
Answer to the Deliverables assessment

TELEMAC IST-20090-28156

This document prepared by the Telemac consortium is the answer to a letter sent by the European Commission representative, Mr Mario Verdese, on 10 January 2003. In this letter, the European Commission indicated that the two independent experts mandated to assess the quality of the deliverables produced by the Telemac project, had found "important discrepancies in particular between the reported and the assessed effort". 

During the Telemac plenary meeting held in January in Narbonne (FR), part of the agenda was dedicated to discuss this issue. All the meeting participants were extremely surprised not only by this evaluation, felt like a second non-official review, but also by the results of the assessment of one of the experts, differing drastically from the official review’s evaluation. 

Indeed, unlike the official project review which took place on September 2002 in Brussels (with detailed talks and presentations to the 3 reviewers and the European Commission representatives) which granted Telemac with a very positive "continue", one of the independent expert assessment contains very negative statements, not only on the quality of the work performed,  but also on the productivity of the research teams (time spent). Rather than spending time explaining this important discrepancy, this document will try to provide answers to the independent’s experts remarks. The present  document contains two parts:

· A general part on science and employment

· A general answer to discuss the rules used within the project to estimate the effort associated to a deliverable 

· A comment on the independence of the experts

· A detailed answer deliverable per deliverable 

I. European Project  : Scientific and employment rules

TELEMAC is a project partly funded by the 5th Fifth RTD Framework Programme. Under this programme, the Community contributes financially to the research and development activities carried out by selected consortia. The definition of research and technological development projects given by the European Commission is the following:

A Research and technological development projects is a project obtaining new knowledge intended to develop or improve products, processes or services and/or to meet the needs of Community policies. 

A Research and Development project is therefore not an engineering project. To the contrary of engineering, it does not consist in assembling various available pieces together using validated tools in order to get a final product. In Research and Development, the first step is Research. Only when research is complete can the development phase begin. Research can be seen as the steps leading to improving knowledge. 

The important point for research is that the tools must be created and the pieces to be assembled must most of the time be invented. The mechanisms to generate these new ideas making the scientific progress are very complicated and can follow paths which are far from being direct and linear. Several approaches are often necessary, most of them being unsuccessful. A lot of approaches are iterative, trying progressively to correct the concepts after matching  them to the real word. As an example we can cite the modelling process, which consists in developing a model, studying its mathematical properties and then comparing its behaviour with experimental data. If the behaviour is not satisfactory then the model is revisited, studied again, and so on till the agreement with the data is satisfactory. As a consequence and on the contrary to an engineering task, the final result (provided that they contain any innovation!) may not reflect all the paths which were necessary to arrive to that point. 

Before starting making science, one must have to take into account all necessary parameters and scientific methods allowing him/her to start building on a reliable basis. When scientists with proven expertise agree to join forces to avoid duplication of efforts, they first have to share their knowledge in particular fields in order to define the best starting point and the best scientific methods to be used. For example, in trying to define a protocol for obtaining data for process modelling – in normal and abnormal working conditions – it is first necessary that model developers’ explain what is a model and how it works, what are the theoretical meanings of some model variables and how they could be measured….  The experimentalists have then to describe the last discoveries in the complex field of the bacterial ecosystem which is the basis of the anaerobic fermentation process, discuss whether the measured information are relevant, etc. Sharing the knowledge between different scientific communities is a step that also requires time (people have to visit the other partners, to understand work from other fields…) but which is mandatory for a high level multidisciplinary research.

It is also important to understand that when a group wants to perform high level research, one needs not only good scientists, but also time. More specifically when one wants to perform research on a model, the modelling process being highly iterative, this activity leads to recursive improvements or modifications of the initial model. The modelling process, especially for complex and non-linear systems is known to be really time and manpower consuming. But a consortium composed of institutes and companies gathered to work on an European research project not only needs time, it also requires different categories of researchers. Researchers are not only qualified researchers (as stated in the letter dated 10 January) but also PhD students and post doctorates, working together to guarantee the success of the project and the fulfillment of its objectives. It is crucial to ensure that the European research community will in the future continue to rely on a sufficient number of excellent scientists. The training dimension in TELEMAC is essential, as it is  for any European project and is clearly supported by the IST Programme with strong emphasis on involving young researchers in the projects. In this context, the consortium fully disagrees with point three of the letter dated 10 January which request Mr Garetti and Prof Keller to "assess for each deliverable the effort, in days of work, which should have been spent by a qualified researcher in the relevant field". This request does not take into consideration the freedom given to a consortium to hire different categories of persons and denies the right for young researchers to find an employment. If we agree on this basis, then it is clear that the formation of the associated PhD student or of the postdoc, and the fact that they will initially be less efficient than a qualified researcher, must also be taken into account in the assessment of the time spent.

