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PART A: CONTRACT DETAILS AND OBJECTIVES

1 Full Title: 

Promoting and structuring Multidisciplinary Academic - industrial collaboration in 

research & training through SME teCHnology developers

Short Title: PROMATCH

2 Proposal Number: 512441

Contract Number: TO BE INSERTED (EC)

3 Duration of the project: 48 Months

4 Contractors and Place(s) of Implementing the Project

The Co-ordinator and other Contractors listed below shall be collectively responsible for execution of work defined in this Annex:

The Co-ordinator

1. IPCOS Technology B.V. (IPCOS) established in the Netherlands

Other Contractors

2. Cybernetica A.S. (Cybernetica) established in Norway;
3. Process Systems Enterprise Ltd. (PSE) established in the United Kingdom

4. Norwegian University of Science and Technology (NTNU) established in Norway

5. Imperial College of Science, Technology and Medicine (Imperial College) established in the United Kingdom

6. Rheinisch-Westfälische Technische Hochschule Aachen (RWTH) established in Germany

7. Technische Universiteit Delft (TUD) established in the Netherlands
8. Eindhoven University of Technology(EUT) established in the Netherlands 

The Co-ordinator and other Contractors are referred to jointly as “the Consortium”.
5 Project Overview

5.1 Overall Objectives

The major objective of the PROMATCH project is to foster the development of next generation researchers trained to contribute to realising the emerging model centric approach in process engineering, control and optimisation. A first step in this direction will be taken by recruiting a group of Early Stage and Experienced researchers and train them in the context of concrete 
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European research collaboration between 5 renowned research institutes and 3 SMEs specialised in the development of model based solutions and with strong links to end-user industries. 

The research objectives of this collaboration will be to identify and develop modelling methodologies, techniques and tools for the optimal modelling of industrial processes taking into account the target to realise model centric production in which one single process model can be used for cost efficient

1. Process engineering;

2. Real-time model predictive control;

3. Real-time Model Based Optimisation.


The model-based intentionally dynamic operation offers great economic savings in the case where market demands require customer-specified product quality at minimum costs satisfying tight quality specifications and strict delivery schedules. 

Optimal model-based operation involves the use of Model Predictive Control (MPC), real-time optimisation (RTO) techniques and this is feasible only if simplified but yet sufficiently accurate dynamic models of industrial (chemical) processes are available, where each application requires to carefully customise these models for the specific properties of the plant.

The real-time optimisation is computationally feasible only if the used dynamic plant models are of sufficiently low computational complexity. It is much more difficult to formulate simple (in terms of computational simplicity) than full-complexity models. The modelling process, based on the formulation of dynamic conservation laws, relations for reaction kinetics, separation thermodynamics, physical properties and other relevant chemical-physical basic relations normally leads to models consisting of several thousands of differential and algebraic equations. 

Purpose of the present project is to build experience with the systematic development, reduction or approximation of these models by simpler formulations, still representing the underlying physics, but directly concentrating on those macroscopic phenomena that determine the gross global behaviour instead of building macroscopic behaviour through interconnection of many microscopic details. The resulting models should be suitable for real-time on-line applications on a certain logical level of the process automation hierarchy such as model-based control, dynamic economical optimisation or scheduling. Obviously, only those features of the real process have to be captured by the model, which are relevant for the intended purpose of modelling. Therefore, the research work in the project will also be concerned with the integrated control and optimisation strategies as well as the numerical solution techniques, which have to be improved to best fit the (reduced) models requirements and vice versa.

5.2 Overall Approach and Methodology

The research approach in PROMATCH is build on the creation and interaction of three cross-partner research teams (CPT), each featuring an experienced researcher (ER) from one of the three research disciplines in combination with two early stage researchers (ESR) from the two complementary research disciplines. Each research team will work on a different modelling strategy within its proper industrial case study to perform analyses on the causes of computational intensity on three modelling levels (see research methodology) and reduce computational load using a specific reduction technique. Input from the three research disciplines is essential to understand the reasons for computational load and find solutions through “short cut modelling”, “approximate modelling” and “replacement modelling”. Also numerical model simplification will be taken into 
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account by each of the three research teams. However, experience in earlier research collaborations show that in itself this model reduction technology is insufficient to solve the computational load problem. 

Objective of CPT 1: Analyse the cause of high computational requirements for the solution of a model of its industrial case study in a specific application context. Apply short-cut modelling techniques, which are based on maintaining a full representation of process unit physics but formulated in an aggregated representation. Aggregation could be in time, space or chemical scales.

Objective of CPT 2: Analyse the cause of high computational requirements for the solution of a model of its industrial case study in a specific application context. Derive non-linear approximating models of full-order process unit dynamic models, which maintain the dynamic model quality but replace the physical character of the model by purely mathematical structures.
Objective of CPT 3: Analyse the cause of high computational requirements for the solution of a model of its industrial case study in a specific application context. Derive replacement models, which describe the significant phenomena in a unit in terms of simple aggregated describing mathematical/physical models.
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PART B: IMPLEMENTATION

6 Description of the joint Research/Training Project

6.1 Research

6.1.1 Research methodology

The PROMATCH-project aims for a major scientific breakthrough towards a highly structured modelling procedure in conjunction with reliable techniques for deriving simplified models where the simplified models are to induce extremely low computational costs for the various integrated application areas (model-based control, dynamic economical optimisation or scheduling in simulation and optimisation tasks). These simplified models are tailored for this purpose and are derived systematically from the results of the modelling procedure. The systematic approach also will enable low costs of maintenance of the models.  

Taking a novel approach

The approach to be taken (see also Chapter B1.4 Research Method) will be the combination of fundamental research and the elaboration of several industrial modelling case studies. The fundamental research will concentrate on the parallel study of basically different approaches to arrive at simplified dynamic process models, explained in the next section. 

In the project three sample processes will be selected as case studies:

Case study I
: A plant consisting out of two reactors and six distillation columns with recycle loop, producing multiple products. Production is market driven resulting in a flexible and hence dynamic operation of the plant.

Case study II
: A batch polymerisation process producing multiple products with different recipes.

