[image: image1.wmf]
EUROPEAN COMMISSION

Directorate-General Information Society 

Components and subsystems. Applications.

Transport and Environment



Brussels, 10 January 2003

DG INFSO-C5 MV/ll
D (2003) 550055

Mr. Bruno Le Dantec
ERCIM

2004, route des Lucioles

F - 06902 Sophia Antipolis

France

Subject:
Deliverables assessment results 
IST-2000-28156 TELEMAC 

Dear Mr. Le Dantec, 

With reference to the previous correspondence exchanged on the subject, I inform you that the appointed experts have completed their task. I remind you that Mr. Garetti and Prof. Keller were asked to:

1. Identify parts of the deliverables which are to be considered original developments (which means a real advance of the state of the art);

2. identify parts to be considered only tutorials, which provide maybe interesting information about the state of the art, and are therefore useful for other participants in the project, but do not have any original developments;

3. assess for each deliverable the effort, in days of work, which should have been spent by a qualified researcher in the relevant field in order to produce these documents.
The reports are appended. I have reported  in the below table, for each deliverable completed in the first year, the manpower forecasted in the Description of the Work, the effort reported in the Annual Review Report and the effort estimated by the assessors. 
Manpower spent for deliverables
Planned
Reported
Assessed


m/m
m/m
m/m

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






3
4,73
0,75

D1.3a -  Experimental data sets at laboratory
12
7,4
5

D2.1 - Specification for hard and software sensors
4,6
8,55
0,75

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






7
19,9
6,25

D4.1 - Supervision System specifications
5,3
3,87
6

D5.1a - Initial report on security issues
4,8
1,36
Not assessed

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






4,4
6,86
4

D5.3a - Initial system architecture and system management strategies






5,5
12,05
4

                                                                                             Total
46,6
64,72
26,75

As you may see in the table, there are important discrepancies in particular between the reported and the assessed effort. The differences are more important for deliverables assessed by Prof. Keller, but it is to be underlined that he did not consider the “overhead for international cooperative work” which was considered by Mr. Garetti.

I am available to discuss with you about the appended reports and their implications on the acceptance by the Commission of the costs claims for the first period of project activity.

Yours sincerely, 

Mario Verdese
Project Officer

cc.: 
André Vits

encl.: 
Annex I - Report from Prof. Keller


Annex II - Report from Mr. Garetti

Deliverables assessment TELEMAC IST-20090-28156
Reviewer:
A/Prof Jurg Keller
19 Jamner Street
Chapel Hill, Brisbane, 4069
Australia

Overview:

This assessment concerns the following deliverables of the TELEMAC project:

D3.1a
Design of models for normal working conditions

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

D1.3a
Experimental data sets at laboratory

D2.1
Specifications for hard and software sensors

As requested in your letter of 28 November 2002, the main focus of the assessment is on the:

· identification of parts which are to be considered original;

· identification of parts to be considered tutorials; and

· estimation of the efforts (in days of work) required to produce these documents.

To clarify the last point, the estimation of time required is based on both performing the underlying research work and generating these deliverables documents.

Detailed Assessment:
Deliverable D3.1a: INRIA, BIOMATH
Design of models for normal working conditions

Overall:
Mixed original contributions and tutorials
Estimated time required: 125 days

This document is the largest and most comprehensive one being assessed, and contains a mixture of original and tutorial-type work. Therefore, a breakdown into the individual sections is required as provided below.

Sections 1-3:
Tutorials
Estimated time required: 1 day.

These Sections contain a short introduction and overview of the models developed for anaerobic treatment processes, and in Section 3 summarise a previously developed and published modelling approach.  This therefore simply reviews existing knowledge without making any original contribution.

Section 4:
Original contribution
Estimated time required: 4 days

The model presented in Section 3 is being extended slightly in this Section to allow application in a broader range of pH values.  This work is original, but would not require a large amount of time to develop.  The resulting modification of the model only shows minor differences from the original model, and hence no major advancement is being made in this Section.

Section 5:
Original contribution
Estimated time required: 3 days

A further simplification of the original model is developed and presented in this Section, again creating some novel content.  However, the change has still only a minor impact on the performance of the model, but achieving some benefits in the application of the model for control purposes.

