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

· Experiments in Agralco, USC and ENEA were carried out. 

· Adaptation of the monitoring software of AGRALCO pilot plant for registering on-line alkalinity, CO2 and VFA for ANASENSE validation.

· Study of the effect of a pretreatment on the AD process on Agralco’s pilot plant.
· Test of the TELEMAC software’s functionalities on ENEA’s plant.
· Final tests of AnaSense at the USC pilot plant, delivery of a draft report.

· Set-up of AnaSense and experimental running for validation in AGRALCO. Problems with sample filtration unit appeared. 
· Test of the non adaptive Telemac Controller at USC pilot scale plant.

WP2
Smart sensor development

· Installation of AnaSense and Biogas analyser at Agralco

· Titration experiments with standards to test Buffer Capacity Software (BCS) on the detection of other buffers (interferences) in combination with bicarbonate and VFA.

· Building a Titrimetric Analyser Simulator TAS for testing the BCS robustness virtually  on high dynamics and rapid transitions among different buffers.

· The experimental validation of ANASENSE at pilot scale (USC) was finished. Data evaluation and a draft report from was elaborated.

· integration of the software sensors within the TELEMAC Odin software 

WP3 
Advanced control

· test of the advanced controllers with the virtual plant

· further developments of the virtual plant interface

· study of the closed loop system with saturated control and COD estimates from software sensors

· integration of advanced controllers within the TELEMAC Odin software 

WP4 
Supervision system

· Feed-back from Agralco about the previous results, led to improve tuning of the state manager 

· Observers have been introduced into the sensor network diagnosis module ; their results are evaluated like other sensors. 

· A procedure for on-line validation of controllers has been developed and will be tested. 

· Development of the selection of sensors and observers based on final belief. 

· First elements of the DSS have been integrated to the Matlab code.

· Starting of the implementation decision rule for the selection of controllers and updating of setpoints

WP5
Software integration

· Further developments and debugging of the local and remote softwares.

· Update of the exchange format between SPES software and Matlab modules.

· Development of a php software to automatically recover data file generated by any application, transform the data into html and send them to the TCC.

· Development, implementation of a version of the TELEMAC local software to be used on plants equipped with pre-existent hardware and software architecture;

· Validation and test on Agralco’s pilot plant.

· Integration of data mining into the TELEMAC framework. 

WP6
Exploitation and dissemination

· Presentation of the TELEMAC results both for the INTECh’ club and for the Barcelona congress on treatment of wine wastewater

· Redaction and submission of 14 papers for the 10th Anaerobic Digestion conference

WP7 
Project Management

1 – Overview

1.1 Objectives (in the reporting period)

	Objectives
	Progress towards achieving objectives

	WP 1- Task 1.2

Objectives: Prepare the experiment running and run the first experiments
	· Effect of the a pretreatment with ozone of wastewater at AGRALCO pilot digester (4 months of operation). On-line and off-line data were stored in the database.

· Software installation for on-line monitoring and remote control of AGRALCO pilot plant with INRIA.

· Preparation of Deliverable D1.3c explicative document 

	WP 1- Task 1.3

Objectives: system evaluation
	· 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.



	WP 2- Task 2.3

Objectives: Development of titrimetric sensor and testing the gas sensor.
	- Development and implementation of Titrimetric Analyser Simulator (TAS) to test the robustness of the Buffer Capacity Software (BCS). 



	WP 2- Task 2.4

Objectives: Design software sensors for the set of developed process models and for the set of possible process configurations.
	· Test of software sensors on various data sets.

· Improvement of the bundle of observers in the case of inhibition

· Writing of deliverable D2.5

	WP 2- Task 2.6

Objectives: Sensor tests and integration
	· Installation of AnaSense and Biogas analyser for  experimental running and validation in AGRALCO. Problems with sample filtration unit appeared 
· Draft report from AnaSense validation experiments at USC plant 

	WP 3- Task 3.1

Objectives: Develop mass balance based models that will represent normal and abnormal process working
	· Final revision of D3.1b on model for abnormal conditions.

	WP 3- Task 3.3

Objectives: To develop a set of controller for the various possible models and control objectives.
	· study of the closed loop system with saturated control and COD estimates from software sensors

· Final revision of D3.3 on advanced controller development. 

· test of the advanced controllers with the virtual plant

· Test and calibration of the controllers in USC and Agralco


	Objectives
	Progress towards achieving objectives

	WP 3- Task 3.4

Objectives: Implementation of the developed algorithms
	· further developments of the virtual plant interface: this graphical user interface allows having a configurable process to  simulate the functioning of a real treatment plant and to validate  Telemac tools before industrial implementations.