II. Rules defined in TELEMAC to estimate the time spent to a deliverable

From the technical annex perspective, it is worth noting that the sum of forecasted time for each deliverable equals the overall time spent in each workpackage. This means that any action related to a workpackage will be assigned to the most closely related deliverable. Some of non-directly-productive actions previously mentioned are necessary to produce innovation and to train new scientist . The corresponding time spent on these actions had originally been assigned to a certain workpackage and all this time will therefore also appear in the deliverables. Of course, the weight of this non-directly-productive time should be higher for the first part of the project (as there are more training activities at the beginning than at the end of a project) and for the corresponding deliverables, especially those dealing with specifications.

A second  important point is that some of the work performed, although related and contributing to the work packages and their deliverables, does not appear under the  deliverable standard. Indeed, in addition to deliverables, the project has been producing scientific publications in international conferences and peer-reviewed journals, internal reports, software prototypes,  minutes, recommendations,etc.  The number of publications already written (more than 15, see the TELEMAC web page) by itself hints at the amount of work which does not necessarily appear in the deliverables. Another example are the internal reports, for example a long report resulting in the comparison of two possible titrimetric sensors has been produced ("Milestone: study and comparison of 2 lab titrimetric sensors"). This work is directly related to D2.1 (sensor specifications) although it does not appear in the deliverable. The experts should have access to all these publications, deliverables, software, recommendations, etc…

Less important in assessing a quantitative effort, is the approach used to calculate a number of man-months from person-days figures. However, it is our belief that one should not divide a number of days by 20 to reach a number of months, considering the average of working days per month is 18 days.

Finally, the table produced during the official evaluation in Brussels has been checked by all partners to ensure a global coherency. The European Commission has two indicators to check the amount of work produced by the partners and the costs associated to these efforts. 

· The first document is called the quarterly management report produced and sent each semester to the European Commission. In Appendix 1, one could find a table that aggregates all efforts for the first year of the project. 

· The second table, "table spent per deliverable" corresponds to the time to be charged to the European Commission (see Appendix 2). It is equal to the amount to appear on every partners costs statements minus some difference due to the administrative work and publication time.

III. On the independence of the experts

The consortium believes that Mr Garetti appears to be independent with respect to the project, and nothing in his report let appear partial comments.

However, we demonstrate in our detailed answer that this is not the case for Mr Keller, who is strongly involved in model ADM1, and in sensors likely to compete with the sensor to be developed in Telemac. 

We explained in detail why we believe that the type of modeling developed by Mr Keller is not well suited to TELEMAC's purposes. But we can also raise the issue that the conclusions of an independent expert should not be meant to encourage the use of a competing  model developed by this very same expert (the model of which is so far not fully validated and hardly confronted with data). In the same perspective, the sensors for which Mr Keller has expressed interests are less meaningful to  the TELEMAC objectives since they are rather expensive for the small units that we are targeting. As such, the conclusions should not state that we missed important references in the literature.

We suggest, if the European Commission wants to organise any other deliverables reviews, that the same deliverable be assessed by at least 2 distinct experts, in order to see the discrepancies in their evaluations, as it is currently done for any publications that should appear in a scientific journal.

IV. Detailed answer per deliverable

Deliverable D1.1

Experimental protocol specifications to reproduce normal and abnormal working conditions

The aim of WP1 is to obtain precise, coherent and relevant experimental data at lab, pilot and industrial scales for modelling purposes and use these data for validating the products of the project. So the WP1 is the source for the work of the other WPs and the target for the products of the other WPs. It means that WP1 is a tool for the TELEMAC project. It should be pointed out that WP1 will not develop relevant research by itself for publishing, but it is the means for getting information for doing very relevant research and development through the other WPs. Thus, defining the work of this WP1 was a very critical, relevant and time-consuming part of this WP during the first year, in which most of TELEMAC partners were involved. Overall effort on developing this deliverable is the sum of small efforts spread among all the partners. In fact, discussion panels between partners and a number of preliminary work documents were necessary before obtaining a final very useful and detailed deliverable. This deliverable is a precise guide for developing the experimental work at the lab, pilot and industrial scale plants. It should be pointed out that an important number of people involved in this work were students and post docs, so the time needed for this work is higher than that needed for confirmed researchers.