Section 6:
Partially original contribution
Estimated time required: 1 day

Additional simplifications of the developed model are introduced in this Section, both of these are however fairly standard approaches to biological process modelling and hence only partly novel.  In any case, only a small amount of time should be required for this work. It should be noted that the order of the Figures in the previous and this Section should be reversed as the figures are completely detached from the text describing them.

Section 7:
Marginally original contribution
Estimated time required: 2 days

This Section describes a fairly basic model of anaerobic processes, quite similar to early models presented in the literature. This therefore only represents marginally novel content and would not require much time to be completed.

Section 8:
Original contribution
Estimated time required: 20 days

The dynamic properties of the model presented in the previous Section are being investigated in significant detail in this Section.  The assessment is based on extensive theoretical considerations, using some advanced techniques to determine possible operating and control performances of this simplified model.  This work is clearly novel and would have required considerable time to develop.

Section 9:
Original contribution
Estimated time required: 2 days

A number of the previously presented models are being extended to allow the simulation of two-stage digestion processes.  While this extension is fairly straight-forward and easy to do, it nevertheless represents some novel contribution, particularly since it is based on models developed in the previous sections.

Section 10:
Original contribution
Estimated time required: 2 days

Calibration and validation of the previously presented models is shown in this section, using experimental data from the project (presumably, not explicitly stated).  This is an essential part of the model development and original given the novelty of the models used. 

Section 11:
Tutorial
Estimated time required: 10 days

This Section explains the implementation of the previously described model in the software package Matlab.  This is only of descriptive nature and required solely for use within the project team.  However, the model implementation and development of the input/output interfaces would required some time, which is highly dependant on the experience and expertise of the researcher undertaking this task.

Section 12:
Mostly tutorial, little original contribution
Estimated time required: 10 days

The development of a more detailed and complex model that incorporates processes for propionate and hydrogen generation and consumption is described in this section.  This is largely based on existing models from literature (mostly referenced) and this aspect is very similar to the approach used in the Anaerobic Digestion Model No1 (ADM1).  Therefore, little if any original contribution is provided in this section, indeed it has a number of debatable statements and assumptions, as well as some errors (eg. cations instead of anions).  Nevertheless, to collate all the necessary equations and parameter values, plus the implementation in the simulation software would take some time.  What is missing though is a thorough calibration and validation section, comparing model outputs with actual experimental data.

Section 13:
Partly tutorial and original contribution
Estimated time required: 70 days

This section briefly describes what was likely the major effort provided in this deliverable, the implementation and verification of the Anaerobic Digestion Model No1 (ADM1) in both the WEST® and the Matlab-Simulink simulation platforms.  These implementations are then compared to a “benchmark” implementation by the COST group on “Optimal Management of Wastewater Systems”.  Most of this work could be classified as tutorial only, since the model itself was developed separately by the IWA Task Group on Modelling of Anaerobic Digestion and only the implementation has been performed in this project.  However, the final model application and testing using actual experimental data is certainly an original contribution from the project team.  From own experience, the implementation, verification and testing of the ADM1 requires considerable time and effort due to the complexity of the model and the necessary adaptations to certain simulation platforms.  The results from the comparison of the simulation outputs clearly confirm that the three implementations are (nearly) identical and hence represent likely a correct implementation of the ADM1.  This effort will be very useful for the further work on this project.

Deliverable D1.1 USC, ENEA, INRA
Experimental protocol specifications to reproduce normal and abnormal working conditions

Overall:
All tutorial
Estimated time required: 15 days

This deliverable describes the influent wastewater composition, the reactor operation, the measurements and the data base format for the experimental work to be undertaken between the project partners.  Most of this could be regarded as “Material and Methods” descriptions, almost solely for use by the project partners during their experimental investigations.  Therefore, no original content is provided in this document, but it would have required some consideration and effort to determine the suitable methods and approaches.  The time required for this will largely depend on how familiar the research group is with developing such experimental plans, since it will require much more time than estimated above if this is done for the first time. However, given the track record and experience of the research groups apparent from the documents, it is assumed that they have been involved in similar studies in the past, hence could significantly build on that experience and expertise.

Deliverable D1.3a USC, ENEA, INRA
Experimental data sets at laboratory

Overall:
All tutorial
Estimated time required: 100 days

The provision of good experimental results is critical to most research projects, and particularly so for modelling and control projects.  The set-up and operation of different reactors, and the experimental results obtained during these studies are summarise in this deliverable.  While the data generated appears to be very comprehensive, only a short summary of the results in the form of time-based graphs is provided. 