· integration of advanced controllers within the TELEMAC Odin software 

	WP 4- Task 4.2

Objectives: development of a modular, adaptive and general FDI system
	· after feed-back from Agralco about the state manager results, tuning of the system has been continued. Statistical analysis and tuning  methodology previously proposed have been validated.



	WP 4- Task 4.3

Objectives: data base and knowledge base management
	· Database feeding and maintenance.

· Implementation "from scratch" of the Telemac Database on the INRA process

	WP4- Task 4.4

Objectives: Quality and coherency check for mathematical calculation
	· Observers have been introduced into the sensor network diagnostic module ; their results are evaluated like other sensors. 

· Controller diagnosis : a procedure for the on-line validation of controllers has been proposed and will be tested. 

	WP 4- Task 4.5

Objectives: development of the decision support system
	· development of the selection of sensors and observers based on final belief. 


	WP 4- Task 4.6

Objectives: Supervision system integration
	· first elements of the DSS have been integrated to the Matlab code.
· Starting of the implementation decision rule for the selection of controllers and the updating of setpoints

	WP 5- Task 5.1

Objectives: Security issues
	· At the integration meeting in Bologna, discussions took place about the security measures that are already in place in the TELEMAC system, as a baseline for the analysis to be done for deliverable D5.1b

	WP 5- Task 5.2

Objectives: review, gather and develop communication tools
	· At the meeting in Bologna, an in-depth tutorial was given by SPES on the functioning of the local and TCC software. The former provides an interface for actions by the operator, and is adaptable to different plants. It is possible to download data in a variety of formats.

· An alternative approach to access to the local and TCC databases, using MySQL query rather than email communication, has been proposed. This has advantages for testing modules remotely


	Objectives
	Progress towards achieving objectives

	WP 5- Task 5.3

Objectives:. Develop the Telemac software
	· Further developments and debugging of the local and remote softwares.

· A meeting devoted to integration was held in Bologna on 6th–7th April. There were demonstrations of the local and TCC systems, MATLAB interfaces, virtual plant, etc., and a detailed timetable for the integration of the various pilot sites.

· After the technical meeting of Bologna, some changes have been done on the Matlab® part of the software and exchange between SPES software and Matlab modules have been updated.

· development of a php program to generate XML files automatically from on-line acquisitions made by any application.

· test of the the php software on AGRALCO’s plant from LEMAIRE’s software; it sends every fifteen minutes the data to a FTP server of INRIA and to the TCC Data base in SPES.

· Development of a Telemac local software version to be used on plants with a pre-existent on-line acquisition software.

· Set up of a PC, used as TELEMAC mirror machine, to apply this version of the telemac software.

· Test of this local software version using data from Agralco plant.
· A timetable was set for the full integration validation and test on Agralco’s pilot plant
· Deliverable D5.3c, ‘Final functioning middleware and integrated systems on pilot sites’, is in preparation and now close to completion. Responsibility for completing and editing this deliverable was transferred from SPES to CCLRC.

	WP 6: Increase the Telemac visibility
	· presentation of the TELEMAC results both for the INTECh’ club and for the Barcelona congress on treatment of wine wastewater

· Writing and submission of 14 papers for the 10 ADM conference

· Organisation of a TELEMAC session and of a round table for the AD10 conference

· Writing 9 papers for various conferences; 7 are already accepted.

· 3 oral papers presented at CAB 9 in Nancy (March).

· 3 oral papers presented at AutMonet in Viena (April).

· A new employee has been hired by the co-ordinator to take care of the exploitation plan replacing Lemaire.


	Objectives
	Progress towards achieving objectives

	WP7 : Keep project on track
	· Agreement on the Telemac extension for 4 months ending 31 December 2004

· Modification of the budget to (i) ensure that all achievements described in the technical annex to be implemented  (ii) prepare a strong implementation plan. 


1.2 Milestones

	Milestone
	Planned date
	Actual date
	Comments

	
	
	
	


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

	D4.3: A set of algorithms
	31.08.2003
	15.02.2004
	Final version integrating reviewers comments

	D3.1b: A set of validated models developed for failures conditions
	31.07.2003
	28.05.2004
	Final version integrating reviewers comments

	D3.3: A set of robust controllers
	31.12.2003
	08.06.2004
	Final version integrating reviewers comments

	D2.5: Software sensor for state forecasting accompanied with fault residues
	30.11.2003
	03.03.04
	First version

	D4.4: First version of the DSS module of the TELEMAC software 
	29.02.2004
	31.05.2004
	First version


1.4 Deviations from Plan

· The implementation of the TELEMAC software was delayed due to illness of Paolo Ratini, who is now recovering. The integration meeting which was delayed was finally organised in Bologna on the 15th and 16th of March.

