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

· Extensive validation of Anasense sensor at full scale (Estrella Galicia) simulating an overload.

· Test of the non adaptive Telemac Controller was finished at USC pilot scale plant.
· Test of the adaptive Telemac Controller was finished at USC pilot scale plant.

· Stable operation of Enea pilot plant was reached and test of a shock loading and TELEMAC system implementation were performed.

· Evaluation of the Telemac local and remote software in ENEA, Agralco and Estrella Galicia.

· Sauza full scale was finally started up and data were provided to the Telemac database.

· Telemac system was validated at Estrella Galicia, operational data were provided for remote analysis.

· Deliverable D1.3d, D1.4 and D1.5 were completed and submitted. 

· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
WP2
Smart sensor development
· 
· 
· 
· 
· 
· Extensive tests of Anasense in an industrial environment at Estrella de Galicia.

· Data evaluation of validation test of Anasense was finished.
· Anasense was modified to achieve more robustness.
· BCS Analysis of AnaSense results at industrial scale was finished

· Integration of the 6 other observers in the ODIN platform and test of the observers.
· Deliverable D2.7 was finished

· 
· 
WP3 
Advanced control

· H2/QCH4 based controller development was finished and tested by simulation

· Debugging and further improvements of the customisable GUI of ODIN

· Implementation of the risk index to assess the risk associated to a working mode.

· Implementation of Odin in Agralco.

· Tests of ODIN on INRA's plant and on Agralo's pilot plant

· Production of Deliverable D3.4
WP4 
Supervision system

· Development of a procedure for discrete abstraction of continuous system behaviours for DSS purposes 

· Development of a risk assessment method to guarantee the safety of the process in case of information loss (e.g., internet network failure, sensor fouling, …)
· Forecasting of future qualitative process states to anticipate possible dysfunctions of an AD process

· Rule induction for understanding cluster significance

· Validation of the approach using industral data data from TELEMAC
· Telemac database was continually fed and maintained.
· Deliverable D4.5 was completed
· 
· 
· 
· 
· 
· 
WP5
Software integration

· 
· 
· Set-up of the TELEMAC system in Agralco, and in Estrella de Galicia 

· Final improvement and relooking of both local and remote softwares.

· Validation of the connection of Odin in the local software using ODBC.
· User evaluation scheme for the various TELEMAC components of the integrated system 

· User evaluations were conducted from the various users
· Final security assessment taking into account the modifications in the system architecture.
· Deliverable D5.1b and D5.3d were completed and submitted.
· 
· 
WP6
Exploitation and dissemination

· Writing publications and conference presentations

· Organisation of a training session in Narbonne, France (LBE-INRA) to present the main TELEMAC new results, train the people to use the developed tools and get a feedback on the quality and on the  usability of the developed tools (24 people and 14 nationalities were present)
· Finalise the training software to train a future expert or an employee working on an anaerobic plant.
· Finalise the TIP and the exploitation strategy.


WP7 
Project Management

· Finalisation of QMR12 and preparation of QMR13

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

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 D1.3d explicative document.

· Extensive Test of AnaSense and BCS with several interferences at industrial scale 

· Experiments at USC and in Agralco to test the controllers were finished.

· Stable operation at ENEA pilot plant was reached. 
· Data were provided to the Telemac database
· Start up of Sauza full scale plant was finished. 


· 
· 
· 
· 
· 

WP 1- Task 1.3

Objectives: system evaluation
· Validation tests of Anasense at industrial scale plant were finished

· Test and evaluation of the non adaptive and the adaptive COD controller based on methane flow rate were finished.
· Telemac system was validated at Estrella de Galicia in open loop
· 
Assessment and validation of the various modules by the people participating to the training session. 
· 
· 
· 

Objectives
Progress towards achieving objectives

WP 2- Task 2.3

Objectives: Development of titrimetric sensor and testing the gas sensor.
· Task completed

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 integration of 6 additional observers in the Odin platform and tests of the 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
· Anasense validation at the industrial wastewater treatment plant from Estrella de Galicia (Spain).
· Integration of a new type of burette and drain pump in the AnaSense according to the validation results at Estrella Galicia.

· Support for the working of the AnaSense at the brewery
· Evaluation of the Anasense validation results. 
· BCS Analysis of preliminary AnaSense results at industrial scale
· BCS Analysis of AnaSense results at industrial scale
·    
Deliverable D2.7 was finished
· 
· 
· 
· 
· 

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.
· Further tests of the gamma controller and comparison to other "more classical" controllers. 

WP 3- Task 3.4

Objectives: Implementation of the developed algorithms
· Debugging and completion of the customisable GUI of ODIN

·  Implementation of the ODIN module on Agralco's plant and on two pilot INRA's plants.

· On line implementation of the virtual plant coupled with Odin; which is seen from the TELEMAC remote software as a real plant sending xml files to the database and receiving orders. 

