EOLI

Minutes of the Montevideo meeting, May 9th-11th, 2005

Mid-year meeting of year 3 (30-months meeting)

Attendance

Non-coming people 

Cristina Verde, André Pauss, Paolo Ratini

Attending people

1) Denis Dochain (UCL-LLN)

2) Olivier Schoefs (GRADIENT)

3) Javier Menes (UU)

4) Claudia Etchebehre (UU) 

5) Jaime Moreno (UNAM)

6) Alejandra Bénitez (UU)

7) Rafael Canetti (UU)

8) Juan Segastume (IB Tech)

9) Ivan Moreno (UNAM)

10) German Buitron (UNAM) 

11) Michel Torrijos (LBE-INRA)

12) Djalel Mazouni (LBE-INRA)

13) Adrian Ferrari (UU)

14) Jérôme Harmand (LBE-INRA)

15) Roberto Canziani (POLIMI)

16) Massimiliano Pirani (SPES)

17) Manuel Betancour (UNAM)

18) Soledad Gutierrez (UU)

19) Angela Cabezas (UU)

Introduction

Isabelle Hisette is making all possible efforts to get the money from the EC (but EC are slow). Hope is to get the payment over the next weeks and it will be distributed it as soon as it is received.

Please be ready well in advance to complete scientific and financial reports and cost statements in order to get the final payment as soon as possible. 

Drafts of the scientific (WP and individual) reports and cost statements must be sent by September 30 to Denis and Isabelle.

Denis presents the interaction schemes included in the Milan minutes (Fig. 1 especially) as a guideline for the work remaining to be performed over the last 6 months of the project.

WP1. Experiments

German summarizes the job that has been done and gives hints on the future work.

Djalel (LBE) presentation (Sludge settling); filaments seem not to affect sludge settleability even at a class of abundance of 5 (definition due to from Eikelboom, reported in Jenkins Manual on sludge settling). It looks like high Calcium concentration favours good settling.

Roberto (POLIMI) presentation (nitrite build-up, biosorption with Polimi-SBR sludge; ENEA-SBR experiments). Nitrite build-up seems to happen only to the SBR fed on synthetic sewage; lack of micronutrients and/or lack of constant inoculum as in SBR fed on real sewage seem to be the main factors causing poor NOB performance and consequent nitrite build-up. More tests are in progress to check the correctness of this statement.

Ivan (UNAM): experiments in UNAM SBR: mixing wastewater with some toxic effluents such as phenol. Experiments confirmed that the optimal control strategy was effective and gave very good results. Long term stability experiments: acclimation in one week; monitoring of population dynamics by PCR (polymerase chain reaction), DGGE (degenerating gradient gel electrophoresis), cloning and sequencing techniques. Start-up of the SBR field scale pilot plant is in progress.

Juan (IBTech) : field scale pilot plant description; the plant has been built and tested hydraulically and electrically. Need to check if the mixing during reaction.

Soledad and Claudia (UU)
Reactor operation (Soledad): as for Polimi lab-scale SBR, purely synthetic sewage seem to affect bacterial population (lack of micronutrients, lack of bacterial inoculum from real sewage?). Comment by Michel Torrijos (LBE-INRA): by feeding our sludge in Narbonne with whey only and the bacterial population changed enormously, until almost one bacterial strain was present. 

Adsorption: usually it was around 16 to 22%; however, after a malfunction (sewage overload), sludge changed and a subsequent experiment showed 55% (but only one): the hypothesis is getting EPS production which absorbed the COD. Respirometry: “Manolo” sludge was taken and closed respirometry by aeration was performed. Yh = 0.9+/- 0.1; (max = 1,91 d-1., by using diluted milk as organic substrate (spikes of 170 mg/L, biomass growing from 0.6 to 0.7 gTSS/L). 

