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1. EXECUTIVE SUMMARY

This TELEMAC activity report presents briefly the work and the scientific achievements accomplished during this first year by every partner. It is a information document destined to the preparation of the Review as the Annual Report will be produced as scheduled at t+12. Further details regarding the scientific research carried out are available in the specific Deliverables. Additional information is also available on the dedicated web site (http://www.ercim.org/telemac) .

1.1 Scientific Progress

Dr. Olivier Bernard of INRIA is ensuring a close follow-up and co-ordination of the scientific activities within TELEMAC. His work is supported by ERCIM office for the administrative and financial issues.

In this perspective, during the first year of the project, particular attention was given to : 

· Optimal experiment design for modelling and supervision set-up

· Experimentation

· Sensor specifications

· Data validation

· Process modelling

· Supervision System Specifications

· Information security

· Dissemination

· Project Management
1.2 Results

Most of the specific actions conducted since the start of the project have produced Deliverables to be consulted for in-depth information about the directions and achievements of TELEMAC.

-     No.           Title                                                                             

· D1.1       Experimental protocol specification to reproduce normal & abnormal working conditions 

· D2.1       Specification for hard and software sensors 

· D4.1       Supervision System Specifications 

· D5.3a     Initial System Architecture and System Management Strategies 

· D6.1       Web site opening and project presentation 

A few pending Deliverables are near completion: 

Deliverable
Name
Responsible

D1.3a
Experimental data sets at laboratory
USC

D3.1a
A set of validated models developed for standard working conditions
INRIA

D5.1a
Initial report on security issues
CCLRC

D5.2a
Selection and acquisition of tools for information gathering and co-operative working
SPES

D6.2
Dissemination and use plan
ERCIM

In addition, the quarterly Management Reports 1,2 and 3 have been produced. The QMR4 and the Annual Report will be delivered at t+12.

2.  ACTIVITY REPORT AT THE CONSORTIUM LEVEL

2.1     ERCIM Activities (contribution to deliverables and milestones)

WP6 • Exploitation and Dissemination

The official Web server was set up at the ERCIM address: http://www.ercim.org/telemac. The Web site is regularly updated and acts as  the first dissemination tool of the project.

Dissemination is also ensured through:

· Definition of a first logo (likely to be improved), for improved visibility.

· Publication in ERCIM news (9000 copies) or through other specialised bulletins provides; an excellent vector for dissemination. (TELEMAC in ERCIM News No.48, January 2002, in a short article written by Dr Olivier Bernard).

· TELEMAC leaflet 

· Meetings,  Conferences and Publications 

Regarding the exploitation plan, questionnaires have been prepared and translated. Targets have been proposed and selected. In addition, partners were asked to start thinking about their Dissemination and use plan on which the TIP will rely.

WP7 • Project Management
· ERCIM  has  first started its Administrative and Financial Coordination activities by  giving some partners a tutorial on the rules, standards and procedures of IST projects. In particular the insight was on the  periodic reports, cost statements and deliverables. 

· Management Reports

QMR 1 - September 2001 to November 2001 

QMR 2 - December 2002 to February 2002 

QMR 3 - March 2002 to May 2002 

+ Management Report - use of human resources by three month periods 

· Deliverables 

D1.1
Experimental protocol specifications to reproduce normal and abnormal working conditions 

D2.1 
Specification for hard and software sensors 

D4.1 
Supervision System Specifications 

D5.3a 
Initial System Architecture and System Management Strategies 

D6.1 
Web site opening and project presentation
· The Technical Coordination also closely followed the achievements of each WP individually and brought every partner to further interact with the different WP leaders accordingly the work programme.

· At the end of the first year of activity, focus was also on preparing the partners to the Review, since most of them are not familiar with the IST standards and procedures.

Resources spent Related to deliverables:

No

Title






Effort

========================================================================D6.1

Web site opening and project presentation

0.4 person-months

D6.2 

Dissemination and use plan



0.2 person-months

2.2  INRIA Activities (contribution to deliverables and milestones)

WP1 – Experimentation and validation  

Effort : 0.25 MM

· Definition of the protocol for data format acquisition and transfer. Writing of a report. Integration in the deliverable D1.1 on "Experimental protocol specifications to reproduce normal and abnormal working conditions" and validation.

· Validation of the deliverable D1.3a "Experimental data set at lab scale".

WP2 – Smart sensor development


Effort : 3.7 MM 

· Validation of the deliverable D2.1 on "Specification for hard and software sensors".

