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Executive Summary: summary of achievements in the period
WP1
Experimentation and validation

· Additional tests for validation of the COD determination methods using a defined protocol in different laboratories (USC, AGRALCO, ENEA, INRA).

· Conclusion of the overload experiments in the USC hybrid UASB-AF anaerobic reactor for modelling and FDI purposes.

· Finishing of the experimental protocol in AGRALCO pilot plant, namely hydraulic and organic overloads, temperature and pH decreases, for modelling and FDI purposes.

· Implementation and first test of an ozonisation pre-treatment for the biogaz vinases influent in AGRALCO pilot plant to assess the effect on the process yield and stability.

· Start of the extensive experimental test of the titrimetric sensor (Anasense) provided by Applitek in the USC hybrid UASB-AF for validation.
· Adaptation and first tests of the current monitoring software and installation of the gamma-COD controller in the USC plant. 

· 
· 
· 
· 
· 
· 
 

· 
· 
· 
· 
· 
· 
WP2
Smart sensor development

· Completion and validation tests of the titrimetric analyser (Anasense) at AppliTek 
· Start Validation of titrimetric analyser at USC provided by Applitek in the USC UASB-AF plant for validation.
· 
· 
· 
· Programming two C++ modules to determine the potential buffers in the digester (and generally aquatic systems) and quantify interfering buffers with bicarbonate and VFA measurements.

· Study and develop a methodology to determine possible shifts of the pKa values of AD buffers due to temperature and ionic strength variations.

· 
· Start writing deliverable 2.4

· Starting the writing of D2.5
· Writing the deliverable 2.6 on final report on the optimal sensor location.

· 
· 
· 
· 
· 
· 
WP3 
Advanced control

· Finishing the identification procedures and achieving Deliverable D2.2

· Modification of simple models to account for temperature and pH effects and tests with the available data.

· Development and implementation with Simulink of a modification of the IWA-ADM1 for 
· treatment of wastewaters containing ethanol (ADM1Et).
· Assessment of the ability of model ADM1 (and model ADM1Et) to reproduce process overloading. 

· Final step for the development of a destabilisation risk index, and analysis of real data with this index.
· Improvement and extensive tests of the adaptive gamma-COD controller.
· Development of a saturation controller
· 
· Start  of development of a virtual plant in Matlab Simulink.

· 
· Virtual test of the adaptive and non-adaptive gamma-COD controller using simulations of ADM1 in Simulink.
· Further work in the development of a simulation tool to better understand the complexity of anaerobic digestion and try to maintain a plant alive despite several disturbances.

· 
· 
· 
· 
· 
· 
· 
· 
· 
WP4 
Supervision system
· Development of a tuning methodology of the Evidence Theory FDI approach and validation using USC and Agralco plants data.
· Comparison of the Evidence Theory FDI system with a non modular fuzzy logic based expert system to highlight the advantage of the scientific approach developped within TELEMAC.
· Statistical validation of the defined class to specify the state of anaerobic digestors.

· Migration of the data base into the final TELEMAC format decided among the partners.

· Finalisation of Deliverable D4.3

· Work to be performed for D4.4 has started and modelling using neural networks was continued

· 
· 
· 
· 
· 
· 
· 
· 

· 
· 
· 
· 
· 
WP5
Software integration

· Version 2.0 of the TELEMAC system has been installed at the pilot plant in Bologna and the test and debug activity can be considered complete for the main features.
· The local software includes many important features such as interface with the local database, graphical presentation of data and chat with the TCC. The data is transferred using the standard XML format.
· The TCC software has a fully developed interface allowing monitoring and control of plants, with password access.
· The remote interface has also been developed. It is essentially a subset of the full TCC interface.
· 
· Detailed planning for the continuation of the software integration has taken place, taking account of the need to integrate the components developed by other partners and to allow for testing.
· 
· 
· 
· 
· 
· 
WP6
Exploitation and dissemination

· Writing 14 TELEMAC abstracts for anaerobic symposium for  10th symposium on AD in Montreal.
· Course of modelling and simulation of bioprocesses held in Santiago de Compostela.
· Training course to support remote simulation of experiments and validate the protocol of Telemac system installation
· Organisation of the TELEMAC presentation (booth, poster, oral presentation) during the 3rd International Congress on Sustainable Winery Wastes Management May 2004 in Barcelona.

· Updating of the Telemac Flyers.
· Integration of model AM2,  and further development of the software to train an expert to manage anaerobic digestion
· 
· 
· 
WP7 
Project Management

· Preparation of the second project review meeting.
· Completion of the various administrative and financial reports.
· Preparation of the answer to the second assessment of the project.