Several kinds of wastewater had to be properly sampled, analysed and evaluated in order to decide which was the appropriate to be used at lab scale (USC) and pilot scale (ENEA) in comparison to those waste waters from industrial partners. Industrial partners had to dedicate extra time for analysing their wastewater because more characteristics of the wastewater than they usually measure in their plants are needed for the project. So the work developed in this task was not limited to tutorial aspects as the referee established.

In the pilot plant, before to start up the reactor, it was decided to check, with a series of biomethanisation tests (BMT), the quality of the sludge to use as inoculum in the reactor with raw and filtered wastewaters. 

Another extra time was requested in the pilot to connect and develop a local software control, not connected with the Telemac Project but necessary to give the internet availability of the plant to software that will be developed in the project.

A deep discussion was necessary for determining the type of digester to be used at lab and pilot scale, in order to better define the posterior experimental protocol. The objective of WP1 is to supply good quality data for modelling purposes. In order to satisfy modelling needs and operational and material constraints, many hydraulic, dynamical and biological aspects of the available reactors were considered before the final decision.

When defining a protocol for obtaining data for process modelling – in normal and abnormal working conditions – it is necessary to make all needs of the model developers compatible in terms of steady state definition enough dynamical experiments and for failure experiments. In this case, it was particularly difficult to establish a timetable for the experiments, due to the fact that a steady state is needed to be reached before running the next experiment, in order to guarantee the same starting steady state. Additional difficulties appear if we consider the fact that the recovering time of the reactor is for some assays (toxic shockloads and pH and temperature) unknown or almost not described in the literature and moreover it is not easy to estimate it accurately. Finally, in this task, an original plan or design of a feasible experimental protocol for model development under not fully known conditions, was provided.

An evaluation of the availability and costs, on one side, and adequate information for modelling purposes, on the other side, were balanced to provide a feasible and good sampling and measuring program. The frequency of sampling was also determined together with the model developers in order to define the precision and frequency thresholds necessary for suitable modelling information especially during the transient states and dynamics in general. It should be considered that during overloads and transient states, extra human effort had to be put in order to supervise the time course of the processes and to take samples frequently enough. Last but not least, extra human effort was needed to avoid operational disturbances during those critical dynamic periods which would have affected the quality of the data..

The development of the preliminary version of database used to temporally store the experimental data required to make a compatible format for automatic data use for modelling and simplicity for the experimental operator in terms of units and database structure, file formats and names and numerical precision. The type of information already stored was analysed and a new format was proposed. This format was then improved in other deliverables and revealed to be precious in the design of the new XML language "PlantML" and in the definition and structure of the TELEMAC data base. The difficulty was not in proposing the format for the quantitative data, but for the qualitative data (failures, maintenance, dialogues). To do this, we had to study the typical information that is usually stored and the information that was necessary for the other WP. This induced a lot of interactions between people producing the data and people using them (i.e., people involved in models and controllers in WP3, those in charge of the building of the database architecture in WP4, …).

Deliverable D1.3a

Experimental data sets at laboratory

Deliverable D1.3a is of prime importance for the whole TELEMAC project. Indeed, most of the mathematical models (and thus the control and diagnosis algorithms) will be based on these data sets and it is crucial to provide excellent data sets. Excellent meaning here that the main aim of this deliverable is to produce data sets gathering all the dynamical information about the kinetics of the processes (which is different from what is usually done when monitoring anaerobic digestion processes and it requires lots of attention and efforts). Without these efforts, the obtained models would be valid only for limited time and for limited operating conditions, which is opposite to the TELEMAC objectives. Also, compared to what can be found in the literature, one of our objective is to gather experimental data from identical processes, allowing us to handle respective influence of one accident to another. As a consequence, these experiments followed the protocols defined in deliverable D1.1 for CSTR and UASB.