The experiments themselves are quite standard start-up and dynamic disturbance type experiments and provide no original developments compared to many previous studies.  The value of the experiments is primarily to provide the necessary detailed data sets required for the model calibration and validation, and possibly control development.  They are therefore primarily for use by the project partners, which is also highlighted by the importance given to a common data-base format and reporting style.  Given the time required for the reactor operation, as well as the sampling, measurement and data analysis efforts, the overall time required to generate the results presented in this paper would be substantial.  Despite the fact that some experiments ran for over 140 days, it is not assumed that the attention of one full-time person is required for the entire duration of the experiment.  Hence, the total person-time required for both the CSTR and the UASB reactor experiments, plus data analysis and reporting is estimated at around 100 days.  As mentioned above, this will also largely depend on the proficiency of the research group(s) at these experimental studies, however, it was again assumed that they have extensive experience with such studies already.

Deliverable D2.1 APPLITEK, BIOMATH
Specifications for hard and software sensors

Overall:
All tutorial
Estimated time required: 15 days

This paper is largely a literature review of available sensors for wastewater treatment plants, in particular for anaerobic processes.  There is no original contribution in this part, and indeed most of the material referenced is quite old (all references except 2 are from 1995 or earlier).  This is somewhat of a concern given the developments that have happened in this area over the last few years.  It would be well worthwhile to expand the review and particularly focus on recently developed and commercialised sensors, since this would likely change certain conclusions considerably.

Only Section III provides some contribution from the project team on the requirements of a future sensor they are intending to develop in the project, but again there is no original content in this section, but might well be in the actual development of the sensor.  The time required depends on how much literature has been consulted during the review. Given the reference list, this would be expected to be completed in about 3 weeks.  

Conclusions:

The deliverables contain mostly tutorial type contributions, although there is also considerable original content developed in certain Sections, particularly in D3.1a.  The quality of the work is generally good, however, there are a number of questionable statements and assumptions made throughout the documents, as well as several typographical errors can be found in the text (but these are not detailed since this is outside the scope of this assessment).  The total estimated person-time required for an experienced research group in this field is approximately 255 person-days, although this can only be regarded as a best estimate given the limited material provided and the (deliberate) non-identification of the research groups involved in the project.

A/Prof Jurg Keller
Brisbane, 20 December 2002

DELIVERABLE ASSESSMENT 

PROJECT TELEMAC IST-2000-28156

Reviewer: Enzo Garetti

Project Officer: Mario Verdese, EC

Introduction

A detailed analysis of  the content of the examined contractual Deliverables is given in the following, in order to indicate which parts of them appear an original development (a real advance of the state of the art) and which parts appear as a tutorial (providing interesting information about the state of the art, but without original developments).

Moreover, for each Deliverable an assessment is given of the efforts (in days of work) which should have been spent by a qualified researcher in the relevent field in order to produce these documents. 

Deliverable D5.3a: Final System Architecture and System Management Strategies (preliminary version)

This Deliverable describes an interesting experimental architecture for the remote monitoring and control of wastewater treatment units, even if some implementation details appears quite vague.

This architecture foresees the use of conventional dial-up IP networking and access technologies, to support the remote supervision of a variety of user sites, equipped by suitable hardware and software capabilities, in order to gather the information about the local sensors, and to send the appropriate control commands to the local actuators. 

A good supervision strategy is proposed, based on the remote support of experts, connected to a centralised Telemonitoring Control Centre, able to gather the necessary information from a number of user sites and to indicate to these sites the actions needed to tackle faulty situations. 

D5.3a is a satisfactory description of both the functional and performance requirements of the overall architecture (although limited to qualitative indications), covering a broad range of issues, even if it appears not sufficiently clear as regards the linkage to the remaining activities of the Project, and the further definition of quantitative requirements.

After a clear introduction about the purpose of this Deliverable, this document describes the “Interconnection and remote access between TCC and WWTP”, starting with the plant connection to the Internet, and following with the TCC connection to the Internet.

A satisfactory description of the overall approach is given, examining a number of different access technologies and advanced IP networking capabilities, even if it is not completely clear the timing of the supervision operation. In fact, a daily sending of information is indicated, but it not clear what is the information flow in case of faulty situations, obvioulsly occurring randomly.