Case study III
: A continuous polymerisation unit producing multiple products under different operating conditions.

For each of the processes, a detailed first-principles based dynamic simulation model is available. The novel approach to be taken in order to advance the state of the art consist of the following 10 steps:

1. The numerical simulation of these processes will be realised using a available simulation environment

2. The technical steps to initialise these models will be studied, and a formal procedure to bring the model to an equilibrium working condition will be developed;

3. Starting in a single equilibrium condition, verify the main restrictions in the model that determine the allowed input gradients that guarantee numerical collapse-free operation of the model

4. Verify the numerical consequences of the use of available physical properties database libraries as part of the models; evaluate the consistencies, non-smooth behaviour, and computational load involved;

5. On the basis if these simulations, analyse the main computational load associated with a simulation of the models

6. Extend the analysis of computational load towards efficient optimisation including efficient gradient and Hessian computation, minimisation of the number of major optimiser iterations 
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7. and the selection of a minimum number of control degrees of freedom during discretization of the optimal control problems using dynamic optimisation performance indices based upon constraint violation  and economic performance;

8. Formulate simplified models for the major components and units in both processes. Follow in parallel each of the three approaches as explained in the methodology section (see B 1.4.);

9. Develop criteria, limiting factors at each stage of modelling/model reduction on tailored models for their applications (optimisation, control, etc.)

10. Evaluate the gain in computational load and the loss in accuracy of these models. Also evaluate the improved conditioning and reliability of the simulations of the reduced models, the ease by which these can be initialised.

11. Check applicability (model fidelity, adequacy) of the resultant model for a particular application (optimisation, control, etc.) [D]

Steps 1 – 10 will lead to new insights in the computational impact of three types model elements (physical properties, first principles, process dynamics) and modelling reduction approaches that extend the current research projects in the university groups of the network. 

Each of the university groups brings in specific knowledge and experience, and the fact that researchers will work in various groups over the next 3 years implies that a very effective exchange of experiences, techniques and tools will take place within the project. The proposed approach is deemed to have a high chance of success according to the partners due to the complementarity of researchers that will be especially trained in a collaborative environment between academia and industry, using high tech SME solution providers as a bridge between end-user industries and fundamental research in academia. The establishment of multidisciplinary research teams that collaborate for a period of time at the premises of the SME solution providers guarantees the availability of real-time industrial application knowledge for the team. This novel approach is also expected to stimulate creativity due to input from various research disciplines fostering the innovation process while at the same time contributing to the training of a new generation researchers

Overall research methodology

The approach to be taken will be a combination of fundamental research and the elaboration of several industrial modelling case studies. The fundamental research will concentrate on the parallel study of basically different approaches to arrive at simplified dynamic process models. These approaches include:

1. Analyses of simulation, optimisation and control calculations that use existing first principle based dynamic process models to identify simulation steps that are responsible for the high calculation load of state of the art models. In this phase, three model levels are applied: 1) Dynamic process behaviour, 2) First principles mechanisms and 3) Physical Properties. The calculation complexity of the model levels is exponentially expanding;

2. Experimentation with three model reduction techniques (short-cut, approximation and replacement) on computational intensive model elements to reduce computational load while safeguarding the functional accuracy of such models for simulation, control and optimisation purposes;

3. Validate and compare model reduction approaches and techniques resulting from phase 2 to identify the most efficient and effective modelling approach and reduction techniques for different industrial case studies (develop generic modelling approach and reduction techniques). This will be done in combination with the analysis of the interrelation of model reduction on the 
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one hand and optimisation strategy and numerical algorithms on the other. Objective is to find a perfectly fitting solution strategy for the models considered and test the resultant model with applications at hand (optimisation, control, etc.) [D] and re-iterate.

The three levels on which the computational load is investigated refer to the main steps that are encountered in a real-time process optimisation task. First, the principle relations that define the basic model relations contribute to the computational costs. The complexity of the spatial discretization, the number of trays in a separation column, the number of components in a mixture, these all contribute to the computational complexity of a simulation model. Further, the implementation of a physical properties database determines the efficiency in which these algebraic relations are coupled to the basic model relations. Finally, the dynamic process behaviour defined by these relations is to be used in an optimisation context, which numerically implies that gradient and Hessian expressions have to be evaluated. This is indicated by the ‘dynamic process behaviour’ step: the sparsity of the representation mainly determines the computational load in this evaluation. The three evaluation steps have to be viewed in their mutual interrelation and are subject of the phase 1 investigation.

[1]   A dynamic version of  Fenske/Underwood/Gilliland/Skogestad for distillation

[2] W. Marquardt, Non-linear Model Reduction for Optimisation Based Control of Transient Chemical Processes Chemical Process Control-6, Tucson, Arizona, 7-12.1.2001. Preprints, 30-60.

[3] W.Marquardt, Wellenausbreitung in Gegenstromtrennprozessen und ihre Bedeutung für die Modellreduktion. Automatisierungstechnik, 35 (1987) 4, pp. 156-162

[4]   E.D.Gilles, B.Retzbach, Reduced models and control of distillation columns with sharp temperature profiles. IEEE Transactions on Automatic Control, 28 (1983) 5, pp. 628-630

[A] Binder T, Blank L, Dahmen W, et al., Iterative algorithms for multiscale state estimation, J OPTIMIZ THEORY APP 111 (3): 501-551 DEC 2001 

[B]  YS Cho, B. Joseph, Reduced-order steady state and dynamic models for separation processes. AIChE J. 29 (1983) pp. 261-276

[C] Briesen H, Marquardt W, An adaptive multigrid method for steady-state simulation of petroleum mixture separation processes. IND ENG CHEM RES 42 (11): 2334-2348 MAY 28 2003

D] G. Dünnebier, D. van Hessem, J. Kadam, K. Klatt, M. Schlegel: Dynamic optimization and control of polymerization processes. To be submitted to Journal of Process Control, 2003.