In addition, these data sets will be used in the TELEMAC database  and it was required to provided them in a adequate format. On-line and off-line experimental data are transformed to the proper format defined again in the D1.1 to be useful for the process modelling. Another document (text document) explaining the development of these experiments was also produced. 

Jorge Rodríguez a Chemical Engineering post graduate student and Amaya Franco a Chemical Eng. PhD student were in charge of the work carried out at the laboratory with two different types of anaerobic wastewater treatment bioreactors (UASB and CSTR). Both students develop their work under the supervision of Dr. Enrique Roca and Dr. Juan Lema, Chemical Engineering Associated Professor and Professor, respectively.

The data contained in D1.3a (first version) correspond to those obtained from the operation of a CSTR and a UASB during 148 and 48 days, respectively. The operation of these reactors usually presents some operational problems, especially CSTR, which should be solved in order to keep a good performance. 

In our opinion, the time dedicated for operation of the reactors and obtaining the data for modelling is justified by far. Any researcher familiarised with operation of these systems will approve. In some cases a re-start up of the system was necessary since problems occurred during the operation in this phase and this is not included in the reported period. Besides problems appeared with the on-line analytical systems had to be solved and this fact also consumed extra time.

Time consumed is dedicated for feed preparation for both reactors and taking samples for off-line measurements (COD, VFA, Alkalinity, TOC, Total and Kjeldahl nitrogen, 4 activity test), off-line measurements, changes of operational conditions and reporting (including data format). 

Activity tests of the sludge (during 15 days) were carried out at the beginning, middle and at the end of operation. These type of tests have to be prepared in advance.

Samples were taken from both reactors every days. Besides it was necessary to run a pre start of 25 days due to a failure (samples were taken and analysed during 11 days). The feed for both reactors have to be prepared every five days.

As a summary, the following table explains and justifies the time consumed (time to prepare the bioreactor and set-up of the system is not counted here):


Overall time of operation
Taking sample and of-line analysis
Problem solved in on-line analysers
Feeding preparation
Activity tests
Report preparation and data format
TOTAL

UASB
48 days
24 days
5 days 
7,4 days
5 days
2 days
43,4 days

CSTR
173

(including a pre start-up)
94,5 days
2 days 
2,4 days
12 days
2 days
112,9 days

Deliverable 2.1 

Specifications for hard and software sensors

The deliverable 2.1 is a review of some technologies that are used in anaerobic digestion. Most of those technologies described in the report like titrimeters are indeed based on scientific working principles that are very old and therefore most of the articles that are cited in the first part of the bibliography and references are older than 1996.

However, the challenges of the Telemac project must also be considered. The first challenge of the Telemac project is the remote control of wastewater plants. Therefore Telemac needs on-line sensors that are easy to handle and can operate automatically. The aim of this deliverable was therefore not immediately to search for brand-new technologies, that have not yet proven their value in the harsh environment of (anaerobic) wastewater treatment, although some are described (like Fourier Transform-InfraRed spectrometry (FT-IR) and Mass Spectrometry (MS)), but to find techniques that are robust and compatible with the remote management constraints. Most of the techniques in the deliverable (like titration) have already proven to be very trustworthy. Although the technique is used a lot for off-line measurements, only a few on-line prototype titrimeters are in use in research environment at this moment (Feitkenhauer et al., 2001; Steyer J.P et al., 2001a). A lot of attention in the deliverable is spent on technologies to make the sensors (based on traditional analysis principles) on-line and, therefore a separate bibliography on Sampling and pre-treatment is added in which most of these articles are more recent than 1995. A large part of the deliverable 2.1 is also spent on market review and due to confidential issues it is not always possible to give references.

Another challenge of the Telemac project is to offer this technology to every company with an anaerobic treatment process, whether they are small SMEs or multinational companies. Therefore the cost of the sensor is very important. Some more recent techniques like MS can be used for on-line gas detection (Gapes and Keller, 2001), but these techniques were found to be very expensive at this moment. The idea of Telemac was not to make a highly advanced sensor that nobody can afford but to make a cheap, robust sensor.

The information concerning sensors used by the partners in the project has been centralised and also a market review on different channels has been done. The techniques described in the deliverable are based on information provided by the Telemac partners who have experienced in the field of anaerobic digestion. These techniques are still used today and will probably be the leading techniques used in the next coming years.