·  Technical review of software sensor design 

·  Development of a mathematical framework to manage the uncertainty both on parameters and on model inputs

· Design of interval based software sensors for 3 models with various available possible measurements.

· Matlab implementation of the first set of software sensors. 

· Tuning and testing of the developed soft sensors, comparison and validation with experimental data

WP3 – Advanced Control



Effort : 13  MM 

· Review of the existing anaerobic models able to describe anaerobic digestion processes.

· Design of  7 models of varying complexity from 1-D to 12-D for normal working mode, study of their mathematical properties, and implementation in a Matlab environment.

· Study and implementation of the data set using Matlab. Extensive test and validation of the models with new data sets

· Modelling of bacterial kinetics for process start-up, acidification and inhibition phases.

· Review of the parameter estimation techniques. Analysis of the identifiability of simple models.

· Design of a methodology to off-line estimate parameters for the simple models (AMH1 and AMH2) .

· Writing of the deliverable D3.1 "A set of models for normal working conditions".

· Design of a Matlab graphical user interface for the Matlab simulator.

WP4 – Supervision System



Effort : 0.17 MM 

· Validation of the deliverable D4.1 on "Supervision System Specifications".

WP5 – Software Integration



Effort : 
0.15 MM

· Contribution to the preliminary choices on system architecture (software and hardware).

· Contribution and validation of the deliverable D5.3a on "Initial System Architecture and System Management Strategies".

WP6 - Exploitation and dissemination


Effort: 0.18 MM

· Writing a fact sheet and a poster presenting the project.

· Reviewing and improving the questionnaire, and writing down a technical part

· Organise the submission of 4 papers to the Latin American Workshop and Symposium on Anaerobic Digestion 

· O.Bernard gave an oral presentation for the World Congress IFAC'02 in Barcelona. L.Mailleret presented the first results obtained for control in Nantes, for the CIFA conference.

· INRIA wrote 3 scientific publications dealing with TELEMAC issues.

WP7-  Project Management



Effort : 2.22 MM 

· Organise the meetings and prepare the minutes.

· Support communication among partners

· Check the scientific coherency of the performed work

· Review all the documents to be delivered

Resources spent related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal & abnormal working conditions)              0.25 MM

D2.1 

Specification for hard- and software sensors                                                0.1 MM

D2.5

Software sensors for state forecasting                                                          3.6 MM

D3.1a 

A set of validated models developed for standard working conditions      10.0 MM

D3.1b

A set of validated models developed for failure conditions                         1.5 MM

D3.2 

A set of procedures to estimate the model parameters                               1.50 MM

D4.1 

Supervision System specifications                                                              0.17 MM

D5.3a 

Initial system architecture and system management strategies 
              0.15 MM

2.3  INRA Activities (contribution to deliverables and milestones)

WP1 – Experimentation and validation



 Effort :  0.25 person-months

· Validation of the deliverable D1.1 on "Experimental protocol specifications to reproduce normal and abnormal working conditions".

WP2 – Smart sensor development 



Effort:
0.25 person-months

· Writing of a report about which type of measurements are available/required for TELEMAC.

· Validation of the deliverable D2.1 on "Specification for hard and software sensors".

· Performing experiments at INRA with BIOMATH for the comparison of two titrimetric sensors for on-line monitoring of anaerobic digestion processes and contribution to the report detailing the results.

WP3 – Advanced Control 




Effort: 1.00 person-months

· In collaboration with USC, INRA implemented the International Water Association (IWA) Anaerobic Digestion Model (ADM1) in the framework of Matlab, a mathematical software to be used in TELEMAC. Validation of this implementation was performed in collaboration with BIOMATH.

WP4 – Supervision System 




Effort:
13.3 person-months

· Co-ordination and writing of the deliverable D4.1 on "Supervision System Specifications".

· Building of 11 fuzzy logic based modules performing fault detection, each of these modules being related to a specific configuration of the available sensors (to ensure modularity of the final system).

· Building of a state manager that uses the results provided by the modules previously presented and that determines the current working conditions of an anaerobic digestion process among the set {Normal, Underload, Organic Overload, Hydraulic Overload, Toxicity}. An important point was to provide quantification of the belief associated to the current state together with the intensity of this state.
· Building of a 4 years database from a fully instrumented anaerobic digestion pilot plant located at INRA. This database is on-line filled and available through Internet. It has been provided to CCLRC for data mining activities.

