeasured important variables. To do so, more sensors are needed. In particular, for the aerobic phase, a NH4 probe should be available soon. However, for the anoxic phase, the problem remains open : only the end of the reactions can be detected but their dynamics cannot be observed. An extensive survey of the literature is actually realized to establish whether or not the available sensors can be related to the actual states of the proposed model.
5. WP 5. Control design
The WP leader, J. Moreno, first recalls the objectives of the control design in particular in terms of the process optimisation. The control design imposes also to define the relevant control variables for the different agro-industrial and toxicant WW involved in the project. The strategy proposed to be applied to the toxicant WW (UNAM, IBTech) is already in test, but for the other WW’s, the strategies are not yet fully defined (especially for UU). The control law tests will be carried out during the next semester. The coordination of the project  requires more interaction with WP7.
UNAM (M. Betancur)

The report presents a control law adapted to UNAM WW called ED-TOC. It is robust against: load shocks, model/parameter uncertainty, 

LBE (D. Mazouni)

The LBE reported experiments realized in adapting a sub-optimal time control method initialy developed for alternating activated sludge processes. This method has the particularity of only using simple industrial sensors (pH, DO and Redox). Good results were obtained. The objective of implementing such a control law was to provide a basis of comparison for the specific control methods to be developed within the EOLI project.

Tasks to be performed next :

· Controllability study for a simplified version of the model to be provided by the WP2,
Development of a specific algorithm to propose a time optimal control strategy for SBR performing both carbon and nitrogen removal.
UU (R. Canetti)

The report defines the objective, i.e. to minimize the energy consumption, subject to reach target in substrate removal and keep the reactor effluent processing capacity. This is not an academic exercise, but an actual restriction for industry. The cost function is related to Kla, airflow… but still need a detailed formulation (include data from industrial equipment suppliers). Is expected tha the controller will try to keep a minimal DO in the reactor  The timetable of this task is the following : starting now during 1 semester and will finish in 1 year (next mid-term meeting).

6. WP 6 and WP 7

The WP leaders, C. Verde and J. Harmand, have decided, in agreement with the consortium, to coordinate from the beginning the activities of both WP’s because of the close connection and interaction between both activities.
UNAM (C. Verde)

The report provides a detailed view of the activities, including the global system that connects the supervision system or the FDI system. Different considerations are also discussed in particular :
· Protection? ( Waiting the model

· Definition of Device Vulnerability Index (DVI) : 33 (Fuzzy), 66 (Confuse), 99 (Blind)

· The most variables with default

· Measure: pH, DO,…

· Actuator: Servo-motor, pump, valves …

· There is a need to select the best criterion: which one is the most important and at the same time has a high DVI index?
C. Verde will perform  a complementary investigation that will address the following question:  which devices are the most critical in each process in order to define the specifications of the FDI system.

In particular, a FDI algorithm is presented for the DO sensor. A general architecture was proposed with respect to the Supervision System (SUS).
LBE (J. Harmand)

The objective of the supervision system to be developed is to provide an answer to the following question : is the actual process working properly? Two independent approaches (a data based and a model based one) were developed and tested at the LBE with available real data obtained from the pilot process. The results pointed out a good ability of the system to detect overloads as well as problems with the biomass activity. 

The report highlights the close collaboration with SPES whose system is to be implemented in Narbonne. There was already discussion with SPES (Paolo) about how to implement the system.

Tasks to be performed next :

· Adaptation of the method proposed for the monitoring of the sludge settlement capacity,

· Evaluation and validation of the system.
8. WP 8

SPES (M. Pirani )

SPES has initiated the development of the hardware and software platform adapted with the specifications of LBE, UNAM and UU reactors. The developed device is based on the existing one dealing with another European project called Telemac. In the future, integration of all elements of the project, such as controller, FDI, supervision. Modules should be defined to identify all the input and output names, the definitions of interactions between each module. MATLAB format is the only format we use to transfer data.

It is decided that H. Fibrianto is in charge to define the module and will spend some time in Narbonne to perform the work in coordination with the partners of the LBE.
9. Coordination of the different WP’s
At this time of the project, the interactions between partners and WP’s are clearly more important (most of the WP’s are active at the same time). With respect to this, it has been decided that the coordinator will keep in touch with each WP leader regularly (at least once a month). This implies that each month a (short) report will be provided to the coordinator that summarizes the work in the WP and the interactions with the other WP’s.
10. Publications

The project coordinator recalls that scientific publications are also important for the project, and insist to prepare joint publications whenever possible. There is also discussion about the opportunity to have a session dedicated to EOLI project in one conference, maybe by the end of the project. IFAC is an option as well as the WWTP conference in Mexico.
11. Next meeting

It is decided to invert the next two meetings. The next meeting will be held in Milano, on 22-23-24th Nov 2004, in conjunction with the ceremony in memory of Alberto Rozzi. The change is also motivated by the opportunity to test the hardware sensors developed both by POLIMI and GRADIENT. The meeting after will take place in May in Montevideo.