Finally we want to state that such a report can probably be written in about 3 weeks assuming that the person in charge has extensive prior knowledge of the articles (not all consulted articles are mentioned in the reference). However, without this prior knowledge and experience in anaerobic digestion the time needed for work package 2.1 largely exceeds 3 weeks. Producing the deliverable 2.1 included a search for techniques and articles, collection of the internal information of the various partners, study of the gathered information, selection of the information for the goals of the telemac project, communication with the partners all over Europe and writing, reading and correction by those  partners. This has led to the reported manpower.

Note also that an internal report testing the usability of 2 titrimetric sensors (available on the TELEMAC deposit web page) was apparently not considered in the assessment of the work performed in this deliverable.

References:

· Feitkenhauer H. von Sachs J. Meyer U. On-line titration of volatile fatty acids for the process control of anaerobic digestion plants. (2002) Water Research 36  212-218

· Steyer J.P., Bouvier J.C., Conte T. Gras P. and Sousbie P. (2001a) Evaluation of a four-year experience with a fully instrumented anaerobic digestion process. 1st IWA Conference on Instrumentation, Control and Automation, ICA2001, Malmö, Sweden.

· Gapes D.; Keller J. (2001)  Analysis of Biological Wastewater Treatment Processes Using Multicomponent Gas Phase Mass Balancing. Biotechnology and Bioengineering, VOL. 76, NO.4

Deliverable D3.1a:
Design of models for normal working conditions

We fully disagree with M Keller both on the location of the innovative work and on the time requested to produce this deliverable. Our response is detailed hereafter but  we would like to emphasize some facts that must be kept in mind.

We believe that writing down a model is not a difficult task, whatever the complexity of the model. What is far from being trivial is to develop a model that is validated with independent experimental data. This is a real challenge, as it can be easily seen from the very few models (to our knowledge we are the only one to propose a strongly validated model though  there is a large number of models that have been proposed in the literature for anaerobic digestion) which can be compared to experimental data sets which have not been used to calibrate the model. The modeling process is then from our point of view an iterative process which leads to recursive improvement or modification of an initial model. At each step the parameters are roughly identified and the model is compared to the data. All these steps are only very partially supported by automatic algorithms. If we keep this is mind, it becomes clear that the way to arrive to a model is far from being direct and linear. The modeling process in the industry, especially for complex and non-linear systems is known to be really expensive in time, manpower, etc. People from automatic control and applied mathematics specialized in the field of identification and validation know how difficult this task is for biological systems and how rare such models are. Summarizing the work performed only in the picture of the final model is thus a very rough shortcut.

We are particularly proud of the validity of our models and we intend to prove it by continue publishing the results in high quality journals (some papers reviewed by experts are already available: Bernard. (2003), and Bernard and Steyer (2003)). We have demonstrated with various situations that the proposed models can be used and are robust (only tuning one parameter). 

A last point which is very important for us is that the expert seems obviously to be biased: as developer of the competitive model ADM1 he recognizes only the work performed on this model (which contains for him most of the manpower used for this deliverable). If we go further, the comments of the authors may suggest that the project had rather to use model ADM1 to base the further developments. But because of the complexity of this model we believe its validation will be very difficult, and its calibration seems for the moment out of reach of the standard method. Finally, most of the methods for advanced control (software sensors, controllers, …) can only rely on simple models. In all these cases model ADM1 is not adapted for these purposes and this is why we tried to get simplified models. Since ADM1 may lead to a normalizing simulation benchmark to test control strategies developed within the community of anaerobic digestion it was important that the consortium can validate its results on this platform; this was the initial motivation to use this model. This is also why the role of ADM1 in the project will remain limited to this function. Note that this decision was taken in the first months of the project because the ADM1 model was made available after the beginning of the contract.

Most of the time, when it was possible, we will indicate in the sequel the time which was used to obtain the result and the authors of the task. It becomes evident that there is a strong discrepancy between what the expert estimates and the manpower which was actually requested.

Sections 1-3:
 
Estimated time required: 1 day (Keller figure)

These sections mention first the fact that the literature has been studied. This step was necessary for the (young) people working in the project and it took them more than 15 days to have an idea of the existing models. For the senior scientists, it was necessary at least to update their knowledge and read the last publications. Some of the essential publications in the field of the project may take up to five days to be deeply understood. 

