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

· Deliverable D1.3c was completed and submitted. 

· Evaluation of the Estrella de Galicia brewery (A Coruña-Spain) for testing Anasense and final TELEMAC system at industrial scale outside the TELEMAC consortium.

· Developing of installation procedure and testing protocol of Anasense at Estrella de Galicia. 
· Developing of Anasense validation experiments during 4 weeks at industrial scale.

· Test of the non adaptive Telemac Controller is in progress at USC pilot scale plant.and first trials in Agralco.
· Degradation of phenols and polyphenols in the plant of Agralco. 

· Testing a new wastewater provided by the distillery and control of the Enea pilot plant performances.

· Increasing the OLR of the Enea pilot plant and test of a shock loading.

· Test of the adaptive Telemac Controller is in progress at USC pilot scale plant.

· Developing experiments of overload with and without pH regulation at INRA pilot plant.

· Developing experiments of toxic inputs (ammonia) at INRA pilot plant.

· Optimal experimental design for combined manipulation / measurement 

· Evaluation of the Telemac local and remote softwares


· 
· 
· 
· 

· 
· 
· 
· 
· 
· 
WP2
Smart sensor development

· Installation of Anasense at Estrella de Galicia industrial plant.

· Exploratory  tests of Anasense working at Estrella de Galicia.

· Data evaluation of validation test of Anasense (work is still in progress).

· BCS Analysis of preliminary AnaSense results at industrial scale

· Improvement of the Odin software for generic  integration of the observers in the ODIN platform.
·  Adaptations for the interval observers. 
· Implementation of 6 of the observers proposed in D2.5
· 
· 
· 
· 
· 
· 
WP3 
Advanced control

· Adaptation of the gamma controller to limit the oscillations observed on the controller and accelrate the convergence.

· Development of a generic interface to easily implement any controller in the Odin interface and change the controller parameters.

· Implementation of several controllers and first tests of the control module on INRA's plant

· Completion of the customisable GUI of ODIN

· 
· 
· 
· 
· 
· 
· 
· 
· 
WP4 
Supervision system

· Deliverable D4.4 was completed

· The procedure for on-line validation of controllers has been tested in simulations. 

· Additional elements of the DSS have been integrated to the Matlab code used in the TELEMAC software.

· The implementation of decision rules for the selection of controllers and updating of their setpoints has been further studied.

· Explorations were made using data mining techniques (linear regression and neural nets) on sensor relationships

· A prototype C-code implementation for a neural net model was produced and debugged. 

· Cluster analysis is being used to identify regions of sensor data showing strong self-similarity and hence to improve decision support to the operator.

· 
· 
· 
· 
· 
· 
· 
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· 
· 
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WP5
Software integration

· Deliverable D5.3c was completed and submitted. 

· A user manual was written for ODIN, and customisation routines have been developed. 

· A plan has been produced for installation of the TELEMAC system at Agralco, USC and Estrella 

· Improvement and relooking of both local and remote softwares.

· Work has started on a user evaluation scheme for the various TELEMAC components of the integrated system 

· The structure of the remaining deliverable on security issues has been defined 

WP6
Exploitation and dissemination

· Updating of the simulation tool to train future experts 

· Writing publications and conference presentations

· Organisation of a meeting in Sophia Antipolis on the exploitation of the result during and after the end of the contract. This includes the preparation of the Telemac selling catalogue, the business plan and the updated version of the TIP.

WP7 
Project Management

· Finalisation of QMR11 and preparation of QMR12

· Preparation of the annual report and of the third contract review

· Signature of the 4 month contract extension and validation of the new budget breakdown

· Decision to continue the working contract of Bruno Sialve for 4 months ending 30 November 2004 to ensure a good exploitation strategy of the Telemac results. 

· 
· 
· 
1 – Overview

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

WP 1- Task 1.1

Objectives: Optimal experimental design 
- Task completed

WP 1- Task 1.2

Objectives: Prepare the experiment running and run the experiments
· Finishing of Deliverable D1.3c explicative document including data from INRA pilot plant.