· Organisation of the plenary meeting, Ghent.

· Launch of Cost statement 2.
1 – Overview

1.1 Objectives (in the reporting period)
Objectives
Progress towards achieving objectives

WP 1- Task 1.1

Objectives: Optimal experimental design 

· Review of recent literature on ammonia toxicity

· 
· 
· 

WP 1- Task 1.2

Objectives: Prepare the experiment running and run the first experiments
· Initial experimental tests of the titrimetric sensor (ANASENSE) provided by Applitek in the USC hybrid UASB-AF using standard solutions.

· 
· Finishing of the experimental protocol in AGRALCO pilot plant, namely hydraulic and organic overloads, temprature and pH decreases, for modelling and FDI purposes.



· 
· 
· 
· 

WP 1- Task 1.3

Objectives: system evaluation
·  First tests of the non-adaptive gamma-COD controller in the USC hybrid UASB-AF plant in close loop.

· Installation of the titrimetric sensor in the USC UASB-AF plant and first tests.

· Additonal tests for validation of the COD determination methods using a defined protocol in different laboratories (USC, AGRALCO, ENEA, INRA).


WP 2- Task 2.3

Objectives: Development of titrimetric sensor and testing the gas sensor.
· 
· Definition of the sensor validation experimental protocol in the UASB-AF plant of USC Final adaptations. (software/hardware) to the titrimetric analyser.

· Testing of the H2S absorber (Sulfatreat).

· 
· C++ programming of monoprotic model based approach to determine the potential buffers in the digester (and generally aquatic systems) and estimate extreme bounds on their concentration. Method is to be used for the automatic initialisation of the Buffer Capacity Sensor (BCS).

· C++ programming to extend the BCS optimisation to quantify possible anaerobic digestion buffers interfering with bicarbonate and VFA measurement.

· Study and develop a methodology to determine possible shifts of the pKa values of AD buffers due to temperature and ionic strength variations.
· Writing draft version of Deliverable D2.4


· 
· 
· 
· 
· 
· 
· 



WP 2- Task 2.4

Objectives: Design software sensors for the set of developed process models and for the set of possible process configurations.
· Assessment of other interval observer classes to be considered within the multiobservers set. 

· Procedure to reinitialise the Bayesian observers for each new off line measurement.

· Adaptation of the algorithms for an on-line use

· Starting the writing of D2.5

WP 2- Task 2.5

Objectives: Study the optimal location of a wide range of sensors and recommend the type, the number and the location of sensors via the use of the mathematical models and of the theory on sensor location
· Validation of the titrimetric analyser on line at the anaerobic reactor of AppliTek.

· Preparing the titrimetric analyser for the installation at USC.

· Installation of the titrimetric analyser at USC.

· Completing the analysis of the gas observability measure.
· Writing the deliverable 2.6 on the optimal sensor location.

Objectives
Progress towards achieving objectives

WP 2- Task 2.6

Objectives: Sensor tests and integration
· Analysis of the titrimetric sensor results using the BCS to determine hardware faults and deviations of the simple titrimetric  measurement methods 

WP 3- Task 3.1

Objectives: Develop mass balance based models that will represent normal and abnormal process working
· Modification of simple models to account for temperature and pH effects and extensive validation tests with the available data sets.
· 


· Development of a modification of the IWA-ADM1 for treatment of wastewaters containing ethanol (ADM1Et).
· Implementation of the modified ADM1Et in Matlab Simulink.
· 
· Overload simulation with the new ADM1Et model and comparison with experimental results from the USC hybrid UASB-AF reactor.
· Final step for the development of a destabilisation risk index, and analysis of real data with this index.
· 

WP 3- Task 3.2

Objectives: To estimate the model parameters and the uncertainty associated with each parameter.
·  Finishing the identification procedures and achieving Deliverable D2.2.
· 
· 
· 
· 


WP 3- Task 3.3

Objectives: To develop a set of controller for the various possible models and control objectives.
· Improvement and extensive tests of the adaptive gamma-COD controller.
· Development of a saturation controller.
· Test of the adaptive and non-adaptive gamma-COD controller using the virtual plant based on model ADM1.
· 
· 
· 
· 

WP 3- Task 3.4

Objectives: Implementation of the developed algorihtms
· Start  of development of a virtual plant in Matlab Simulink.
· Further work in the development of a simulation tool to teach and explain the complexity of anaerobic digestion and try to maintain a plant alive despite several disturbances.