The choice of abandoning always-on Internet accesses (e.g. by using xDSL technologies) in favour of implementing dial-up accesses is sufficiently justified for the plant connection, even if at present the offers of ADSL connections from most Network Operators appear quite cheap and suitable also for SMEs (obvioulsy only within the geographic areas served by these infrastructures), and also some Gigabit Ethernet access solutions may provide (in some urban areas) advanced high-speed Internet access capabilities.

The xDSL (or Gigabit Ethernet) solutions are particularly suitable for the TCC connection to the Internet, providing high-speed always-on capabilities, suitable for handling a number of user site interactions and to accomplish the related monitoring and supervision actions.

The Data exchange issues are examined, indicating the use of XML for the data access and also the use of Web accesses for the centralised databases and the interaction with the remote experts. This analysis is quite vague, but sufficient to cover these issues.

The need of a alternative solution with respect to the dial-up Internet access is stated for ensuring an adequate robustness to the overall system. Nevertheless, it is not clear if this alternative solution means merely a phone call to the centralised experts or a different way of data transfer (it is not clear if a PSTN access is different with respect to a dial-up Internet access).

A short and quite vague description of the hardware and software platform of the server (“a PC with suitable resources”) is given, together with some short and vague indication about the security issues.

D5.3a  continues with a short description of the “Hardware architecture”, comparing the provision of a Programming Logic Controller for the interfacing of existing sensors and actuators to a PC, with respect to the provision of a new “digital platform”, providing an electronic board to equip each sensor and actuator, together with an electronic main board, able to collect all the information and to send them to a PC, acting as a communication interface to the network.

Nevertheless, this description of the hardware implementation appears quite vague, due to the lack of details and the uncertainties about the number and the complexity of the elements to be used within the user sites and the related functions. In particular, it is not clear if the proposed user equipment is foreseeing a PC only for the interfacing with the network or for some local supervision functions, as indicated by the specifications of the supervision system. Moreover, some uncertainties arise about the number and the complexity of the electronic boards foreseen for the interfacing with existing sensors and actuators

D5.3a provides also a description of the “Software architecture”, indicating that the system can work in a so-called “demo mode” or in a so-called “control mode”. The “demo mode” is suitable  if a pre-existing software is present; in this case, the new software is acting only as an advisor for the supervision functions, performed by the existing software. On the contrary, the “control mode” is foreseen if the proposed new software architecure is really operating the supervision functions.

Also the description of the software architecture is rather vague, with some uncertainties regarding the number and the complexity of the software modules to be foreseen within each user site and the related functions. In particular, it is not clear the interfacing of the proposed architecture with the existing local supervision capabilities, for example as regards the implementation of the interfacing and adapter hardware, and the related software procedures. In fact, from the available descriptions the proposed experimental architecture appears at present somewhat isolated with respect to the existing local supervision capabilities, and the potential users of this architecture appears to be quite doubtful about its performance and dependability.

D5.3a mentions also “The development of the ’dummy’ version of the system”, providing a significant subset of the proposed functionalities, by the implementation of a reduced version of both the hardware and software modules.

This description is sufficiently clear and useful, even if the above mentioned lack of details about both the proposed hardware and software architectures causes a number of uncertainties also as regards the description of this experimental pre-prototype.

A significant part of D5.3a is devoted to a good tutorial about “Software validation”, providing a general introduction related to Software Engineering, a detailed description of software specificatons and a deep investigation of software validation and testing.

The last part of D5.3a is devoted to “System management strategies”, with a short (and rather vague) analysis of the main issues related to the general supervision strategy and the distribution of the supervision functions among the various levels of the overall system.

Some considerations are given about the use of knowledge, together with some empirical considerations about the need of prioritising the queries coming from a number of user sites.

Finally, some indications are given about the overall system dimensioning, e. g. as regards the number uf user sites to be managed, the related traffic and the timing of the monitoring and control functions. Nevertheless, some uncertainties arise about the identification of the source traffic models and of the different mechanisms suitable to ensure and to manage advanced QoS goals.. Moreover, some uncertainties arise about the network dimensioning and the forecasting of the traffic volumes likely to be generated by the proposed applications.

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

This Deliverable describes the user interfacing, at the level of the local plant, the Telemonitoring Control Centre and the remote supervision site.

D5.2a is a satisfactory description of the tools used for the information exchanged between each user site and the centralised Control Centre. These tools aim at providing a suitable framework for the information coding and for their communication over the Internet access capabilities.