[E] M. Schlegel, J. v.d. Berg, W. Marquardt, O.H. Bosgra: Projection based model reduction for dynamic optimization. Contribution to: AIChE Annual Meeting 2002.
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After phase 1 the research will concentrate on the parallel study of basically different approaches to arrive at simplified dynamic process models. These approaches include:

1. Formulation of short-cut models based on maintaining a full representation of process unit physics but formulated in an aggregated representation. Aggregation could be either in time [A], space [B] or even chemical [C] scales e.g. [D,1];

2. Deriving non-linear approximating models of full-order process unit dynamic models. The dynamic model quality is maintained as good as possible, but the physical character of the models is replaced by a purely mathematical structure. Examples for such approaches include projection methods such as proper orthogonal decomposition [E], the parameterisation of non-linear kinetics by simple multivariate functions or by trend models, or the replacement of the physical model fully or in part by means of Wiener-Hammerstein structures - e.g. [2];

3. Deriving replacement models that describe the significant phenomena in a unit in terms of simple aggregated describing mathematical/physical models, e.g. [3,4];

The industrial model cases that will be studied constitute dynamic modelling efforts where high order dynamic models have been formulated, but for which it has not yet been possible to derive good quality reduced order dynamic models. The candidate approaches will be elaborated on these plant models, and the parallel work will bring understanding of the relative merits and achievements possible by each of the model reduction approaches.

The following figure schematically outlines the overall research phases.
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Figure 1‑1 PROMATCH research phases
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The partners for the PROMATCH proposal have been carefully chosen to be able to deliver the necessary knowledge for such a complementary approach to solving one of the most pressing barriers towards model centric manufacturing, the problem of realising industrial process models that are suitable for Model Predictive Control and Real Time Optimisation. Below the complementarity of the partners is outlined: 

Fields of expertise
PROMATCH partner
Complementary input

Chemical process technology
NTNU (Norway)
Short-cut reduction techniques


RWTH (Germany)
Approximation techniques and replacement techniques

Dynamic process technology
EUT (the Netherlands)
Process knowledge based process control and optimisation


TUD (the Netherlands)
System theory approach to control and optimisation of process units

Numerical computation
Imperial College (UK)
Translation of models to computer simulations


Cybernetica (Norway)
Simulation of Batch Processes


PSE (UK)
Large scale simulations and generic tools (gPROMS modelling tools)


IPCOS Technology
Translation simulation to MPC and RTO


RWTH (Germany) 
Dynamic simulation and optimisation, control applications

Table 1‑1 Complementary research disciplines from partners
6.1.2 Workpackages and Milestones 

The research phases each contain 3 Workpackages complemented by 2 HRM oriented project Workpackages.

Work-package WP0 

WP leader: IPCOS

Objective of this workpackage is to oversee all administrative activities within each organisation and the whole project care administrative actions related to the relations of the consortium with the Commission; At least each year or in line with the reaching of major Milestones the Project Management will organise a Network management team meeting involving all partners to evaluate and adopt intermediate results. Each milestone will be defined in such a way that concrete and measurable results shall be available for acceptance in order for the project management to be able to track progress based on output and results.

Furthermore, the leader of this workpackage will propose methods for solving conflicts, and take decisions when no agreement is found (when needed), to manage possible updates to the Workplan; to schedule technical activities and monitor their progress; to propose or solicit countermeasures for technical problems; Quality management; to set up ways for assessing quality of deliverables and intermediate results. A mid-term assessment report will be made in order to report on the progress of the project and to redefine (if necessary) the Project Programme for the remaining part of the contract. 

Work-package WP1

WP leader: Cybernetica

The goal of the work package is to identify causes for computational load of the model of case study I: a plant consisting out of two reactors and six distillation columns with recycle loop, 
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producing multiple products. Production is market driven resulting in a flexible and hence dynamic operation of the plant. An initial model of this plant is present.

In the project two tasks are discerned:
WP.1.1 Refinement of the rigorous model

The case study is based on an existing model. The rigorous model needs further refinement to 

· more accurately fit the actual process behaviour during operation and use the model itself realistically in a production environment.

· change the structure of the model such that the model can be used for applying the model reduction techniques proposed.

WP.1.2 Identification of the computational load of the model

Detailed analysis of simulation runs made with the rigorous dynamic process model to identify the steps that are responsible for the high calculation load of the model. 

Work-package WP2 

WP leader: IPCOS

The goal of the work package is to identify causes for computational load of the model of case study II: a batch polymerisation process producing multiple products with different recipes. An initial model of this plant is present.

In work package WP2 the same two tasks are discerned as in work package WP1:
WP.2.1 Refinement of the rigorous model

WP.2.2 Identification of the computational load of the model

Work-package WP3 

WP leader: PSE

The goal of the work package is to identify causes for computational load of the model of case study III: a continuous polymerisation unit producing multiple products under different operating conditions. An initial model of this plant is present.

In work package WP3 the same two tasks are discerned as in work package WP1:
WP.3.1 Refinement of the rigorous model

WP.3.2 Identification of the computational load of the model

Work-package WP4 

WP leader: NTNU

The main goal of this work package is to develop model reduction technology and methodology, based on a short cut modelling approach that enables significant reduction of the computational load of the existing rigorous physical models.

WP.4.1 Inventarisation of the state of the art

In this task an inventarisation is made of the state of art in short cut modelling. Specific attention is to be paid to the following aspects:

· Type of modelling problems for which the shortcut modelling approach is specifically suited.

· Reduction in computational load due to application of the approach.

· Ease of use and expertise needed for application

WP.4.2 Methodology development and implementation

Development of a methodology on how to best apply the short cut modelling approach for computational load reduction. Prototype implementation of tools.  
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Work-package WP5 

WP leader: RWTH

The main goal of this work package is to develop model reduction technology and methodology, based on an approximate modelling approach that enables significant reduction of the computational load of the existing rigorous physical models.

In work package WP5 the same two tasks are discerned as in work package WP4:
WP.5.1 Inventarisation of the state of the art

WP.5.2 Methodology development and implementation

Work-package WP6 

WP leader: Imperial College

The main goal of this work package is to develop model reduction technology and methodology, based on a replacement modelling approach that enables significant reduction of the computational load of the existing rigorous physical models.