· Implementation in ODIN of the risk index to assess the risk associated to a working mode and development of the associated GUI.

· Tests of the control module on AGRALCO's and INRA's plants



Objectives
Progress towards achieving objectives

WP 4- Task 4.2

Objectives: development of a modular, adaptive and general FDI system
· Task completed


WP 4- Task 4.3

Objectives: data base and knowledge base management
· Continued investigations were made of sensor combinations, now applied to data from the industrial plant at Agralco, to assess the general applicability of the techniques.  A number of variables (sensor readings) were predicted from hourly and daily data, and some specific results were reported about ranking of sensors, forward time prediction, etc.  In parallel, the work on clustering and rule induction was brought to a conclusion, applied to both INRA and Agralco data.  A final view of the integration of data mining in the supervision system was presented.




WP4- Task 4.4

Objectives: Quality and coherency check for mathematical calculation
· Task completed




WP 4- Task 4.5

Objectives: development of the decision support system
· A procedure has been developed for discrete abstraction of continuous system behaviours. This procedure is based on interval propagation and landmark crossings detection. The final discrete model is based on the formalism of timed automata. These automata are then analysed for DSS purposes using model checking techniques.
· The use of timed automata and model checkers also allows us to assess the risk encountered by a process in case of information loss (e.g., internet network failure, sensor fouling …). The objective is to determine in which states (and for how long) the process have been through during two instants where no data are available. This knowledge is very helpful to guarantee a safe restart of the process.
· Timed automata and model checkers are also used for forecasting of future qualitative process states in order to anticipate possible dysfunctions of an AD proces
· 
Validation of the overall approach has been performed using real life data from TELEMAC


WP 4- Task 4.6

Objectives: Supervision system integration
·  Most of the work in this period was focussed on producing the final deliverable D4.5, "Final supervision system module".  A structure was proposed for this deliverable, organised in two parts, one concerned with the supervision system at the local level and the other at the remote level. CCLRC's work on data mining was brought to a conclusion in this second part. 


WP 5- Task 5.1

Objectives: Security issues
The last deliverable D5.1b was produced.  It revisited the security issues identified in D5.1a, taking into account subsequent changes that have been made to the system architecture, and applied a range of techniques to analyse the issues, leading to conclusions about how they have been addressed and making recommendations for the future.


Objectives
Progress towards achieving objectives

WP 5- Task 5.2

Objectives: review, gather and develop communication tools
· Task completed

WP 5- Task 5.3

Objectives:. Develop the Telemac software
· The implementation of the ODIN module have been tested on-line on several lab and pilot scale processes at INRA facilities.  This allowed us to verify that no problem were encountered from a software point of view when connecting ODIN to the other TELEMAC modules, and we developed an error-proof version (i.e., management of internal errors with electronic mailing to the supervisor of the DSS and application of default solutions).

· The TELEMAC system was installed in its final form at the pilot plants (Agralco, ENEA, and the additional plant at Estrella de Galicia).

· A user evaluation grid for the TELEMAC system was produced, allowing 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.  It was applied at the Estrella de Galicia plant to assess the AnaSense sensor.

· Deliverable D5.3d was completed and submitted.  It takes the form of a user manual for the TELEMAC system. 

· 
· 
· 
· 
· 
· 
· 
· 
· 
· 


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

· Organisation of a round table at the AD10 conference 
· Achievement of the selling catalogue for TELEMAC.
· Redaction of articles for applied industrial journals.
· Proposition for the future TELEMAC exploitation plan 
· Organisation of a training session in Narbonne, France (LBE-INRA) to present the main TELEMAC new results, train the people to use the developed tools and get a feedback on the quality and on the  usability of the developed tools (24 people and 14 nationalities were present)
· Finalise the training software to train a future expert or an employee working on an anaerobic plant.
· Finalise the TIP and the exploitation strategy based on 2 spin-off (from USC and ENEA)..



WP7 : Keep project on track
· Validation of QMR12 

· Annual report and final review preparation.

· Final review was successful. 

1.2 Milestones

Milestone
Planned date
Actual date
Comments






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

D1.3d Final data sets
End of project
20th November


D1.4 Instrumented plants piloted with the TELEMAC software
30th September 2004
20th November
The delay was due to our will to include the last achievements and to stick with the new project ending date

D1.5 TELEMAC system validation, and evaluation
End of project
20th November


D2.7 Report on full-scale performance of the sensors within TELEMAC
End of project
20th November


D3.4 Final version of the Telemac advanced control module
End of project
20th November


D4.5 - Final supervision system module


End of project
31st December 2004


D5.1b Final report on security issues in the light of experience in the project
End of project
20th November


D5.3d Customisable software and final report on TELEMAC software
End of project
20th November


D6.4 Benchmark for education (‘Planned training session for education’)
End of project
20th November