WP5 – Software Integration 




Effort: 9.00 person-months

· Contribution to the preliminary choices on system architecture (software and hardware).

· Contribution to the deliverable D5.3a on "Initial System Architecture and System Management Strategies".

· Co-ordination of the development of an XML language for the management of biological wastewater treatment plants.

· Development of a WAP application for the on-line access to a data base.

WP6 – Exploitation and Dissemination



Effort:
0.50 person-months
· J-Ph. Steyer gave an invited oral presentation to the BESAI2002 Workshop ("Binding Environmental Sciences and Artificial Intelligence") in Lyon (23rd of July, 2002) on "Specifications of Modular Internet-Based Remote Supervision Systems for Wastewater Treatment Plants" (the paper was co-authored with USC, CCLRC, SPES and INRIA).

· INRA is main author or co-author of 3 papers accepted for presentation (1 oral and 2 posters) at the VII Latin-American Workshop and Symposium on Anaerobic Digestion in Merida, Mexico, 22-25 October, 2002.

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal & abnormal working conditions)              0.25 MM

D2.1 

Specification for hard- and software sensors                                               0.25 MM

D3.1a 

A set of validated models developed for standard working conditions       1.00 MM

D4.1 

Supervision System specifications                                                               1.00 MM

D4.2
               Data base measurements recording & plant architecture                             3.00 MM

D4.3
               A set of algorithms to tackle the FDI                                                           9.30 MM

D5.2a  

Tools for information gathering and co-operative working                        3.00 MM

D5.3a 

Initial system architecture and system management strategies 
              6.00 MM

2.4  APPLITEK Activities (contribution to deliverables and milestones)

WP2- Smart sensor development 




Effort: 5.8 person months

· Study of literature concerning sensors used in anaerobic digestion.

· Detailed summary and list with specifications for measuring systems for (future) use in WWTP.

· Coordination and production of deliverable D2.1 ‘Specifications for hard and software sensors’.

· Coordination of development/design gas sensor and specifications.

· Research of usable gas sensors/modules to measure CO2 and CH4 with respect to specificity, accuracy and price.

· Study of the gas sensor board to be used in the gas analyser.

· Coordination of development/design titrimeter and specifications.

· Market survey of usable parts for the development of the titrimetric and gas sensor.

· Critical review on the final report on titration sensors for measuring the components of anaerobically treated waste.

· Contribution to the milestone ‘Study and comparison of two titrimetric sensors’.

WP6- Dissemination and Exploitation of results

Effort: 0.68 person months

· Contribution to Questionnaire content definition

· Identification of new possible exploitation tracks

· Proposition of priority targets for dissemination 

· Promotion of the project through various meetings

· Contribution to Flyer dissemination

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================
D2.1 

Specification for hard and software sensors                                               5.80 MM

2.5    BIOMATH Activities (contribution to deliverables and milestones)

WP1 • Experimentation and validation 




Effort:1.00 person-months

· Implementation of the IWA ADM1 model on the WEST simulation package to help in the optimal experimental design ( shared with WP 2).

· Help in the comparison/verification of the ADM1 implementation on Matlab by INRA and USC.

· Validation of the deliverable D1.1 on "Experimental protocol specifications to reproduce normal and abnormal working conditions".

WP2• Smart sensor development 




Effort: 10.0 person-months

· Extract the collective experience of the partnership to report the state-of-the-art of practically usable sensors.

· Create from these characteristics a list of specifications for measuring systems for (future) use in WWTP.

· Contribution to deliverable D2.1-Specification for hard and software sensors submitted on month 3.

· Critical review of methods for data validation and filtering techniques based on mass balance/logic constraints and statistical tests.

· Implementation of the IWA ADM1 model on WEST simulation package (shared with WP 1) to generate balanced data sets and test the validation rules.

· Steps on deliverable D2.2 A procedure to validate, filter and check sensor data consistency (to be submitted by month 18).

· Detailed description of titrimetric sensors.

· Testing and preparing  a lab-titration sensor for measuring the components of a real anaerobically  treated waste.

· Comparison and final reporting on titration sensors for measuring the components of anaerobically treated waste. (Achieved Milestone: study and comparison of  two titrimetric sensors)

· Contribution to deliverable: D 2.4 Adaptive sensor based on robust probes with confidence interval to be submitted by month 27.

· Validation of deliverable D2.1 Specification for hard and software sensors.

WP3• Advanced control 





Effort: 1.30 person-months

· Review of general methods for identification analysis to be used for anaerobic models parameter identifications.