· Design a protocol to test AnaSense and BCS with several interference 

· Selection of an Industrial Plant (Estrella de Galicia) for testing Anasense and TELEMAC control system.

· Preparation of the plant for installation of Anasense at Estrella de Galicia and set up of Anasense 

· Experiments run at USC and in Agralco to test the controller

· Overload experiments were performed  with and without pH control at INRA pilot plant 
· Set up of a method for dosifying polyphenols. Measurement of polyphenols in different steps of the process. First experiments with ozone injection.
· Effect of adding toxicants (ammonia) in the feeding line was also studied at INRA pilot plant and dynamic responses were obtained for several concentrations (few mg/l to few g/l)

· 
· 
· 
· 

WP 1- Task 1.3

Objectives: system evaluation
· Validation tests of Anasense at industrial scale plant are in progress.

· Test and evaluation of the non adaptive COD controller based on methane flow rate

· Test of the interfaces and functionalities for the remote TELEMAC software implemented on ENEA’s plant.

· Work has started on a grid for user evaluation of the TELEMAC system. The aim is to allow end users to fill in assessments of the software and components with respect to multiple criteria in different classes such as effectiveness, robustness and usability.

Objectives
Progress towards achieving objectives

WP 2- Task 2.3

Objectives: Development of titrimetric sensor and testing the gas sensor.
· Automation of the bomb software initialization

WP 2- Task 2.4

Objectives: Design software sensors for the set of developed process models and for the set of possible process configurations.
· Final tests for the bundle of observers.

WP 2- Task 2.5

Objectives: Study the optimal location of the sensors.
· Task completed

WP 2- Task 2.6
Objectives: Sensor tests and integration
· Installation of the Anasense at the industrial wastewater        treatment plant from Estrella de Galicia (Spain).
· Support for the working of the AnaSense at the brewery
· Evaluation of the Anasense validation results (work is in progress).

· Design of the Matlab  interface within the Odin module for generic integration of the observers and especially for the interval  observers.

· Implementation of 6 of the observers proposed in D2.5

· On-line test of the software sensors within the ODIN framework at INRA's plant.

WP 3- Task 3.1

Objectives: Develop mass balance based models that will represent normal and abnormal process working
· Task completed

WP 3- Task 3.2

Objectives: To estimate the model parameters and the uncertainty associated with each parameter.
- Task completed

WP 3- Task 3.3

Objectives: To develop a set of controller for the various possible models and control objectives.
· Adaptation of the gamma controller to limit the observed oscillations on the controller
· Test of the controller behaviour in more realistic conditions (using model ADM1 with realistic sampling frequency and noise on the gas sensor). 

WP 3- Task 3.4

Objectives: Implementation of the developed algorithms
· Development of a generic interface to easily implement any controller in the Odin interface

· Implementation of several controllers and first tests of the control module on INRA's plant

· Completion of the customisable GUI of ODIN

· Implementations of optimal experimental design algorithms



Objectives
Progress towards achieving objectives

WP 4- Task 4.2

Objectives: development of a modular, adaptive and general FDI system
· The final validation of the FDI approach has been performed



WP 4- Task 4.3

Objectives: data base and knowledge base management
· Continuous data base maintenance and feed.

· Explorations were made using data mining techniques on sensor relationships. Linear regression and neural nets have been used to identify the sequence in which contributions from sensors improve fit to estimates of other sensor readings. Work was done on error estimates, deriving prediction intervals and prediction risks for Vfadig. 

· Cluster analysis is being used to identify regions of sensor data showing strong self-similarity. Measurements of variable compactness, inclusion and precedence have been developed to allow assessment of the meaning of clusters and hence to improve decision support to the operator.

WP4- Task 4.4

Objectives: Quality and coherency check for mathematical calculation
· The procedure for on-line validation of controllers has been tested in simulations. 
· The implementation of decision rules for the selection of controllers and updating of their setpoints has been further studied.