In work package WP6 the same two tasks are discerned as in work package WP4:
WP.6.1 Inventarisation of the state of the art

WP.6.2 Methodology development and implementation

Work package WP7 
WP leader: TUD

Detailed testing of the modelling method developed by the team itself on the case study also developed by the team.

In the work package per case study a separate task is foreseen:

WP.7.1 Application of the short cut modelling approach on case study I

WP.7.2 Application of the approximate modelling approach on case study II 

WP.7.3 Application of the replacement modelling approach on case study III
Work package WP8 
WP leader: Imperial College

Testing of the two modelling and reductions methods, not developed by the team, on the case study developed by the team.

A separate task is foreseen per case study:

WP.8.1 Application of the replacement - and approximate modelling approach on case study I

WP.8.2 Application of the short cut- and replacement modelling approach on case study II

WP.8.3 Application of the short cut- and approximate modelling approach on case study III
Work package WP9 
WP leader: EUT

Development of an integrated approach for reduced modelling of large and complex processes to reduce the computational load in combination with optimisation strategies and the numerical solution techniques.
WP.9.1. Evaluation of strengths and weaknesses of the modelling approaches

The goal of this work package is evaluation of the results obtained in work package 7 and 8. 

WP.9.2. Methodology development implementation.

Integration of the different modelling techniques to one more general applicable approach 

WP.9.3. Testing on the case studies

Testing of the integrated approach on the different test cases   
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Work package WP10 

WP leader: TUD

Realisation of a program for knowledge transfer and dissemination that enables to present the main results of the research projects to the industrial and scientific community. 

WP 10.1 Information on the website of the consortium

WP 10.2 Presentation of results (overview of the theory, applications and software developed) at conferences

The major milestones and deliverables to measure progress of the project are:

Milestone
Description
Planning

MS 1
Selection of Early Stage (ESR) and Experience Researchers (ER
Month 6

MS 2
Causes for Computational Load identified 
Month 18

MS 3
Three different model techniques developed
Month 24

MS 4
Models cross-validated on case studies
Month 30

Ms 5
Generic optimal modelling and reduction methodology developed
Month 42

Table 1‑2 Overview Milestones
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Table 1‑3 Overview deliverables
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6.1.3 Bar chart

The following figure provides a bar chart showing the planning for each of the project tasks
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6.1.4 Training and Transfer of Knowledge (ToK)

The network as a whole undertakes to provide a minimum of 324 person-months of Early Stage and Experienced Researchers whose appointment will be financed by the contract. Quantitative progress on this, with reference to the table contained in Part C and in conformance with relevant contractual provisions, will be regularly monitored at the consortium level.

6.1.4.1 Overall training and TOK plan

Real knowledge transfer and training in the context of multiple disciplines and organisations can only be realised though “training by research” in multidisciplinary teams exposing researchers on a day to day basis to the consequences of such an approach. The PROMATCH complementary CPTs built around the SME solution providers, will therefore each feature an experienced researcher (ER) at one of the SMEs in combination with two early stage researchers (ESR) from two complementary research institutes. As such PROMATCH develops an integrated “training by research” and knowledge transfer mechanism that contributes to multidisciplinary learning that empowers young entrepreneurial-minded researchers by linking academia and industry.
The following table outlines how the CPTs will be formatted:

Modelling Strategy
Leading PROMATCH partner
Team formation
Researcher hosted by

1. Short-cut modelling
NTNU with Cybernetica
ER: Numerical Computation
Cybernetica



ESR: Chemical Process Technology
NTNU



ESR: Process dynamics
TUD

2. Approximating modelling
RWTH with IPCOS
ER: Chemical Process Technology
IPCOS



ESR: Numerical Computation
 RWTH



ESR: Process Dynamics
EUT

3. Replacement modelling
Imperial College and PSE
ER: Process Dynamics
PSE



ESR: Numerical Computation
Imperial College



ESR: Chemical Process Technology
RWTH

Table 1‑4 PROMATCH research team formulation

The philosophy behind the team formation is to place the (experienced) team leader in the research and development environment which generally lacks his specific expertise but strongly complements the ER’s research focus. Early Stage researchers that ideally are seated in a research environment that helps them develop their skills on their core research discipline will then complement his research team. For example, IPCOS’s specific expertise does not include Chemical Process Technology. The Experienced Researcher hosted by IPCOS is therefore specialised in this 
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field, and the research team will be complemented by two Early Stage Researchers in the field of Numerical Computation and Process Dynamics. 

Early Stage Researchers will be educated within one of the academic institutes and more specifically within the faculty of “his” research discipline e.g. a chemical process engineer will be recruited by RWTH or NTNU where he will perform his initial training and research period. After a period of academic training the ESR will be located in the research environment of his (ER) group leader (up to maximum 30% of his research time) to perform collaborative research in a (semi) industrial environment and in close collaboration with a complementary Early Stage researcher. 

6 young researchers and 3 experienced researchers will be recruited to invest a total of 324 person months in research and training. This corresponds to a total of 216 manmonths for young researchers and 108 manmonths for experienced researchers.

In general, the specific training of the early stage researchers will include:

-
Graduate and Postdoc training courses in the various fields provided by the university partners;

-
Training courses on the applied modelling (gPROMS), model predictive control (INCA) and dynamic optimisation (PathFinder) courses provided by the participating industrial partners;

-
Transfer of knowledge by a team of senior researchers of the university groups and senior/principal consultants of the industrial partners.

A. Training activities for Early Stage researchers
For ESR's to become successful researchers, their primary need is to gain scientific knowledge. In addition, they have to learn to write scientific - international- publications, and hold good presentations at international conferences, in good English. Within this network, the detailed table below shows which training activities are planned to meet the needs of young researchers. 

Furthermore, visits will be planned to several research institutes and SME’s in order to ensure the diversity in training and education. ESR’s will therefore also take courses at institutes other than the CPT where he or she is placed. Special visits of the CPTs will will arranged to industrial end-user companies to reinforce understanding of practical end-user requirements in the context of the specific case-study on which the ESRs and ER perform their research work.