D6.5 Report on the end user evaluation
End of project
20th November


D6.6 Final TIP document
End of project
20th November


D6.7 Web site
End of project
20th November


1.4 Deviations from Plan

2 – Contractual Arrangements

3 - Project Meetings (held and foreseen)

Title
Date and Place
Main conclusions

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

Plenary meeting
Sophia, 25th -26th of November
Most of the objectives achieved

Final Review
Brussels, 29th of November
Most of the objectives achieved









4.1 Conferences, workshops, demonstration, technology transfer attended/organised/foreseen by the project

Date
Type and Title/Scope
Number of persons attended + other information

20th-  23rd December 
TELEMAC training session, Narbonne, France
12 people from the TELEMAC project + 
12 outside the consortium (3 of them were from private companies) and a total of 14 nationalities

3rd-5th November 
Watermatex conference, Beijing, China
3 presentations
5 people

8th-  10th December 
SSSC'04, Oaxaca, Mexico
2 people

22nd -24th of November
CIFA conference, Douz, Tunisia
2 people

18th and 19th of November
"Rencontres francophones sur

la Logique Floue et ses Applications" (LFA 2004), Nantes, France
1 person

29th of September to the 1st  of October
IFAC workshop on Modelling and Control for Participatory Planning and Managing Water Systems, Venice, Italy
1 person

27-29 Septembre 2004
Fourth International Workshop on Environmental Applications of Machine Learning, ECEM/EAML, Bled, Slovenia
1 person

October 25-29, 2004
Congress of the Spanish society of statistics (SEIO), Cadiz, Spain.

1 oral presentation
1 person

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

Busan, Korea / May 29 - June 2, 2005

2 Oral presentation was subbmited
2 person

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

1 paper accepted
1 person

4.2 Articles Published , Press coverage, development web sites, etc.

Date and Type
Details

September 2004
2 papers accepted in Bioprocess and Biosystem Engineering

September 2004
1 paper accepted in Mathematical biosciences

November 2004
1 paper accepted in Compte-Rendus de l'Académie des Sciences, Ecologie Théorique on “A tunable multivariable non-linear robust observer for biological systems"

22nd -24th of November

conference proceedings
2 conference proceedings at the CIFA conference

8th- 10th December 

conference proceedings
2 conference proceedings at the SSSC conference

3rd-5th November
4 conference proceedings at the Watermatex conference

December 2004
1 paper accepted for the 16th IFAC World conference 2005

Novembre 2004
L'eau l'industrie, les nuisances, "TELEMAC un système intégré pour le controle et la supervision à distance d'unités de traitement anaérobies par le réseau Internet"

(French technical journal for industrial applications in water business). 

in November 2004
“La lettre de l'environnement”"Pour des unités de digestion anaérobie autonomes"


September 2004
Asian Environmental Technology

“Simultaneous Algorithm-based Monitoring of Volatile Fatty Acids (VFA), Bicarbonate & Alkalinity in anaerobic wastewater of bio-digesters”


September 2004
Water and Wastewater International

“On-line analyzer solves monitoring problem in bio-digester” , 


5 - Main results and difficulties

Test and validation of most of the modules for various technologies (CSTR, fixed bed, UASB, ..) and for various scale (from 1m3 to 2000m3). Strong dissemination and exploitation policy. Organisation of a training session to attract potential customers and to advertise on TELEMAC potential.
6 – Project Effort



 

Effort in months over the reporting period per partner (Actual)
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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 2,27 0,64 2,91
INRIA 0,65 2,25 0,20 0,76 1,27 5,13
INRA 0,25 0,50 2,00 0,50 0,50 3,75
APPLITEK 0,70 0,10 0,80
BIOMATH 2,00 2,00
CESAME
CCLRC 2,00 0,48 2,48
SPES 6,80 1,30 8,10
usc 3,24 2,29 0,76 0,57 0,13 6,99
ENEA 1,11 1,74 0,99 3,84
AGRALCO 0,32 0,06 0,11 0,49
Lemaire
SAUZA
uDG
DOMECQ UK 0,20 0,30 0,50
DOMECQ BR

Total 5,12 3,70 3,51 4,57 11,72 6,46 1,91 36,99
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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 303 303 78 85 381 3877
INRIA 85 293 26 100 166 6700
INRA 33 67 267 267 67 67 67 334 5010
APPLITEK 105 105 15 105 120,0
BIOMATH 270 270 270 2700
CESAME
CCLRC 263 63 3260
SPES 810 918 135 176 945 1094,0
usc 425 425 300 300 100 100 75 75 17 17 917 917.0
ENEA 145 228 130 5030
AGRALCO 50 45 8 8 16 16 74 69.0
Lemaire
SAUZA
uDG
DOMECQ UK 29 43 720
DOMECQ BR

Total| 475 677| 413 498 100} 460 342 605 1147 1572 471 867 78 251 3026 4930
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