WP 4- Task 4.5

Objectives: development of the decision support system
· Deliverable D4.4 was completed. This deliverable covers decision support at the local and remote levels. It explains how the data mining work, which forms the basis of decision support at the remote level, will be used in decision support, though some work remains to be done in this respect for D4.5. 

WP 4- Task 4.6

Objectives: Supervision system integration
· Additional elements of the DSS have been integrated to the Matlab code of the smart module ODIN. The overall module has been almost finalised and is in operation at industrial scale in AGRALCO

WP 5- Task 5.1

Objectives: Security issues
· The structure and approach for the remaining deliverable D5.1b have been defined. This deliverable, due at the end of the project, will revisit the security issues identified in D5.1a, taking into account subsequent changes that have been made to the system architecture, and will apply a range of techniques to analyse the issues, leading to conclusions about how they have been addressed and any remaining weaknesses.

WP 5- Task 5.2

Objectives: review, gather and develop communication tools
· Some prototype C code has been generated from the neural nets being developed in WP4 to test practical options for integration. 

Objectives
Progress towards achieving objectives

WP 5- Task 5.3

Objectives:. Develop the Telemac software

· Deliverable D5.3c was completed and submitted. 

· The ODIN software for the TELEMAC virtual plant contains approximately 200 Matlab functions. A list of the functions, with descriptions and links between them, has been written for further use at the end of the TELEMAC project. 

· Customization routines have been developed for the ODIN software. These routines are used when installing the TELEMAC software (and thus ODIN) on a new plant. They perform the initialisation of the list of sensors and actuators, while the controllers, the observers and the diagnosis scheme initialisation is performed automatically from the declared sensors and actuators. 

· A plan has been produced for installation of the TELEMAC system (in parallel to an existing software) at Agralco, at USC and in Estrella (as well as ENEA). 

· New version, refining and revision of the synoptic panels of  the remote  software for ENEA and AGRALCO installation 

· Revision of the automatic procedure for the measurement methods management 

· Development and testing, of the php script for the implementation of the txt file based interface to be used with pre-existing software. 

· Toning and refining of the look and functionalities of the web pages for the remote connection. 

· Toning and refining of the GUIs and functionalities of the local software New version of the Java applet for the dynamical visualisation of the data from the web pages. 

· Management and maintenance of the mirror machine for the AGRALCO installation test. Editing of a User Guide for the local and remote software: a draft version will be available within October. 



WP 6: Increase the Telemac visibility
· Presentation of 15 communications at the AD10 conference

· Organisation of a round table at the AD10 conference 
· Redaction of a selling catalogue for TELEMAC.
· Redaction of articles for applied industrial journals.
· Proposition for the future TELEMAC exploitation plan based on 2 spin-off (from USC and ENEA).

WP7 : Keep project on track
· Validation of QMR11 

· Annual report and final review preparation.

1.2 Milestones

Milestone
Planned date
Actual date
Comments






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

D4.4 First version of the DSS module of the TELEMAC software
01-03-2004
16-09-2004 
The delay in delivering D4.4 is explained by the fact that we wanted to include the largest possible number of significant results; this deliverable is indeed much more than a first version.

D5.3c Final functioning middleware and integrated systems on pilot sites
01-04-2004
16-09-2004


D2.5 Software sensors for state forecasting accompanied with fault residues
01-01-2004
23-09-2004


D1.3c Experimental data sets at industrial scale 
01-04-2004
23-09-2004


D2.6 Final report on optimal sensors location
01-06-2004
23-09-2004


1.4 Deviations from Plan

Flooding of Agralco factory delayed the experimental testing of the controller and the tests on the TELEMAC systems.


2 – Contractual Arrangements

The consortium extension of the project until end of December to ensure valid integration and strong dissemination plan has been accepted.


3 - Project Meetings (held and foreseen)

Title
Date and Place
Main conclusions

Exploitation of the results
12 July, Sophia Antipolis.
Set-up of an exploitation strategy for TELEMAC, with possible involvement of 2 spin-off.  