· Building an algorithm to convert the IWA ADM1 data to the TELEMAC measured data format so that complete records can be theoretically generated. Therefore, data from such complex model can be used for the initial estimation of the simple models parameters.
· Contribution to deliverable: A set of procedures to on-line and off-line estimate the models parameters to be submitted by month 24
WP4 – Supervision System





Effort: 0.10 person-months
· Validation of deliverable D4.1 Supervision System Specifications.

WP5 – Software Integration





Effort : 
0.10- person-months

· Contribution and validation of the deliverable D5.3a on "Initial System Architecture and System Management Strategies".
WP6• Exploitation and dissemination 




Effort: 0.5 person-months

· U. Zaher, M. Gracia, and P.A. Vanrolleghem (2002), Implementation of anaerobic digestion models for  plant wide modeling and performance  benchmarking, VII Latin American Symposium on Anaerobic Digestion( accepted)

· Validation of deliverable D6.1 Web site opening and project presentation.

· Contribution to the questionnaires for the market study


Biomath Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal & abnormal working conditions)              0.10 MM

D1.2

Protocol to set up the TELEMAC system on a new plant 

 1.00 MM

D2.1 

Specification for hard and software sensors                                                1.00 MM

D2.2 

A procedure to compare data provided by the sensors 


 4.00 MM

D2.4

Adaptive sensor based on robust probes with confidence interval 
 5.00 MM

D3.1a 

A set of validated models developed for standard working conditions      2.00 MM

D3.2 

Procedures to estimate on-line and off-line the models parameters 
 1.30 MM

D4.1                     Supervision System Specifications




  0.10 MM

D5.3a 

Initial System Architecture and System Management Strategies

 0.10 MM

D6.1

Web site opening and project presentation



 0.10 MM

2.6 CESAME Activities (contribution to deliverables and milestones)

WP2 • Smart Software Development



 Effort: 1 person-months

CESAME, whose contribution started on June 2002, is concerned with WP2.5 (Sensors validation and location) and has the objective of studying the optimal location of a wide range of sensors developed and tested in WP2.1. The type, the number and the location of sensors via the use of the mathematical models and of the theory on sensor location, will be part of the CESAME recommendations.

The methodology consists of:

· Converting the AMOCO model into a distributed parameter model,

· Calibrating and validating the model using lab- and full-scale data from hydrodynamic tests and working conditions,

· Applying the theory on sensor location to recommend the use of appropriate sensors, their numbers and locations.

Presently the AMOCO model has already been converted into a distributed parameter model incorporating in particular additional parameters on the hydrodynamic behaviour of the reactor. The developed model is presently under calibration and validation using pilot-scale data that have conducted to parameter identification of the initial AMOCO model (INRA pilot-scale configuration).

Full-scale hydrodynamic and working condition data will be soon collected within WP1 and then be used to test the distributed parameter model. The study on sensor location will be applied on both pilot-and full-scale configurations.

WP6 • Exploitation and Dissemination

· Submission of technical papers and participation to international conferences are planned for 2003.

· Contribution to the definition of dissemination targets
2.7  CCLRC Activities (contribution to deliverables and milestones)

WP4 - Supervision System 




Effort: 2.65 person-months

Contributions on knowledge-based techniques to deliverable D4.1, ‘Supervision system specifications’ and detailed validation of deliverable.

In-depth knowledge acquisition with staff of INRA on the anaerobic digestion process and the behaviour of sensors and actuators.

Study of data files from INRA pilot plant and ongoing explorations in data mining (data cleaning, high-level data examination, etc.).

WP5 - Software Integration




Effort: 3.42 person-months

· Coordination and input to preliminary system architecture (software and hardware), including the means of communication between modules, for the local site and the monitoring centre, and the adaptivity and modularity requirements.

· Production of deliverable D5.3a, ‘Initial system architecture and system management strategies’.

· Planning of roadmap leading to the delivery of the first version of the TELEMAC software (local and remote) for evaluation in March 2003.

· Writing of questionnaire for distribution to potential user companies for obtaining their requirements.

· Writing of a report identifying the main generic information security issues and setting out a general approach to dealing with them, based on implementation of security policies.

· Application of selected risk assessment techniques to the emerging TELEMAC system architecture (in progress—leading to deliverable D5.1a, ‘Initial report on security issues’).

· Coordination of preliminary view of user interaction requirements at local plant and TCC.