· The very high level of  suspended solids in AGRALCO’s digester (due to the used technology) lead to rapid clogging of pipes and filters making the use and validation of AnaSense in full industrial conditions very hard. Finally it was decided to test the sensor in the plant of Estrella de Galicia

2 – Contractual Arrangements

· The consortium is requesting an extension of the project until end of December to ensure valid integration and strong dissemination plan.

3 - Project Meetings (held and foreseen)

	Title
	Date and Place
	Main conclusions

	INRIA, INRA, BIOMATH and USC meeting
	March 30, Nancy during the CAB9 conference
	Revision of different tasks to be developed during this period (Data-base, validation of controllers and sensors, etc).

	INRA, BIOMATH and USC meeting
	April 19, Viena  during the MathMod conference
	Discussion about preliminar results of Anasense validation. Consider new experiments at pilot scale with shorter sampling periods and repeat validation off-line (chromatograph). 

	Advanced management module
	March 4-5, Narbonne
	Immediate and fault free connection between all the odin modules.

	Integration meeting
	April the 6th and 7t in Bologna.
	Tutorial on integrated system components and planning for remaining integration work.Validation of the first version of the TELEMAC softwares started.

	Exploitation of the results
	12 July, Sophia Antipolis.
	


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 24-26
	Conference on sustainable wineries, Barcelona, Spain

1 Paper to present TELEMAC.

A booth presenting the Telemac achievement was organised.
	2 persons

	May 24–28 
	ERCIM Environmental Modelling Workshop, Crete, Greece

Challenges for data mining of sensor data in anaerobic wastewater treatment
	Two persons from CCLRC

	July 19-23
	BIOTEC 2004, Oviedo , Spain

1 paper accepted 
	2 persons

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

1 paper presented
	1 person

	October 25-29


	SEIO-2004, Cadiz, Spain

1 Paper accepted
	

	November 22-24


	CIFA conference (Congrès International Francophone d'Automatique), Douz, Tunisia.

2 papers submitted
	

	November 18-19
	LFA conference (Logique Floue et Applications) , Nantes, France

1 paper submitted
	

	December, 2004  
	Watermatex conference, Beijing, China

3 papers accepted
	

	August 29 September 2
	AD101, Montreal, Canada

 14 papers submitted, all where accepted (5 as oral presentation)

1 TELEMAC session and 1 Round table
	8 persons


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

	Date and Type
	Details

	March2004 acceptation of a paper in Journal of process control 
	Dealing with new techniques for software sensor development

	April 2004 acceptation of a paper in Automatica
	Dealing with new controllers for anaerobic digestion


5 - Main results and difficulties

· Most of the developed modules are ready for validation

· AnaSense is available on the market 

· The ADM1 module developed under WEST by Biomath is available on the market

· The problem of high level of suspended solids clogging the pipes and filters delayed the test of AnaSense in Agralco

6 – Project Effort



 

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

[image: image2.emf]Period 01.03.04 to 31.05.04

Effort for the reporting period  (person hours)

Contractor

P A P A P A P A P A P A P A P A

ERCIM

73 135 92 77 165 212,0

INRIA

183 98 273 282 156 10 60 67 90 533 686,0

INRA

267 400 467 67 67 467 801,0

APPLITEK

319 225 37 319 262,0

BIOMATH

230 236 400 405 630 641,0

CESAME

CCLRC

78 236 92 74 170 310,0

SPES

57 105 192 192 182 527 536 719,0

USC

312 312 43 43 17 17 372 372,0

ENEA

383 65 448,0

AGRALCO

520 510 47 45 45 40 612 595,0

Lemaire

SAUZA

UDG

DOMECQ UK

72 29 20 29 20 129,6

DOMECQ BR

Total 1 062 1 780 1 006 773 421 354 670 895 341 889 165 318 159 167 3824 5176

WP 5 WP 6 WP 7 Total WP 1 WP 2 WP 3 WP 4


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:

135

Contractor

ERCIM

INRIA

INRA

APPLITEK

BIOMATH

CESAME

CCLRC

SPES

USC

ENEA

AGRALCO

Lemaire

SAUZA

UDG

DOMECQ UK

DOMECQ BR

Total

6,64 2,33 1,27 38,28 13,06 5,57 2,69 6,72
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 Effort in hours over the reporting period per partner (Planned & Actual)
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Planned Actual

ERCIM

165 212

INRIA

533 686

INRA

467 801

APPLITEK

319 262

BIOMATH

630 641

CESAME

CCLRC

170 310

SPES

536 719

USC

372 372

ENEA

448

AGRALCO

612 595

PsPc

SAUZA

UDG

DOMECQ UK

20 130

DOMECQ BR

Total 3824 5176
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