This first step was requested for all the people involved in this task, i.e. at least for 2 senior scientists and 3 Ph.D. students or postdocs…  

Finally the definition of the precise modelling objectives which impose the appropriate  model structure is not so evident, and discussions and literature analysis were necessary (e.g. nobody has developed yet a model and a controller to regulate the cogeneration process).

Note that 1 day is hardly sufficient simply to properly type these 3 sections (5 pages)!

Section 4:
 
Estimated time required: 4 days (Keller figure)

When we started this work, the objective was to try to avoid the simplifications that were necessary to compute the chemical dynamics of the model. The computation lead to a polynomial of degree 4. Finding a way to solve the problem differently in order to obtain only 2 solutions was the first part of the difficulty.

Then the idea was to try to simplify this model differently in some pH range. We then studied several scenarii and a lot of models were proposed. But for most of them the confrontation with data was not good and finally only the full model could be kept. For each of the simplified models, a piece of code was necessary to be written and a basic identification procedure was required to be able to compare the new model with the available data.

We believe the advances reached by this model could only be measured with the experiments that will be carried out resulting in very low pH in the digester (otherwise the 2 models are very close).

This work was done by O.Bernard and W.Aggoune, a post-doc who spent 3 months (3 months) working on this topic (section 4 and 6).

Section 5:
 
Estimated time required: 3 days (Keller figure)

Since we needed the model for cogeneration regulation it was important to be able to manage the computation for the methane partial pressure. It was then necessary to look for a simplified relationship. Several were tested, using the available data. At the beginning simpler relationships were unsuccessfully looked for. Validation of this relation with a broad data set took time as well.

Section 6:





Estimated time required: 1 day (Keller figure)

As already mentioned the obtained model is only a model among several others which were tried but which presented only weak fitting to the data.

Section 7:
 
Estimated time required: 2 days (Keller figure)

The model itself is inspired by a classical model of the literature. But the proposed modification (a parameter is introduced to deal with the attachment of the bacteria on their support) leads to a model with quite different properties. Especially this model cannot be reduced to dimension 1 as t tends to infinity (the conservation of mass is not ensured). As a result, for example the parameter identification becomes much less easier. Once again the main part of the work consisted in testing the consistency of the model with available data.

Again, development of software codes, tests with data sets (which must have been understood, validated and transformed into the appropriate format) and parameter identification took much more than 2 days. We were surprised to find that these very simple models have such a good validity index.

Section 8:
 
Estimated time required: 20 days (Keller figure)

Defining the dynamical properties of the Haldane model is quite straightforward if one only wants to have a qualitative result: there exist 2 locally stable equilibria associated with 2 regions of attraction. But this is not sufficient to precisely identify the working conditions that may lead to the destabilization of the plant. We spent therefore much time to localize the separatrix, and to finally find a method based on Lyapunov arguments giving some bounds of this curve. The result is still disappointing since the proposed bounds are too loose. This involved however a lot of time to obtain the result (3 full months of a master science student (Ludovic Mailleret, plus its supervision by O.Bernard). As a result we finally abandoned this research direction in order not to spend too much time on this task.

Section 9:
 
Estimated time required: 2 days (Keller figure)

Since the model here was not compared to experimental data this work was indeed rapidly performed. 

Section 10:

Estimated time required: 2 days (Keller figure)

Any researcher with a background in automatic control who worked in the field of calibration of biological models which are non linear and whose data are characterized by a high level of noise knows the difficulty to obtain a good parameter identification. The procedure is sensitive to problems in the data (failures, outliers, etc.) and it requires time to understand the data and filter them.

There exists only very few algorithms to calibrate the models and these algorithms are generally not sufficiently efficient to properly do the job.

This is in fact the topic of the thesis of Ricardo Martinez who started one year ago…

Section 11:
 
Estimated time required: 10 days (Keller figure)

Implementing a simple dynamical model can be very rapid (8h for students). But developing a modular software able to run several models, to manage changes in parameters, to compute steady states, to filter the data and compare a selected file with simulations, etc. is much more time consuming. Moreover a friendly GUI has been developed. The time spent is difficult to evaluate since it was done continuously in parallel with the model developments.