· Coordination and contributions to deliverable D5.2a, ‘Selection and acquisition of tools for information gathering and cooperative working’.

WP6 - Exploitation and Dissemination

S. Lambert (CCLRC) gave an invited talk on ‘Knowledge-Based Control Systems’ at the SOFSEM conference in Piestany, Slovakia, in November 2001, in which he described the TELEMAC project in the context of other approaches to knowledge-based control.

Resources spent Related to deliverables:


Title






                                            Effort

========================================================================

D4.1 

Supervision System specifications                                                              0.30 MM

D4.2
               Data base measurements recording & plant architecture                             2.35 MM

D5.1a                Initial report on security issues                                                                    0.46 MM

D5.2a  

Tools for information gathering and co-operative working                        0.66 MM

D5.3a 

Initial system architecture and system management strategies 
              2.30 MM

2.8  SPES Activities (contribution to deliverables and milestones)

WP2 • Smart Sensor Development


   
 Effort: 1.52 person-months

· Start up of the design and development of a fuzzy logic based backup software sensor: literature review of fuzzy logic applied to bio-chemical processes monitoring and control.

· technical review of software design and development of fuzzy logic inferences focused on WP2.4 issues. 

· test of Matlab fuzzy logic toolbox training techniques (functionalities, based on iterative procedure, devoted to extract and define the rules of an inference from a great amount of data). 

· in-depth knowledge acquisition with experts of the process (people from INRA, INRIA,USC and ENEA) and data collection.

WP4 • Supervision System 




Effort: 2.10 person-months

· Contribution to Deliverable D4.1 on the definition of requirements and tasks for the supervision system to specify its hardware and software structure: those of its components located on the plant and those located in the remote TELEMAC Control Centre (TCC).

· In-depth knowledge acquisition on the problem of the development of a learning strategy (based on AI techniques such as neural networks or on statistical analysis) to introduce new faults and to facilitate the maintenance effort: literature review about FDI techniques applied to biochemical processes and WWTP.

· Investigation for  a suitable neural network topology.

· Test of the Matlab tools for neural network implementation and clustering.

WP5 • Software Integration 




Effort: 9.26 person-months

· Contribution to Deliverable 5.3a on the definition of the requirements for the design and the development of the hardware and software architecture of the TELEMAC system and of the interconnection architecture. The related achievements are referred to the milestone: ‘Specification of software architecture’.

· Design of the TELEMAC communication framework based on the use of Internet as media for data/info exchange: kind of connection, use of XML text files, software platform and tools to use and to implement were investigated and selected to match the TELEMAC requirements and then proposed, discussed and fixed with the partners.

· Production of a demo version, presented in June 2002, of the TELEMAC software based on the use of a pre-prototypal digital hardware platform and implementing all the basic features required for telemonitoring and control based on Web resources: local software, TCC framework available for remote connection by Web, XML protocol for data exchange.

· Deep investigation for the use of compiled Matlab modules to implement the different blocks of the local software, such as controllers, software sensors and FDI, with the aim to fit the local software architecture for this task.

· Development of the first prototypal TELEMAC digital hardware platform.

· Detailed review of existing tools for data/info exchange and co-operative working using Web resources: suitable tools were selected and enclosed into the TELEMAC software architecture.

· Characteristics and needs for User Interfaces were investigated and formalised in requirements for local software, TCC, and remote connection. This is the starting point for the development of ergonomic user interfaces and it is the contribution to Deliverable 5.2a. The related achievements are referred to the milestone: ‘View of user interfaces and Web based tools’

· Basic features of the security issues related to the remote connection were investigated.

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D2.4

Adaptive sensor based on robust probes with confidence interval
 1.52 MM

D4.1 

Supervision System specifications                                                              1.20 MM

D4.3

A set of algorithms to tackle the FDI objectives                                         0.90  MM

D5.1a

Initial report on security issues                                                                    0.2 MM

D5.2a

Tools for information gathering and co-operative working                        1.55 MM

D5.2b

First functioning user interfaces                                                                  1.85 MM

D5.3a 

Initial system architecture and system management strategies 
              3.15 MM

D5.3b

First functioning middleware and integrated systems on pilot sites            2.51 MM

2.9   USC Activities (contribution to deliverables and milestones)

WP1 • Experimentation and validation 



Effort: 8.3 person-months

The selection of the  type of reactor and wastewater to be used along the project as well as the protocols for normal and abnormal (start up, overload, failures, etc.) were defined together with the other partners of WP1. USC was in charge of deliverable D1.1: “Experimental protocol specifications to reproduce normal and abnormal working conditions”, including inputs from the other partners. The type of on-line and off-line measurements to be done as well as the sampling frequency was defined. This deliverable also includes the format of the data base for supplying information from previous and TELEMAC experiments for control and modelling purposes.