· 
· 

WP 4- Task 4.2

Objectives: development of a modular, adaptive and general FDI system
· A tuning methodology of the Evidence Theory FDI approach has been developed and validated using USC and Agralco plants data. Its modularity has been demonstrated.
· Comparison of the Evidence Theory FDI system with a non modular fuzzy logic based expert system to highlight the advantage of the scientific approach developped within TELEMAC.

· Statistical validation of the defined class used in the fuzzy FDI modules to specify the state of anaerobic digestors has been performed.

· As a consequence, the FDI system can be considered as mostly finished and its interest has been demonstrated within the context of TELEMAC. Next step is the integration with other modules developed in the other workpackages and within the decision support system.
· Further developments in the steady state detection module including adaptive PCA.
· 

Objectives
Progress towards achieving objectives

WP 4- Task 4.3

Objectives: data base and knowledge base management
· Data base architecture has been finalised and it is being filled with data from all partners involved in experimental aspects (including conversion of some industrial data in the TELEMAC XML format).
· 
· 

WP4- Task 4.4

Objectives: Quality and coherency check for mathematical calculation
· Nothing
· 
· 

WP 4- Task 4.5

Objectives: development of the decision support system
· The chapter on data mining for deliverable D4.3 was completed. This discusses the scope for data mining in TELEMAC, surveys the data available for the purpose, and presents preliminary and ongoing results, including assessment of the applicability of neural network models over time, and initial work on rule induction.
· A proposed structure and outline contents of deliverable D4.4 were produced and circulated to other partners for discussion.

· Working has continued on modelling using neural networks, especially concentrating on confidence and prediction intervals for understanding the accuracy of estimated values of variables. In addition, serious attention is now being paid to the integration of data mining in the final TELEMAC system, and a number of options are being considered with a view to discussion with other partners.

· The DSS development at the local level started to decide upon the best controller to apply according to the state of the process.

· Advices to human operator in a natural way are being defined according to the FDI results

WP 4- Task 4.6

Objectives: Supervision system integration
· Matlab modules for FDI objectives were produced and are ready to be implemented in the final TELEMAC software.

WP 5- Task 5.2

Objectives: review, gather and develop communication tools
· As part of the testing and debugging of the new version of the system on the pilot plant in Bologna, data are accessible on a Web page for graphical presentation and download.
· 

WP 5- Task 5.3

Objectives:. Develop the Telemac software

· Version 2.0 of the TELEMAC system has been installed at the pilot plant in Bologna and the test and debug activity can be considered complete for the main features. 
· The new version of the local software is running on the plant, and also the new TCC software for remote connection is activated. A local interface for the TCC was also implemented and is now available.
· The features implemented at the local plant are:

· Local MySQL database interfacing and managing

· Off line data input

· Graphical representation of the data (instantaneous and historical)

· Maintenance actions input

· Chat with the TCC

· Control Panel

· The features implemented for the remote interface are:
· The remote interface is available. It enables:

· The selection of a greatness

· The selection of the method

· The graphical representation on a plot (up to four greatness on the same plot and/or several plot windows)

· The representation of the data on a table

· The download of the data on the remote PC

· Input of maintenance actions for a plant

· Input of Matlab modules parameters (up to five) for a plant 

· The TCC interface was developed for the interaction of the TCC expert operators with the Server/Database. It is an enlarged and empowered version of the remote interface, with the same features concerning with the data management, but with added windows and functionalities enabling a full (regulated by a system of priorities based on user name and password) access and interaction with the database.


· Detailed planning for software integration is in progress, identifying the necessary steps and discussing timing and sequencing of activities. It is proposed to use USC’s virtual plant to generate data for testing.

· .
· 
· 
· 
· 
· 
· 


WP 6: Increase the Telemac visibility
· Course of modelling and simulation of bioprocesses held in Santiago de Compostela.
· Provide a  training course on remote simulation of experiment on the calculation servers at BIOMATH
· Preparation for  the  IWA Conference on Environmental Biotechnology,  9-10 December 2003,  Kuala Lumpur, Malaysia.
· Writing and  reviewing 14 abstracts and submission to the10th symposium on AD in Montreal.
· Organisation of TELEMAC presentation for the 3rd International Congress on Sustainable Winery Wastes Management May 2004 in Barcelona to rent a booth.
· Updated version of the Telemac flyer in English, Spanish and French.
· 

WP7 : Keep project on track
· Preparation of the second review organised in Brussels
· Discussion of the review results with the partners and the Commission. Validation of the results and updating of some deliverables.
· Preparation of the Second cost statement

1.2 Milestones

Milestone
Planned date
Actual date
Comments

AnaSense available 

Second TELEMAC system available




1.3 Deliverables
Deliverable Code & Name
Planned delivery date
Actual delivery date
Comments

D1.2 Protocol to set up the TELEMAC system on a new plant
31.08.2003
15.09.2003


D3.2 A set of procedures to estimate on-line and off-line the models parameters
31.08.2003
15.09.2003


D4.3 A set of algorithms ready to be implemented in order to tackle the FDI objectives either at the local level or after alerting the expert centre

31.08.2003
15.09.2003
Final version of  the deliverable has been produced.