Microbiological evaluation (Claudia): microbial composition of the sludge and to study the stability of the sludge (sludge from FLORA reactor). Terminal Restriction Fragment Length Polymorphism technique (recognition of labelled fragments after PCR, different from DGGE, but same aim: recognize the proportion among the different strains). Four strains have been identified as possible indicators of AOB (important monitoring the gene responsible of enzyme AmoA, which is the enzyme required to oxidize ammonia to NH2OH – intermediate before nitrite production). No information about NOB. Denitrifying: again, some strains were identified to monitor the presence of bacteria able to reduce nitrates (NirS enzyme). Total bacteria (by tracking T-RFLP rRNA 16S gene): the heterotrophic community changes a lot, much more than nitrifying or purely denitrifying bacteria. No definite link was found between reactor operation and population changes. Maybe bacteria which are not phylogenetically linked can do the same job (physiological similarity). 

FISH has been used to detect specific organisms: trial to use FISH to get a proportion of [gVSS/specific strain gVSS]. Strain F11 (heterotrophic, ram +, large rod) and strain T (denitrifier, Gram -, short rod). It was not possible to do the same with nitrifiers.

Strain F11 1.36E-8 mgVSS/cell; Strain T weight 2.76E-9 mgVSS/cell; it was assumed that AOB are 10 times smaller. %AOB decreased from 4% to 0.2% from January to June (in Uruguay, summer is in January, but the reactor was indoor). Activity of AOB also decreased in the same period. 

Denitrifiers were also detected by monitoring nitrate consuming rate and N2O production rate (obtained by interrupting the denitrification rate by adding acetylene).

WP1 continued: German asks who is going to participate in each of one of the remaining deliverables. He pointed out that some deliverables are similar for the different work packages. 

German presents next work of UNAM, IBTech. LBE future activities in WP1 are not clear. The same applies for UU.

After the discussion, the task were distributed as follows for the Deliverables:

D1.1 This deliverable is ready with the results of LBE and UNAM. LBE will complete the deliverable with some extra results. Jerôme will be in charge of this update.

D1.2 (T0+34) The evaluation of the process improvement with the application of the optimal control law: shock loads and the long-term stability of system. The evaluation of the control law will be based on the Narbonne and,on the Mexico results who will be the responsible for this deliverable. Jaime will coordinate this deliverable. Rafael: UU is testing the same optimal control law used at LBE on reactor MANOLO.

D1.3 (T0+34) will be issued on the basis of the model selection, parameter identification and validation. Participants for the writing of the deliverable: UNAM, LBE, POLIMI, UU. Each partner must send the experimental results report to Germán to produce the deliverable.

D1.4 Report on the evaluation of the FDI system

Data on ORP, pH and DO profiles in difficult situations (POLIMI SBR and ENEA SBR) can be put in a report. Roberto and Cristina Verde will prepare the Deliverable D1.4 and sent to German. (we are late, deadline is T0+27: three months ago!) 

D1.5 Report on the evaluation of the supervision system

Polimi will send material to Dieter Wimberger about NOB/AOB activity.

Jérôme says that the supervision system has been already agreed between SPES and LBE and it works, but he does not know whether it is not compatible with the UNAM system.

LBE is in charge of providing the relevant material to write D1.5.

D1.6 will deal about the evaluation of the implementation on the field-scale plant. Responsibles:to provide this deliverable Cristina Verde and Jerôme. LBE is going to participate in task 1.4 by using the TITAAN applied to the LBE SBR (Jérôme and Djalel). Deadline: expected by end of June to produce a written report for to complete the deliverable D1.6.

Milestones and expected results.

Operating data sets have been produced. The feedback of these in form of Tables documenting model validation, evaluation optimal control law, shock loads and long term stability is not complete. 

Each partner will administrate the Tables with their experimental results. Tables of results shall be available when a partner demand them.

WP2. Model development

Raphael (UU) will send the results of his work in progress to Denis. 

Jérôme (LBE) says that LBE is producing some simplified models for control purposes. These basically consider linear kinetics with respect to the limiting substrate with constant biomass and no limitation of oxygen. Even the simplest model should be used for control purposes and LBE will evaluate which is the best for the application. To be ready by end of June – beginning of July.

WP3. Hardware sensors

Roberto was asked by André to report on his behalf as WP3 task leader at Montevideo meeting. Roberto introduces the general overview of tasks, deliverables and milestones of WP3.

Emerging issues:

1) Deliverable on “Sensor networks” should be delayed after the implementation of the two hardware sensors have been completed in Narbonne (deadline has to be discussed).