Both the lab-scale (UASB) and pilot scale (UASBF) plants were up-graded with new systems in order to avoid the implementation of the sensors and the different control systems developed in TELEMAC. Besides, a new CSTR has been started up and operated 

The main activity of USC in the period was  to provide data from previous operations and from new experiments (Deliverable  D1.3a  “Experimental data set at laboratory). A compilation of data from previous experiments and projects (mainly AMOCO project) was carried out in an useful format for modelling and control, as it was defined in deliverable D1.1. The TELEMAC experiments include data mainly from start up and normal operation at UASB reactors. Besides, USC developed additional experiments in a CSTR. In this case the start up, normal operation and three different organic overload experiments were carried out.

WP2 • Smart sensor development 



Effort: 0.5 person-months

USC was in charge of reviewing the currently used pretreatment filtration and sampling systems for “on line” wastewater analysing. The document called "Sampling and pre-treatment devices for on-line analysis of wastewater treatment plants” was included in the deliverable D2.1: “Specifications for hard and software sensor”. 

WP3 – Advanced Control 




Effort: 3.00 person-months

In a collaboration with, INRA, the ADM1 (Anaerobic Digestion Model number 1 from  International Water Association ) has been implemented on  Matlab, in order to be used in TELEMAC. Although this activity was nor foreseen in the DoW, it seemed us quite important for the future development of the project. Most of the work has been developed by a member of our group working jointly with personnel from INRA, in Narbonne.. 

WP4 • Supervision system 




Effort: 1.3 person-months

USC has a contribution to deliverable D4.1 called “Supervision system specification”. USC has a wide experience in operating anaerobic reactors and a wide knowledge on developing rule-based and fuzzy logic supervision systems for anaerobic reactors also applied during AMOCO project. In TELEMAC USC collaborates with INRA in defining and revising of the specifications of the system.. A detailed validation of deliverable and some work was also done for deliverable D4.2 “Data base for measurements recording and plant architecture description”.

WP6 • Exploitation and Dissemination 



Effort: 0.1 person-months

An  oral presentation presenting results from the experiments has been already accepted to the VII Latin-American workshop and Symposium on Anaerobic Digestion , in Mexico on October 2002.

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal &abnormal working conditions)              1.00 MM

D1.3a 

Experimental data set at laboratory                                                             7.30 MM

D2.1 

Specification for hard and software sensors                                                0.50 MM

D3.1a 

A set of validated models developed for standard working conditions      3.00 MM

D4.1 

Supervision System specifications                                                              0.50 MM

D4.2
               Data base measurements recording & plant architecture                             0.80 MM

D6.2

Dissemination and use plan 





  0.10 MM

2.10     ENEA Activities (contribution to deliverables and milestones)

WP1 • Experimentation and validation 



Effort : 9.42 person-months

· Contribution to the choice of the reactor to perform the experiments.

· Contribution to the planning of the experimental protocol specification for the normal and abnormal working conditions according with the deliverable D1.1.

· During this period the pilot plant has been upgraded with new instrumentation and automatic control.

· A problem with the management of the wastewater from the distillery has been solved only in July and now the reactor is in the start-up phase.

WP5 • Software Integration 




Effort : 3.70 person-months

Writing a document about the techniques of validation and debugging of the software that will be produced by the participants of the project, the document will be ready by the end of August.

In agreement with the other partners a first pre-prototype version of the software has been developed. It will be used in the project for the remote control and data acquisition of the pilot plant.
Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal &abnormal working conditions)              2.03 MM

D1.3b

Experimental data sets at pilot and  pre-industrial scale
                          3.52 MM

D1.4

Instrumented plants piloted with the TELEMAC software 

3.87 MM

D5.2a 

Tools for information gathering and co-operative working

 1.55 MM

D5.2b 

First functioning user interfaces





 2.15 MM

2.11    AGRALCO Activities (contribution to deliverables and milestones)

Results achieved (contribution to deliverables and milestones)

WP1 – Experimentation and validation 



Effort:  4.20 person-months

· Contribution to the definition of the pilot digestor to implement

· Participation to the pilot study and to the installation

· Identification and validation of the different sensors to use and of their location