B. Training and Transfer of knowledge activities for experienced researchers

As experienced researchers already have a solid scientific knowledge base, the main scientific training needs for experienced researchers concerns getting informed about new scientific developments and related scientific fields. In addition, to become a successful researcher they have to develop complementary skills related to research management, and more in particular entrepreneurial and application oriented research management in an international and interdisciplinary context.

Experienced researchers recruited in the PROMATCH project will be challenged to contemporarily develop both complementary scientific skills and such management skills. As leader of one of the cross partners’ research groups he will manage two Early Stage Researchers that are placed at one of the (foreign) Universities. Extra skills will be required in managing this group due to the multidisciplinary and multicultural nature of the group, as well as its geographical distribution. Special attention will have to be paid to his team building capacities. Special courses that offer training on these issues are mentioned below. 
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The second challenge for the recruited ER, to develop multidisciplinary knowledge, will be filled-in by placing the ER in one of the SMEs with specific complementary skills and focus to his own. The possibility to work shoulder-to-shoulder with experts on process simulation, modelling tools or process control and optimisation will develop his skills towards a multidisciplinary researcher on the edge between academia and industry. The ER will have the opportunity to gain knowledge from the leading entrepreneurial researcher of the specific research SME (the supervisor) in which he will be placed. He will participate to the working meetings in the company and have regular face-to-face coaching meetings with his supervisor to discuss and exchange knowledge.

The following detailed table provides an overview of the training courses offered by the PROMATCH partners that provide the basis for the personal training plan to be developed by the ESR and ER.
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Overview PROMATCH Training schedule
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6.1.4.2 Visits, secondments and other TOK activities

In the second research phase - in which the specific new modelling strategies will be experimented on the CPT’s case study -  the complementary research teams will join in the same location to work on the development of reduced models. In this way, the network potential is fully exploited while at the same time the researchers will benefit maximally from the knowledge present at the different research teams. Young researchers will learn from working in an application oriented environment where transferring academic research to industrial applications is the core activity.

Ways to implement appropriate transfer of knowledge between the cross-partner research teams within this project are the following:

· Specialised network-wide events that enable the transfer of knowledge between members of      the CPTs. The following events are planned:

· Regular network progress meetings (about 4 times a year) will be organised to verify the progress against the Milestones identified in the common project workplan 

· Common workshops (about once each year). Focus of the workshop will be to exchange knowledge between the three cross-partner research groups on specific issues relevant for the research phase (e.g. exchange experiences on model elements that cause computing load in the different case studies). The workshops will be organised as much as possible in combination with progress meetings

· These special network-wide events will be complemented by visits to relevant conferences, seminars and symposia organised by third parties such as:

· The Annual European Symposium on Computer-Aided Process Engineering (ESCAPE),

· The International PSE symposium (PSE 2006 in Germany),
· The international Foundations of Computer-Aided Process Operations conference,

· The IFAC Symposium on Dynamics and Control of Process Systems,

· International Symposium on Advanced Control of Chemical Processes 

· Visits and secondments for specific transfer of knowledge on a certain topic. 

The ERs will be required to play an active role in PROMATCH appropriate to their career stage. Apart from research, this may involve for example giving tutorials in their areas of expertise at PROMATCH workshops, collaborative visits to other sites (appropriate to the length and goals of their scholarship), and partial responsibility for some scientific or organisational activities (under the supervision of a senior researcher).

6.1.4.3 Network wide training/TOK activities

The early stage researchers will spend their research time predominantly within the R&D groups of the participating universities, but they will do specific parts of their research in the form of stages done at the high tech SMEs. Twice per year workshops will be organised in which all project members participate. These workshops are intended to exchange status and progress of the ongoing research activities and to jointly discuss difficulties encountered in achieving the research objectives. During the three-year research program two open workshops will be organised for which external researchers and specialists of non-participating companies will be invited.
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Below a summary of the workshops and their focus is stated:

· Month 12: workshop to exchange experiences about model elements causing computational impact  related to first principles and physical properties.

· Month 18: workshop to exchange experiences about model elements causing computational impact related to process dynamics.

· Month 24: first workshop to exchange experiences about first experiences related to model reduction techniques.

· Month 30: second workshop to exchange experiences about first experiences related to model 
reduction techniques.

· Month 36: cross-validation workshop on model approaches, reduction techniques, load reduction and functional accuracy.

· Month 42: final validation workshop.

6.1.4.4 Development of Career Development plans and coaching

For each recruited researcher, a personal Career Development Plan will be developed, based on the specific training needs of the involved researcher. The planned training activities within this project are in line with the goals defined in the Personal Career Development Plan (see detailed table with overview of training opportunities offered by the PROMATCH partners). 

PROMATCH will recruit three types of experienced researchers and three types of Early Stage Researchers (chemical engineering, process dynamics and numerical computation), who will each develop their own career development plan in order to develop scientific knowledge on his “own” research discipline to be complemented with additional knowledge about the two complementary disciplines in line with the research objectives of the project. Their career development plan will be especially targeted at developing the scientific knowledge. 

The ER will do the same but will pay substantially more attention to the development of management skills and team building in an international and multidisciplinary context. Their focus will be to develop their career towards entrepreneurial and application oriented researchers.

The draft career development plan will be developed at the beginning of the project in line and complementary to the overall project workplan and taking into account the specific role the ER or ESR will have to play in the project. The plan will be discussed with the supervisor of each researcher and the training and knowledge transfer plan will be fine-tuned according to the needs of the researchers. The personal career plan of the ESRs will also be discussed with the leader of “his” cross-partners research team (on of the ERs).

The supervisor of the ER will dedicate special coaching meetings to exchange views and knowledge with the ER about the progress of the cross-partner research units. These coaching meetings will be structured around specific issues brought forward by the ER based on his experiences in managing the cross-partner research unit and taking into account his personal professional profile (strengths and weaknesses). The meetings will be targeted at helping the ER to grow in his role of manager in international multidisciplinary research teams taking advantage of the experience of the entrepreneurial researcher at the SME where he is placed. 

The career development plans will be targeted at new professional profiles of multidisciplinary researchers in the field. Currently, researchers are educated in traditional first principle modelling based on their knowledge regarding basic chemical and physical processes and laws. As such 
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chemical and physical researchers are not used to neither capable of taking into account the longer-term application objectives of such process models. 