3) Further activity about UV sensors applied to UNAM and UU systems should be planned clearly, but the work done so far looks good.

Denis agrees that the Deliverable on “Sensor networks” will be ready as soon as data are collected in Narbonne.

Olivier (Gradient) : deconvolutions on nitrites and nitrates data are now much clearer than in the past. Three methods are presented (nonlinear spectra integration, spectra second derivative deconvolution, cross validation with partial least square method as proposed by LBE).

Development and implementation of the on-line spectrophotometer STAC of Secoman, and integration of STAC in Narbonne. Meriem ends at 31st May; Gradient and LBE will discuss on how to go on the integration of the UV sensor in Narbonne after Meriem leaves.

Common publication with UNAM on kinetics of 4-Cholorophenol biodegradation in an aerobic SBR using nonlinear spectral deconvolution.

Common publication with UU: use the UV sensor for fault detection in the UU system.

Ivan and Manuel (UNAM) : use of the UV sensor in the implementation of he optimal control law; in particular to use the spectral deconvolution (SD) technique to characterize and measure concentrations in complex wastewaters.

Future works is the use of SD to detect a metabolite formed during alternate degradation route or to estimate compounds in complex wastewater; possibility to ensure full automation of sampling, readout and processing. 

Roberto (POLIMI) : DO-stat and closed respirometry comparison; NOx evaluation in the effluent and denitrification activity assessment; activity to support the implementation of TITAAN at ENEA-SBR pilot plant at Trebbo di Reno fed on real sewage.

Future work: further experiments on denitrification activity and implementation of the TITAAN at the LBE_SBR pilot plant in Narbonne.

Massimiliano (SPES) : details on field tests of TITAAN at ENEA-SBR pilot plant.

Raphael (UU) : presents a method to measure the level of settling sludge in an SBR (or also in a settling tank) based on ultrasounds. By measuring the time that the response signal takes to come back to the receiver it is possible to measure the level of sludge. The measured values were in the range of about +/- 10%. Also, ultrasounds can be used to measure the concentration of the settling sludge. In this case the second echo has to be considered and a measure of the concentration can be obtained.

WP4. Software sensors

Denis (UCL) presents the work that has been done on software sensors (SS) by UNAM and LBE.

Cesame explored some ways to estimate parameters by using SS. Growth and respiration kinetics (( and b), biomass concentration and COD effluent concentration can be estimated by software sensors. An asymptotic observer and an adaptive observer are used. SS has been applied to the UNAM reactor. A problem arose for the estimation of effluent COD, but time for convergence was too long. Then, extended Luenberger observer has been tried to get better results. Calibration issue: the design par are computed so to optimize some criterion; the criterion was to penalize remaining errors (at high t):  min integral t * [e(t)2]. Other options have been considered: observers that converge in finite time (but for non linear systems only preliminary results are available), internal observers, etc. Influence of the initial conditions on the zero dynamics. 

Jérôme (LBE) presents a simple asymptotic observers for an aerobic SBR.

WP5. Control design and application

Manuel (UNAM) : the objective was to design and test the optimal control strategy. The main optimization objective is the minimization of reaction time (D5.1). Recalls the Event Driven Time Optimal Control (EDTOC) developed at UNAM, which is particularly useful if the reaction follows a Haldane kinetics.

Oxygen concentration is the only measure required; a software sensor (a detector in this case) calculates the OUR and then the concentration of the substrate as stoichiometry of the reaction is known.

D5.2: evaluation of the EDTOC strategy on the lab-scale reactor (the field scale reactor is not operational yet). Graphs show that the objective has been achieved. As compared to Fixed Time Control (FTC), EDTOC does not require dilution, short reaction time is necessary to remove the 4CP and the volume is minimized. Instead of 2.52 kgCOD/m3/h a loading as high as 4.80 kgCOD/m3/h was achieved. Air consumption and stirring energy are less as they are related to a shorter reaction time. Under EDTOC operation mode, large load variations do not affect biomass very much.

Interactions with other WP

UNAM WP3: not yet possible to use the hardware sensor. 