Integration meeting for the smart Odin module (INRA/INRIA)
Narbonne,  July 22nd and 23rd and August 19th-20th. 
First implementation on INRA's plant.

Management meeting
Montreal 2nd of September.
Validation of the TELEMAC product  is a key issue to guaranty the project exploitation.





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

May 29 - June 2, 2005
2nd IWA Conference on Instrumentation, Control and Automation

Busan, Korea / May 29 - June 2, 2005


JP Steyer has been invited as a keynote speaker to this conference to present the role of ICA for AD processes

May 29 - June 1 
ESCAPE-15, Barcelona, Spain

1 paper presented
1 person

July 19-23
BIOTEC 2004, Oviedo , Spain

1 paper presented 
2 persons

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

14 presentation at the AD10 conference, Montreal August 29- September 2, 2004, Montreal, Canada.
See specific report made for this meeting.


Watermatex conference, Beijing, 3-5 November, 2004  
4 papers accepted



Publication of a paper dealing with experimental data in the presence of toxicants
M. Dupla, T. Conte, J.C. Bouvier, N. Bernet, J-Ph. Steyer: "Dynamic evaluation of a fixed bed anaerobic digestion process in response to toxic shocks", Water Science & Technology, vol. 49, n°1, pp 61–68, 2004.

July 2004, acceptation of a scientific paper dealing with observers in the journal "Developments in Chemical Engineering and Mineral Processing"
Application of a Robust Interval Observer to an Anaerobic Digestion Process
By Alcaraz-González V., Harmand J., Rapaport A., Steyer J.P. González-Alvarez V. and Pelayo-Ortiz C

August 2004, acceptation of a scientific paper dealing with modeling aspects in the journal "Process Biochemistry"
Hydrodynamic and biokinetic models of an anaerobic fixed-bed reactor

By R. Escudié, T. Conte, J.P. Steyer and J.P. Delgenès

5 - Main results and difficulties

The chosen FDI approach was proven to be successful since it could provide very nice results when applied to industrial data without leading to large changes in the diagnosis scheme. As a consequence, the key issue of WP4 (i.e., modularity) has been demonstrated.

With the first results that can be demonstrated to industrial we had a lot of feedback and many people declared their interest for the TELEMAC proposed system.

The developed robust controller turned out to have a disappointing behaviour on the UASB where it is not sufficiently robust and oscillates. Improvement by adding an integrator are currently investigated.

Test of the saturating controller in Agralco was interrupted by flooding of the factory. A 1 month delay has been induced (computers, boards, etc. had to be changed).


· 
· 
· 
6 – Project Effort
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Period [01.06.04 to 31.08.04

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 2,37 0,55 2,92
INRIA 1,92 1,93 0,60 0,32 0,48 5,25
INRA 1,00 2,50 0,50 0,50 4,50
APPLITEK 1,20 0,30 1,50
BIOMATH 0,25 0,75 2,00 3,00
CESAME
CCLRC 1,52 0,53 2,05
SPES 0,70 2,67 1,60 4,97
usc 3,05 0,23 0,13 3,41
ENEA 3,24 0,52 0,74 4,50
AGRALCO 0,32 0,06 0,11 0,49
Lemaire
SAUZA
uDG
DOMECQ UK
DOMECQ BR

Total 7,86 3,93 3,93 4,95 4,82 6,07 1,03 32,59
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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 250 316 78 73 328 388.9
INRIA 183 250 273 251 78 10 42 67 63 533 684.0
INRA 133 333 333 67 67 67 400 600,0
APPLITEK 315 180 45 315 2250
BIOMATH 14 34 101 101 270 115 4050
CESAME
CCLRC 92 200 105 70 197 2700
SPES 57 105 191 95 182 360 135 216 670 6710
usc 312 400 43 30 17 17 372 470
ENEA 437 70 100 607.0
AGRALCO 50 45 8 8 16 16 74 69.0
Lemaire
SAUZA
uDG
DOMECQ UK
DOMECQ BR
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