· Testing the different parts before assembly and tuning of the sensors signals

· Contribution to the definition of telemonitoring programme of the pilot digestor (draft programme necessary for running the pilot digestor and for the test scheduled in October 2002 with recent vinasses, in the frame of D1.1)

· Selection of the type of vinasses to use in the digestor

· Identification  of the usual breakdown in running an industrial digestor (for scratch test purposes)

· Provided 3 years of data on the industrial digestor (temperatures, Ph, DCO, AGV, MES,…)

WP6 – Exploitation and Dissemination 



Effort:
0.70 person-months

· Contribution to the definition of the questionnaires’ content

· Identification of industrial dissemination targets

· Participation to the preparation of the Dissemination and Use Plan

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal & abnormal working conditions)               0.3 MM

D1.3b 

Experimental data sets at pilot and  pre-industrial scale


  2.3 MM

D1.3c 

Experimental data sets at industrial scale 



  1.2 MM

D2.1 

Specification for hard- and software sensors                                               0.20 MM

D4.2
               Data base measurements recording & plant architecture                             0.20 MM

D6.2 

Dissemination and use plan 





 0.60 MM

2.12   PSPc Activities (contribution to deliverables and milestones)

PSPc has arrived during the project, replacing Mr Lemaire's position within the consortium. With his help and experience, PSPc been fully integrated in the project team and objectives. This late integration to the project was not easy PSPc has performed the work required and contributed to the various workpackages and deliverables. Exchanges with the industrials partners are being fruitful and PSPc will ensure their involvement in the project.
WP1 – Experimentation and validation, with P. Lemaire 

Effort: 2.55 person-months
· Contribution to the supervision of the pre-experimentation in the pilots and industrial plants of Agralco and Sauza, process monitoring and data mining.

· Participation to the definition of experimental protocols and validation of the deliverable D1.1.

· Monitoring the adaptation of the digesters (software implementation) for the TELEMAC project.

· Information circulation between industrials and TELEMAC. 

WP2 – Smart sensor development 




Effort: 0.40 person-months
· Validation of the deliverable D2.1 on " Specifications for hard and software sensors ".

WP3 – Advanced Control 





Effort: 0.78 person-months
· Assistance in the definition of the control objectives and model purposes.

WP4 – Supervision System





 Effort: 1.00 person-months
· Contribution to the elaboration of the deliverable "Data base for measurements recording and plant architecture description" by providing data base for Sauza and Agralco.

· Validation of the deliverable D4.1 on "Supervision System Specifications".

WP5 – Software Integration





 Effort: 2.00 person-months

· Participation to the deliverable D5.1a on "Initial report on security issues", validation of the D5.2a on "Tools for information gathering and co-operative working" and contribution to the D5.3a on "Initial system architecture and system management strategies".
WP6 – Exploitation and Dissemination 




Effort: 1.00 person-months
· Participation to the definition of the questionnaires’ content and objectives

· Identification of Dissemination targets

· Contribution to the deliverable D6.2 on "Dissemination and use plan".

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal & abnormal working conditions)              0.50 MM

D1.3a 

Experimental data sets at laboratory 




  0.10 MM

D1.3b 

Experimental data sets at pilot and  pre-industrial scale


  0.75 MM

D1.3c 

Experimental data sets at industrial scale 



  0.75 MM

D2.1 

Specification for hard- and software sensors                                               0.20 MM

D3.1a 

A set of validated models developed for standard working conditions       0.20 MM

D4.1 

Supervision System specifications                                                              0.20 MM

D4.2
               Data base measurements recording & plant architecture                             0.15 MM

D5.1a 

Initial report on security issues





  0.50 MM

D5.2a  

Tools for information gathering and co-operative working                        0.10 MM

D5.3a 

Initial system architecture and system management strategies 
              0.15 MM

D6.2 

Dissemination and use plan 





 0.15 MM

2.13   SAUZA Activities (contribution to deliverables and milestones)

Even if it is still not financially supported for its participation to the project, SAUZA has contributed to the project on-going activities. 

Results achieved (contribution to deliverables and milestones)

WP1 – Experimentation and validation 



Effort:  1.00 person-months
· The pilot plant, working on agave spend wash since 2000 provided a data base that can be used for modelling. A delay in the industrial WWTP building has postponed the beginning of the experimentation.

WP6 – Exploitation and Dissemination 



Effort:
0.10 person-months
· Evaluation of the questionnaires for the market study, dissemination on the principle of anaerobic treatment of the agave spend wash in Tequila.