Jaime (UNAM): summarizes the WP activities for the two case studies (EM1 (fedbatch reactor) ; EM2 (bath reactor)) : optimal control strategies have been developed and are under experimental validation. All deliverables are almost ready (D5.1 (T0+27) is almost ready; D5.2 (T0+30) is NOT ready, since the field scale reactor and the LBE-INRA reactor are not yet ready for this purpose, but they will be ready soon).

Future work: related to activities that have to be reported in D5.2.

WP6.  Fault Detection and Isolation (FDI)

Since Cristina Verde is not attending, Jérôme (LBE) is presenting WP6 activity report (UNAM: C. Verde, J. Mina & J Cuellar). Activities reported are: Valve operational problems, DO-sensor membranes (response time), abnormal conditions at Polimi (COD/N vs. activity and nitrite accumulation), redundancy relations for the respiration rate to monitor the process; Sensitivity analysis of the software sensors.

Denis: FDI algorithm should be implemented in the EOLI system in Mexico; please make sure that integration involves Polimi, INRA and UNAM about FDI of nitrite build-up.

WP7. Supervision system (decision support system, DSS) development

Jérôme (LBE) reports about WP7 activities already done, as well as those that are in progress and those that are planned. 3 deliverables ready (with extensions for D7.3). No input from Cristina Verde about FDI integration in DSS.

WP8. Integration

Massimiliano (SPES) reports on activities, tasks and deliverables.

He reports also about SPES activity. Integration will be performed via an internet connection, which allows transferring data to a remote server. Solutions detailed for the implementation at ENEA and LBE. Remote connections for UNAM and UU are possible.
Denis raises a key issue: how to perform the integration activity with respect to IBTech plant? (in other words: more details are required about the “internet” connection that makes it possible to have a “long distance” integration)? The Eoli platform has to be operating at the end. He reads a mail from Paolo Ratini about this topic.

Djalel (LBE) reports about integration at LBE INRA. Communication protocol R/W has been implemented in order to easily communicate with data bases and, through data bases, to SPES platform. 

Massimiliano (SPES) reports on the ways to get interconnections  to a remote control centre and shows examples of “xml” text files that can be used for data transfers between the local database  and the remote control centre.

Manuel (UNAM) reports about integration activity at UNAM. Data transfer can be done off-line since on-line integration (i.e. real time controlling from the remote data base) is not strictly required (it is enough to say that it is possible). Jaime agrees.

Raphael asks if this has to be done for the UU system. Denis and Massimiliano answer: Also UU can transfer data by sending them in the proper format (e.g.: “xml” files).

Denis: Is it possible or do you want to put data on the central data​-base?

Jérôme: we do not have problems in sending data to the central data-base

Denis: all data do not have to be sent to the SPES data base; for the Mexico meeting it would be nice that at least some data from all SBRs are available for a demonstration on the SPES platform.

Visit to UU laboratory 

Future activities and Concluding Remarks

Denis will produce the minutes of the meeting (Roberto’s notes can be used also).

Next meeting:

Date: formally planned in Mexico 3rd week  (Monday 17th  - Wednesday 19th), all final reports have to be prepared and sent to the general coordinator before the meeting.

Format: a Conference on automatic control is scheduled in Cuernavaca from the 19th: a presentation about the results of the project and a demonstration could be organized by “Eolians” and open to the public attending the Conference.

Final reports deadline: end of September will be the dead line to send them to the general coordinator.

Isabelle Hisette could come to Mexico in order to make sure that everybody has all the information for the cost statement. All are pleased to check the documents that are required IN TIME.

Post-project seminar: After the end of the project a seminar could be organized in Narbonne. How many persons could be present? Up to 50 people would be OK: it could be open to invited people as potential users of the system that has been developed by EOLI (top technical managers of Water Services), people from industry in general, experts on SBR from Europe and USA (as long as money could be given by EC or governmental institution).

Date: beginning of next year (on Wednesday 8th to 10th February a Conference on mathematical modelling – Mathmod – will be held in Vienna, so that the seminar could be held on Monday 13th in Narbonne).

Two issues: 1) possibly get some EC money, 2) prepare a preliminary program with an invitation.

Several Conferences are coming up where EOLI results can be presented; among others: Computer Application in Biotech (CAB) in Cancun (Mexico) in June 2007.

Joint publications should be produced. Consider the different stages performed by several people to “build” joint publication.