The PROMATCH researchers will each develop a professional career profile that enables them to work both in an academic environment, with SME suppliers (such as the three suppliers involved in the project) and industrial end-users, such as Shell, Bayer, BASF etc, all industrial partners with whom the PROMATCH network has contacts and that will be used to identify real case studies for the project.

Each Researcher will build his personal career plan focussing on future career in one of these three organisations. 
6.1.4.5 Support to practical matters

Each partner will assist recruited Early Stage and Experienced researchers with practical matters such as:

1. Finding an apartment or house to for the period that the researcher is located at their premises (incl. the secondment of “academic” ESR’s at the premises of the SMEs);

2. Finding a temporary living during the period that the researcher is looking for more permanent housing

3. Sorting out formalities with respect to visa and other administrative issues related to transnational mobility;

4. Identifying suitable language courses when necessary;

5. Arranging administrative matters with the national tax authorities; 

Each partner will assign the responsibility to assist the recruited researchers to a member of its staff. The contact data of this person will be communicated to the researcher immediately after his recruiting and he/she will take the initiative to actively assist the researcher to arrange all practical  matters in a professional manner.

6.1.4.6 Training on complementary skills (PM, language etc.)

Management and Team Building training and coaching

Special attention will be paid in the HRM phases of the project to sufficiently support the Experienced Researcher in developing his management and team building skills. This will be done in three complementary manners:

1. Personal assessments and coaching

2. Training on International Project Management

Personal assessments and coaching

In order to develop leadership capacities in entrepreneurial research Experienced Researchers will be offered the possibility to perform an assessment of his personal professional profile. A dedicated subcontractor  - Con7 - will be involved to assist the consortium in this activity. Con7 has developed a (self) assessment methodology and tool and provides coaching for professionals. The assessment tool is based on the Role Diagrammic Approach (RDA) developed as a result of 10 years of scientific research in the field of labour psychology. The research has been performed at the Erasmus University of Rotterdam and the University of Utrecht. It has been conducted through the careful identification and collection of personality characteristics that subsequently have been 
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clustered around 8 axes that represent effective and ineffective psychological roles in a work environment. 

The RDA assessment system provides an automated analysis on an individual. It recently has been adapted to enable self-assessments for entrepreneurs, providing them with a tool to validate their entrepreneurial profile for a successful start up. The tool will be offered on-line to offer ER’s the possibility to perform self-assessments on their proper strengths and weaknesses. Con7 will furthermore be involved to provide training and individual coaching for the ER’s as part of one of the training workshops on international project management. 

Also the ESRs will be invited to integrate assessments and coaching on personal development into their career development and training plan. The PROMATCH consortium partners consider such training as an important tool for the development of entrepreneurial oriented researchers.

Training on International Project management

Common training workshops will be organised by the partners in the beginning of the project and will be dedicated to training of both ER’s and ESR’s in international project management and teambuilding. The training workshop will last a few days and will include lectures on international project development and management from experienced consultants, case studies and personal testimonials from Professors and entrepreneurs (project partners) as well as practical exercises in subgroups to build a common project management plan for the PROMATCH project. The above mentioned personal assessments will be an integrated part of these workshops. 

Furthermore additional training courses will be offered to each individual recruited researcher in the country where he is positioned. The following courses will be offered:

· Course on English language

· Course on Norwegian language (if desired)

· Course on improving presentation skills

· Course on CV preparation

· Several courses on Management Capabilities (organised by School of Management at Imperial)

· Course on writing technical reports and papers

· Course on structuring and efficient oral presentation

· Several courses on professional development (writing, presenting, communicating, organising skills)
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7 Management

The chosen management structure for the project network is shown in the figure below.
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Figure 2.1 - management structure
The management has a three-layer structure with the following main responsibilities:

1. Supervisor(s): a supervisor is appointed to each recruited researcher (ESR or ER). This supervisor is responsible for day-to-day individual supervision/coaching of the researcher.
2. Network team: consist of the supervisors and their trainees (ESR or ER) and other researchers involved in the project. The team is led by the scientist-in-charge who will be the network team leader. The team is responsible for local organisational and operational management and decisions on minor issues that will not affect the project as a whole or the deliverables.

3. Network management team: consist of representatives of each participating organisation through their network team leaders. The management team is responsible for the overall project management, the communication process, various management portfolios, major strategic issues and issues that may affect the whole project.

Ad 1.
Supervisor(s)

One of the objectives is to have well trained, interested and motivated researchers in the particular research topic of this project. In order to reach this aim a close mentoring process of the researcher will be implemented. 

The first foremost supervision is that of early stage researchers. They will be supervised throughout all their project activities (training and networking) and the development of the Personal Career Plan. The experienced researchers will be supervised mostly on their Personal Career Development needs. 
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In some cases the recruited experienced researcher will be the supervisor of the early stage researcher. 

In case of exchange (secondment) of the researcher between organisations for a short period an additional supervisor will be appointed at the sub-host to promote different approaches of scientific and management styles.

The basis of the individual research activities is a mutually agreed upon Individual Workplan between the researcher and the supervisor on targeted quantified results and the expected time path. Development of research performance as well as personal skills are specifically described in this document. 

Tasks of the supervisor
· Monitor and report on progress and other issues to the network team leader

· Develop and implement the Individual Workplan of the researcher

· (Further) Develop and implement the Personal Career Development plan of the researcher 

· Communicate individual needs of the researcher to the network team leader

· Plan and perform regular meetings with the fellow (weekly basis + evaluation meetings))

· Attend regular meetings with network team and sub-host supervisors to exchange information on progress and scientific development

Ad 2.
Network team
Each hosting organisation is represented through a network team. The network team will closely monitor and report on the progress in different areas (scientific progress, training progress, transfer of knowledge progress etc.) In most cases the network team leader will be the organisation’s representative in the network management team. Therefore the network team forms an important link in the communication process of the consortium since all of the management levels are represented in this particular team.