D6.3Draft of TIP
31.08.200
15.09.2003


1.4 Deviations from Plan

The reactor implemented at ENEA faced several problems during this period : too high temperature, difficulties to obtain new sludges from  the distillery, malfunctioning of the computer RAM. As the results, the data to be deliver by ENEA end of February maybe not ready or incomplete. 

As a result, and to ensure the continuity of the activity,  the consortium started to work on data provided by INRA.


2 – Contractual Arrangements


3 - Project Meetings (held and foreseen)

Title
Date and Place
Main conclusions

Second review meeting 
29-30 September in Brussels
Successful evaluation

USC- INRIA
September in Sophia
Brief discussions about controller implementations, modelling course organisation.

Applitek-USC
1st week November in Santiago
Successfully implemented and started up. Additional calibrations are necessary.

INRIA-USC
3rd week of November in Santiago
Implementation of controllers and test by simulation. Co-ordination of WP1 and links with other WPs. 

WP5 technical integration meeting
13–14 January 2004, Gent, Belgium


Plenary Meeting
15–16 January 2004, Gent, Belgium






4.1 Conferences, workshops, demonstration, technology transfer attended/organised/foreseen by the project
Date
Type and Title/Scope
Number of persons attended + other information

18th-26th November
Introduction to modelling and simulation of bioprocess 
20 postgraduate students (20 hours) of the University of Santiago de Compostella

August 24 - 29, 2003
11th European Congress on Biotechnology (Basel,S witzerland,) "Experimental Comparison Between Chemical, Titrimetric, IR and UV-Based On-Line Sensors for Wastewater Treatment Processes - Application to Anaerobic Digestion Processes" 
JP. Steyer has given an oral presentation as an invited speaker 







4.2 Articles Published , Press coverage, development web sites, etc.
Date and Type
Details

14 abstracts sent to conference 10th symposium on AD in Montreal 




Abstract sent to during the 3rd International Congress on Sustainable Winery Wastes Management May 2004 in Barcelona
Accepted


1 paper submitted to the DYCOPS conference (Boston, July 2004)


1 paper submitted to the 4th IWA World Water Congress (Marrakech, september 2004)




5 - Main results

· Positive second review.
· Final version of ANASENSE under test on the pilot plant

· 
· 
· 
6 – Project Effort




 Effort in hours over the reporting period per partner (Planned & Actual)

Effort in months over the reporting period per partner (Actual)
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Period [01.09.03 t0 30.11.03

Effort for the reporting period (person months)
Number of working hours per month:
Contractor WP 1 WP2 WP3 WP 4 WP5 WP 6 WP7 Total
ERCIM 1,68 0,40 1,16 3,23
INRIA 0,40 2,54 0,40 0,80 4,14
INRA 3,50 3,50
APPLITEK 2,90 0,30 3,20
BIOMATH 6,00 6,00
CESAME
CCLRC 1,80 0,81 2,61
SPES 1,00 1,82 1,80 3,70 8,32
usc 2,38 1,50 1,15 0,13 5,16
ENEA 0,50 0,50
AGRALCO 3,52 0,30 0,27 4,09
PsPc
SAUZA
uDG
DOMECQ UK 0,20 0,20 0,20 0,60
DOMECQ BR

Total 6,60 12,10 4,42 8,27 2,61 5,40 1,96 41,36
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Effort for the reporting period (person hours)
WP 1 WP 2 WP 3 WP 4 WP 5 WP 6 WP 7 Total

Contractor P A P A P A P A P A P A P A P A
ERCIM 223 73 54 92 154 165 4312
INRIA 183 53 273 332 10 52 67 104 533 5410
INRA 400 467 133 533 467.0
APPLITEK 289 435 45 289 480,0
BIOMATH 810 1100 810 1100,0
CESAME
CCLRC 79 236 105 106 184 3420
SPES 155 135 217 236 243 250 499 858 8770
usc 312 312 197 197 151 151 17 17 677 6770
ENEA 75 750
AGRALCO 480 500 40 42 40 39 560 5810
PsPc
SAUZA
uDG
DOMECQ UK 29 29 20 29 20 86,4
DOMECQ BR

Total| 792] 916 1674 1962 490 584 866 1097 438 605 160 236 159 258 4629 5658
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