Moreover, on the contrary to what the reviewer has in mind, this model  is NOT " required solely for use within the project team". One of the goals of the project is to popularize the obtained models, and the associated software sensors and controllers.

Section 12:
 
Estimated time required: 10 days (Keller figure)

The student who did this work (Rodolfo Salazar) was managed by Victor Gonzalez; it was the subject of his master science work and he took 3 months to build this model which integrated thermodynamical considerations.

Section 13:

Estimated time required: 70 days (Keller figure)

Surprisingly in this section which deals with the model produced by Prof. Keller the work agrees with what we claimed. Indeed much work was needed since Usama Zaher did not know the WEST® simulation platform which uses an efficient but difficult language close to C++ (MSL: Model Specification Language). Some other students involved in this task also had to learn Matlab. Moreover, the pH calculation which was developed by BIOMATH to increase the consistency of the chemical equations needed efficient numerical integration methods since the system became very stiff. A stiff solver was then necessary.

An example of time necessary for a research work that does not appear in the deliverable can be illustrated here. Indeed we discovered (not immediately…) errors in the original ADM1 model description because of inconsistencies that could not be explained. Finding the exact source of the problem and correcting it took us much time (it might e.g. have been due to an error of implementation!).

Note that this part does not include (on the contrary to the other chapters in this deliverable) any work of calibration and of validation with real data.

Deliverable 4.1 

Supervision System Specifications

Mr. Garetti had a very positive assessment on this deliverable and we would like to thank him for his relevant comments. This deliverable was indeed a key deliverable for the overall TELEMAC project and, as underlined by Mr. Garetti, some efforts were needed to clarify all the definitions and objectives of WP4. As a consequence, D4.1 was carefully specified in order to be useful to all the TELEMAC partners to clarify the general framework of the supervision structure and functionality. 

Concerning the only point not perfectly clear to Mr. Garetti (i.e., "some uncertainties arise only about the implementation of a closed-loop control strategy, with respect to a pure advisory action"), we would like to stress that indeed, this is a difficult point and that it was deeply discussed among the TELEMAC partners. One main decision was to choose to put as much as possible of expertise at the local level to ensure the maximum of autonomy of the system. But this does not mean that the Telemonitoring Control Center will only gives advice to the human operators. Indeed, according to the situations encountered on the plants, typical tasks of the TCC will be to turn on or off controllers, change setpoints and decide on the most appropriate models to be used (which is of importance when a model-based controller is used). 
Mr. Garetti was also requested to examine two deliverables in WP5. His overall assessment is positive, and the WP5 team would like to thank him for his constructive observations. In the following paragraphs we respond to some of his remarks, and in particular to the estimates of effort assessed by Mr. Garetti for each deliverable in comparison with that actually reported.

Deliverable D5.2a

Selection and acquisition of tools for information gathering and co-operative working

Mr. Garetti says that ‘D5.2a is a satisfactory description of the tools used for the information exchanged between each user site and the centralised Control Centre’, and that ‘This Deliverable contains mainly a satisfactory description of the “machine-level communication needs between plant and TCC”’—these being the main focuses of the work in this area in the way that the project has evolved.

He observes that the definitions of the user interfaces are ‘quite general and vague’; this is true, but the aim was to provide a high-level set of requirements that could be translated into an implementation at any particular pilot site without constraining unnecessarily. His other criticism is that ‘a better linking with respect to the detailed specifications of the supervision system is necessary, in order to clarify better the structure and the usage of these user interfaces and the information flowing through them.’ In fact, a detailed data flow specification is to be provided as part of deliverable D5.3b, due at T0+18.

Mr. Garetti estimated that 80 days of effort would be required to produce this deliverable, approximately 4.6 staff-months (at 17.5 working days per month). This compares with 5.3 staff months reported. The difference is not considered significant in the context of a collaborative IST project; however as Mr. Garetti observes, some additional effort was spent on implementing the XML DTDs and templates, which were not taken into account in his assessment.

Deliverable D5.3a

Final system architecture and system management startegies

Mr. Garetti says of D5.3a that ‘a good supervision strategy is proposed’, ‘D5.3a is a satisfactory description of both the functional and performance requirements of the overall architecture’, ‘a satisfactory description of the overall approach is given’. He is broadly happy with the quality and appropriateness of the work that has been done. However he has some criticisms.