Tasks of the network team 
· Plan and attend regular meetings with network team (and when needed sub-host supervisors) to exchange information on progress and scientific development 

· Communicate with the supervisors and the network management team to exchange information bottom-up and top-down

· Monitor and report on progress to the network management team

· Bring forward the individual needs of researchers to the network management team

Ad 3. 
Network management team
Ton Backx from the Eindhoven  University of Technology/IPCOS Technology is the proposed network co-ordinator. He will be supported by all other network management members to fulfil various portfolios of the management tasks. 

Tasks of the network management team
· Execute, co-ordinate the tasks of  various management portfolios

· Communicate and monitor progress of the network teams

· Obtain audit certificates

· Organise and participate in network management meetings

· Handle any conflict resolution within the project, which could not be handled at a lower level
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Tasks  of the network co-ordinator
· Chair network management meetings

· Communicate and report to the EC

· Monitor and adjust financial progress

· Handle conflict resolutions

The 3 major portfolios of interest to the Network management are the following:

I. Training, Transfer of Knowledge and Network management

One of the project aims is to expose the researcher to different “schools of thought”. The most important communication task in relation to this aim will be extending the created knowledge and training experiences from each research team to the other teams in order to increase the synergy effect of the project. 

This project will integrate a basic individualised package of training activities. This package not only relates to training-through-research but to complementary training as well. As a result a link between the development of the Personal Career Development Plans and the proposed training for the targeted researchers is created. The network management can be approached by the network leaders or the supervisors to further investigate and develop personal and specific training needs. 


Specific tasks related to this portfolio are, amongst others:

· Organise network-wide training and transfer of knowledge activities;

· Organise network-wide events (mini-conferences, workshops);

· Promote and assist in publications on the project network;

· Organise network-wide complementary training and training for specific individual needs.

II. Financial and administrative management

The financial project management will be performed by the network co-ordinator. 


The financial and administrative activities will result in the monitoring and reporting 
deliverables for the project management as well as for the European Commission.

Specific tasks related to this portfolio are, amongst others:

· Organise and implement progress and financial reporting mechanisms throughout the consortium;

· Complete and deliver progress reports and financial reports for evaluation to the EC.

III. Other management portfolios


Beside the above mentioned major activities there are additional portfolios that will be fulfilled by the following organisations:

III.1 Dissemination of results and achievements


Dissemination of the project results during and after the project throughout and beyond the consortium will be done by the three defined network teams and will be co-ordinated by TUD. The following dissemination activities will be performed:

· Information on the web-site of the consortium

· Organisation of summer schools

· Presentation of results at conferences
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· Organisation of international workshops within the consortium and for external organisations

        III.2 Intellectual property rights

The research and development activities in the project are of a pre-competitive nature and require a free exchange of knowledge and contribution of all partners from different scientifical backgrounds. The intellectual property of the foreground knowledge development in the project will be owned collectively by all partners. At the start of the project the consortium will establish an agreement in which the IPR rights will be arranged. 

III.3 Recruitment

The recruitment process aims to find the best person for the job and is therefore selected on the required qualities, talent and characteristics to perform the research. Recruitment will be performed by all partners of the consortium. The co-ordination of the recruitment will be done by Imperial.

The following means will be deployed:

· Recruitment via existing networks and personal contacts with colleagues in Europe

· Posting on university websites and advertisements in newsletters

· Announcements at conferences

· Emailing list such as the CAST-10 list of the American Institute of Chemical Engineer and the European Federation of Chemical Engineers

An equal opportunity procedure is the embedded policy during the recruitment process in the project. This means preference will be given to the female applicants in case of equal qualifications. 

III.4 Gender

Stimulating activities to involve more women in research will not only be included in the recruitment procedures since this has proved not to be sufficient to stimulate women’s participation in research. As described in chapter B6 additional actions in statistics and gender-awareness are included in the project.

Specific tasks related to this portfolio are, amongst others:

· Organise, co-ordinate and implement dissemination mean for the project results;

· Organise and implement recruitment tools in line with the equal policy procedures;

· Agree upon and describe IPR-related issues.

The consortium of partners is considering to subcontract part of the project management activities to PNO Consultants, a firm specialised in the management of European projects. 

Communication process and practical approach

Each particular researcher has his or her own personal supervisor(s). A day-to-day communication process at this level will be part of the management. This will be done mostly by means of traditional communication such as one-on-one meetings, e-mail, telephone and regular mail. Each fellow will be equipped with the necessary tools to perform this kind of communication. An overall project communication process is ensured to integrate all aspects of the training, transfer of knowledge and networking activities.
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The different forms of project activities are often fragmented and executed at several locations. Therefore the network management will actively support and organise a communication tool. In other words, collective share of knowledge and experience at research level as well as training level will be established (intranet, tutoring results, mini-conference, workshops, visits and secondments). 

Decision making structure

Network team: The network team leader will be able to put forward the discussion points (by own means or that of the supervisor(s)) towards the network management team. 

Network management team: In case of major issues or disputes, decisions will be made by consensus of the network management team. 

Meetings

The planned schedule for project meeting is the following:

Who
Purpose of the meeting
Frequency

Supervisor and researcher 
Day-to-day (scientific) mentoring
On a weekly basis

Supervisor and researcher 
Evaluation of progress
4 times per year

Network team
Progress of the project/ individual needs
8 times per year

Network management team
Kick-off meeting
Project start

Network management team
Management and progress
2 times per year

Financial management

Distinction of expenses needs to be made related to the activities of the researchers and the activities related to the hosts.

As long as the required researchers are not yet being recruited the contribution of the EC will be managed centrally by the financial manager and therefore the network co-ordinating organisation within the project (IPCOS).

As of the start of the project (kick-off meeting) specific financial arrangements on distribution of the funding will be decided upon. If changes in the distribution of finances process are necessary the network co-ordinator will be responsible for actions to this purpose. 