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal & abnormal working conditions)              0.10 MM

D1.3b

Experimental data sets at pilot and  pre-industrial scale


 0.85 MM

D6.2

Dissemination and use plan 





  0.05MM

2.14    UDG Activities (contribution to deliverables and milestones)

Even if it is still not financially supported for its participation to the project, UDG has contributed to the project on-going activities.
WP2 • Smart sensors development 




Effort: 3.98 person-months
· Development of a nonlinear observer based on  Luenberger observer theory.

· Design and development of a nonlinear observer based on the sliding mode theory.

· Rigorous numerical simulation of the sliding mode based nonlinear observer by using off-line experimental data.

WP3 • Advanced Control





 Effort: 7.00 person-months
· Review of the existing mathematical models for anaerobic digestion (AM1, ADM1, etc.).

· Development of a mathematical model for a typical anaerobic digestion process.  The AM1 model is modified to accommodate for the mass balances of biomass, propionic acid and hydrogen (i.e. the new model consists of 9 ordinary differential equations).

· Proposal of kinetic expressions to describe the dynamics of biomass, propionic acid and hydrogen.

· Proposal of a mathematical expression to relate hydrogen partial pressure and the aforementioned kinetic expressions.

WP6 • Exploitation and Dissemination 




Effort: 5.00 person-months
· V. González-Alvarez  (UDG) presented the paper: Robust nonlinear observers for a class of time varying nonlinear process: application to a wastewater treatment process.  Authors: J.L. Domínguez, V. González-Alvarez, B. Castillo-Toledo, C. Pelayo-Ortiz and J.P. Steyer. Paper presented at the 10th European Congress on Biotechnology.  Madrid, Spain. July, 2001.

· V. González-Alvarez  (UDG) presented the paper: Geometric control of an anaerobic digestion process (in spanish).  Authors: H.O. Mendez, R. Femat, V. González-Alvarez and J. P. Steyer. Paper presented at the XXIV Congreso Nacional de la AMIDIQ.  Morelia, México. May, 2002.      

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D2.5

Software sensors for state forecasting                                                          3.89 MM

D3.1a 

A set of validated models developed for standard working conditions       3.50 MM

D3.3 

A set of robust controllers to optimise the process working


  3.50 MM

2.15    DOMECQ UK Activities (contribution to deliverables and milestones)

WP1 – Experimentation and validation 


Effort:
1 person-months

· Participation to the definition of experimental protocols and validation of the deliverable D1.1 on "Experimental protocol specifications to reproduce normal and abnormal working conditions".

· Supervision of the pre-experimentation in the 20m3 reactor of Sauza and  process monitoring. 

· Supervision of the digester adaptation for the TELEMAC purposes. 

WP2 – Smart sensor development


 Effort: 0.9 person-months

· Participation to elaboration and validation of the deliverable D2.1 on " Specifications for hard and software sensors ".

WP3 – Advanced Control  



Effort: 0.1 person-months

· Participation to the definition of the control objectives and model purposes.

WP4 – Supervision System 



Effort: 0.8 person-months

· Participation to elaboration and validation of the deliverable D4.1 on "Supervision System Specifications".

WP5 – Software Integration 



Effort: 0.4 person-months

· Contribution to the deliverable D5.3a on "Initial System Architecture and System Management Strategies".

· Contribution to the deliverable D5.1a on "Initial report on security issues".

WP6 – Exploitation and Dissemination 


Effort: 0.8 person-months

· Presentation of TELEMAC within the Allied Domecq consortium and investigation on the used technologies

· Participation to the questionnaires for the market study

Resources spent Related to deliverables:

No

Title






                            Effort

========================================================================

D1.1

Experimental protocol (normal &abnormal working conditions)              0.2 MM

D1.3b

Experimental data sets at pilot and  pre-industrial scale
                          0.2 MM

D1.3c

Experimental data sets at industrial scale


             0.5 MM

D2.1 

Specification for hard and software sensors                                               0.50 MM

D3.1a 

A set of validated models developed for standard working conditions      0.20 MM

D4.1 

Supervision System specifications                                                              0.40 MM

D4.2
               Data base measurements recording & plant architecture                             0.20 MM

D5.1a  

Initial report on security issues 





 0.20 MM

D5.3a 

Initial system architecture and system management strategies 
              0.20 MM

2.16    DOMECQ BR Activities (contribution to deliverables and milestones)
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