This Deliverable starts with a definition (quite general and vague) of the user interfaces, at the level of the local plant, the Telemonitoring Control Centre and the remote supervision site.

These interfaces are displaying the monitoring data and are used for the control actions; moreover, these interfaces are used for the communications among the various sites of the overall system.

 Nevertheless, 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.

This Delivarable contains mainly a satisfactory description of the “machine-level communication needs between plant and TCC”. This description is based on a good analysis of the use of XML procedures for the exchange on information and the system description.

These procedures are used for the plant configuration, the data description (upload from the plant to the TCC) and the dynamic actions (control & supervision – download to the plant from the TCC).

The main part of this Deliverable is related to the Document Type Definition and of both the Upload and Download XML templates. An Annex of D5.2a reports these software scripts.

Deliverable D4.1: Supervision System Specifications

This Deliverable is defining a good specification of the proposed System Supervision, examining deeply all the functional, procedural and interfacing issues related to this system and the related information exchange, 

This Supervision System is aimed at the remote monitoring and control of wastewater treatment units, in order to monitor the functioning of these units and to identify and solve the failure situations.

This is accomplished by the co-operation among different functionalities, located within the local user plants, the centralised Telemonitoring Control Centre and the remote supervision site, in which the experts are supposed to be located.

D4.1 is a good specification of the functions of the proposed Supervision System for remote monitoring and control of wastewater treatment units. This system constitutes the main objective of the Project, and therefore this Deliverable appears as the real “core business” of this Project.

D4.1 start with a good identification of the possible different kinds of disturbancies affecting the anaerobic processor, together with the definition of the different general sub-tasks to be performed by the Supervision System. 

D4.1 contains also a good tutorial, concerning the “State of the Art in Supervision Systems”. This tutorial is useful to clarify the general framework of the supervision structure and functionalities. It includes a number of  general definitions (States and Signals, Functions, Models, System Properties). Moreover, this tutorial describes  the general supervision procedures and methodologies (detection, isolation, identification and analysis of faults). Finally, this tutorial compares the hardware redundancy approach for the fault detection with the mathematical model based procedures.

This deliverable is obviously mainly devoted to the detailed “Supervision System Specification”. D4.1 defines in detail all the functions, procedures and interfaces of the proposed Supervision System.

A detailed definition of the functions and tasks of this system is given, together with a detailed description of the related information exchange. This definition describes the functions to be performed at various levels, namely the physical one (sensors, actuators, pipes, vessel, etc.), the biochemical part, and the control and supervsion algoritms.

The “Supervision System Specification at the Local Level” appears particularly detailed, with a very comprehensive definition of the functions performed at this level and of the related information flows.

The local supervision functions are aiming at gathering at this level all the useful information and at solving the maximum possible number of situations. Every day, a set of data is sent to the Telemonitoring Control Centre, and only if the local supervision functions are not able to solve the situations an intervention of the remote expert is claimed.

Some uncertainties arise only about the implementation of a closed-loop control strategy, with respect to a pure advisory action. In particular, it is not clear if the Supervision System is foreseen as acting as a real closed-loop system, able to automatically send to the actuators the commands suitable to overcome a faulty situation. In fact, from the available descripton it may appear that this system is foreseen more as an open-loop control system, requiring a human decision and action to operate the actuators, following the indications of the sensors. As a limit, it may appear that in some cases the Supervision System may act as a mere advisory sistem, suitable only to indicate the actions to be done in each  situation.

The “Supervision System Specification at the TCC Level” appears quite detailed and comprehensive, as regards both the functions performed at this level and the related information flows.

Estimation of Resources

As regards the estimate for the resource allocation, it is really difficult to judge if the present level of budget spending is adequate to the objectives achieved, and is more or less in line with respect to the original budget planning, due to the lack of data about this original planning. 

Taking also into account an overhead of 20-30%, due to the international co-operative work, the following rough estimation of human resource spending can be made fot the assembling of the various examined Deliverables.

 D5.3a may require around 80 days of work to be assembled in the present version. An overspending for D5.3a can be justified if the implementation of the so-called “dummy  prototype” is concerned. 

Also D5.2a may require around 80 days of work to be assembled in the present version An overspending for D5.2a can be justified if the implementation of software for XML is concerned. 

D4.1a may require around 120 days of work to be assembled in the present version. An overspending for D4.1 can be justified by the need of defining in such a detailed way the overall supervsion specifications.
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