He says that the deliverable ‘appears not sufficiently clear as regards the linkage to the remaining activities of the Project, and the further definition of quantitative requirements’, and also regards the descriptions of the hardware and software platforms and the software architecture as ‘rather vague’. It is true that the deliverable does not contain a detailed specification; however, work on D5.3a was intended to proceed to a suitable basis for starting work on the first ‘dummy prototype’, and it is this system, seen as an embodiment of the requirements, that clarifies the linkage to other project components. In fact D5.3b will, as mentioned above, include a data flow specification which should answer some of these concerns.

It should also be noted that D5.3a is a key deliverable for establishing the common basis of the TELEMAC system, and as such it must be clearly understood by all partners. Some of the effort assigned to the deliverable should be seen as necessary for discussions and developing this understanding.

Mr. Garetti also points out some uncertainty in the timing of the supervision operation. This topic was perhaps not very clear in the deliverable, and has been a subject of discussion and clarification at the recent project meeting held in Narbonne.

Mr. Garetti estimated that 80 days of effort would be required to produce this deliverable, approximately 4.6 staff-months (at 17.5 working days per month). This compares with 5.75 staff-months reported. (Note that in earlier reports, a higher figure was assigned to this deliverable. The difference is because some of the effort by INRA, for example the development of WAP interfaces to the database, while being related to the project work in WP5, is not being charged to the EC and has now been removed from the figures). The remaining difference is accounted for by the development of the dummy prototype and the embedded board, which while not strictly part of an ‘initial system architecture’, help to make concrete the architecture and answer questions not fully specified in the written document.

V. Conclusion

For both reviews we insist on the fact that the experts did not have all the elements (publications, internal reports, software codes,…) likely to give them a broad picture of the work carried out and that could have helped them in their evaluations. In appendix 3  we appended the list of the main publications which can be downloaded from the TELEMAC web page: http://www.ercim.org/telemac/pub.html

We also remind here that scientific research progress can not be evaluated like mere engineering developments. Moreover the involvement of young scientists which need to be trained and who are less efficient must be taken into account.

Another point has to be considered. It appears as if the official review organised in September by the European commission could not be considered by the commission and the consortium as the official tool to asses the work performed up-to-date. As far as we understood, the purpose of this second non interactive (trial) evaluation was to check the consistency between the efforts and the produced works for deliverables D4.1, D5.2a and D5.3a as this was mentioned by the Commission project officer during the review.

We agree with the assessment of M Garetti and we can demonstrate easily that the associated work which was not explicitly in the deliverable (development of XML codes, dummy versions and first version of the embedded boards) clearly justifies the relatively small discrepancy with the evaluations. 

But perhaps more important, all partners are really puzzled by the way the European commission is considering the work done by the three official evaluators. It has to be reminded that the summary of the result of the interactive official evaluation, in contrast with the procedure used with Mr Keller, is more than  positive. See the executive summary:

"The work performed to date is of a high standard, the planned milestones have been achieved or are on target to be achieved. The project will result in the provision of IT tools, novel sensor systems and intelligent control models which will promote and support the deployment of anaerobic digestion systems for better environmental protection. The partners are working together in a well integrated way, although a more formal management structure could be implemented."
We must also refer to the deliverables individual evaluations:

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

Very positive assessment.

D1.3a Experimental data sets at laboratory scale

Very positive assessment.

D2.1 – Specification for hard and software sensors

Excellent progress has been achieved in this work package, in particular the titration sensor and software sensor work was considered very promising and innovative. However, a validation procedure needs to be specified for the sensors (e.g. after self-calibration and auto cleaning).

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

Very positive assessment.
Thus, we do not understand why the European commission requested another expert to conduct a second evaluation of a set of documents that were so positively assessed. 

In conclusion, the consortium position on this evaluation is the following: we do not consider that the assessment of M Keller is reasonable, either because it was done too hastily without considering all the underlying implications of the presented work, or because Mr Keller is not as independent as expected , which would raise a conflict of interest issue. 

We do hope that this long and comprehensive document will be sufficient to close this question.
On behalf of the consortium

Sophia Antipolis, 28 February 2003

O Bernard: Scientific coordinator

Bruno Le Dantec: Administrative and financial coordinator
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Appendix 1: Quarterly management report (year 1)
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