The following tables will provide the basis for financial management of the project:

· Table 1: Estimated manmonths per partner per workpackage (both own personnel and recruited researchers)

· Table 2: Overview of costs division between partners and cost categories

Table 2.1: manmonths per partner per workpackage (both own personnel and recruited researchers)
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Table 2: Overview of costs division between partners and cost categories

[image: image8.png]Iy of ESR
Iy of ER

[Reseachers living allowance
Travel allowance

Mailty Allowance

(Career allowance
Participation expense

Reseatch own personnel, mestings etc
ravel expenses own personnel

Website development
Research/Training expenses (workhops)
Publications
Recruitrent costs

ubcontractin

[Own Personnel costs Project Managernent
Travel expenses own personnel
Audit certificates

PROMATCH cost overview

N N UK N UK D N N
7 7 7 7 1 6
i 1 i i
145.499 189222 158625 1229943| 10310625 | 1902654 | 9522435 | 9622435 1101161
1.500 1.500 1.500 1.500 1.500 3.000 1.500 1.500 13500
29923 38,650 32400 31403 26325 48578 24313 24313 255904]
2.000 2.000 2.000 2.000 2.000 4.000 2.000 2.000 18000
i i 14.400 14.400 14.400 14.400 14.400 28.800 14.400 14.400 129600
26,350 44100 27720 29,400 50,400 56.700 39,690 29.295 305655|
i i i 4.563 4.563 4563 4563 4.563 4563 4563 4563 36500)
3500 3500
1.600 1.600 1.600 1.600 1.600 1.500 000|
0|
500 500 500 500 500 500 500 500 00|
5 i 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 5000|
18.900 0 ] 2450 2100 1.890 7.560 1.890 34790)
10.000 10,000 AoED ] 10.000 10.000 10.000 10.000 60000)
2.000 2,008 2.000 2.000 2.000 2.000 2.000 2.000 15000

Equipment 0
(Contribution to not recruited researchers i
ISUB TOTAL COSTS 6113 | 307934 | 286208 | 223710 219.394 35279 | 207749 | 186EE4 € 2016610

Overheads (10%) 2923 29493 | 2431 0626 20.429 33791 18719 | 17.179 187682
[TOTAL COSTS BA058| 337478 7805%8] 24453 239873 386587 226468 203664 7203292
[Percentage total cost 13% [ 8% [ 13% [ 1% | 1% [ 8% [ 10% [ 9% | 100% |
[Percentage total cost pr._countr L ] UK ]

T %% 2% 8% 100%

75,32%)

366655}

6.5%)

10,0%






Promatch
8 Indicators of Progress and Success

8.1 Quantitative Indicators of progress and success to be used to monitor the project

8.1.1 Research Activities

In reporting on progress with the implementation of its research plan the network will provide information and data on the following:

· organisation of 6 project workshops to exchange knowledge between the Cross Partner Teams according to the 3 project phases (please refer to chapter 2 for a detailed account of the topics to be treated in these Workshops)

· participation in and presentations to external specialist workshops and conferences (number; dates, places, title of event)

· secondment of “academic” Early Stage Researchers to the SME suppliers for working with their Cross Partner Team at the same location for the research on different model reduction techniques (number of months, nature, when, where, who) 

· visits to industrial end-users that provide the 3 case studies for the research work of the different CPT’s

· individual and joint publications, directly related to the work undertaken within the contract (number, references) 

· patents or patent applications directly related to the contract (number, references) 

· scientific awards and prizes obtained from the work directly related to the contract (number, details) as relevant

· interest expressed in the networks’ dedicated Website (number of hits; number of participants to the scientific forum, if any) 

· visit of Senior Researchers from inside and/or outside the network (number, name, place and time of visit) 

· synergies with other research initiatives in the field of model based control and optimisation

8.1.2 Training / Transfer of Knowledge (ToK) Activities

In reporting on progress with the implementation of its training and ToK Plan the network will provide information and data on the following: 

· the rate of recruitment of (6) ESRs and (3) ERs for each participant and for the network as a whole (ratio person-months filled/offered) the nature and justification for adjustments, if any, to the original overall number of person-months of ESR and ER as well as to the breakdown of this overall number among the participants (see table contained in Part C)
· the time and duration of each individual appointment.

· the number, names and level of involvement of senior researchers directly associated with the tutoring/supervision of the recruited ESR or ER, at each participant

· the number of ESR that are expected to present their PhD thesis and when

· the number and place of the short visits and secondments, placement in company premises undertaken by each individual ESR or ER either within or outside of the network 

· number of visits of the ESR and ER to their home scientific community 

· attendance at network meetings by the ESR and ER (number, names, place, date) 

· participation in and presentations to workshops and conferences by ESR and ER (number, names, place, date) 
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· organisation of training events (e.g. schools, training workshop/seminar, handson training session by SME software suppliers on software toosl) at individual participant sites (number, attendees' names, place, date) 

· organisation of network-wide training events (number, attendees' names, place, date) 

· participation in training events organised outside the network (number, attendees' names, place, date) 

· number, place, purpose of any meeting (e.g. workshop) organised by the ESR or ER themselves

8.2  Qualitative Indicators of progress and success to be used to monitor the project

8.2.1 Research Activities

In reporting on progress with the implementation of its research plan the network will provide information and data on the following: 

· general progress with research activities in the 3 project phases 1) causes for computational load on three model levels, 2) application of 3 model reduction techniques on computational intensive model elements, 3) validate and compare modelling approaches and model reduction techniques at individual, cross partner team and network level 

· highlights on more particularly innovative developments (new generic modelling and model reduction methodology leading to substantial reduction of computational load) 

· citation index for individual and joint publications directly related to the work undertaken within the contract 

· expected scientific / technological breakthroughs in the field of computational load of industrial process models

· overall progress and possible problems encountered with individual work packages and/or network-wide research activities 

· nature and justification for adjustments, if any, to the original research work plan and/or timetable 

· progress on cross interaction among disciplines represented within the network through the cross partner teams (CPTs) and between the CPTs through Transfer of Knowledge workshops

· progress on cross interaction between academic and industrial partners 

· progress regarding impact of model reduction techniques on case studies provided by industrial end-users outside the network 

· highlights on the scientific community recognition of the network research contribution (awards, invitation to conferences, …)
8.2.2 Training / Transfer of Knowledge Activities

In reporting on progress with the implementation of its training plan and ToK the network will provide information and data on the following: 

· general progress with training and ToK activities programmed at individual, participant team and network level (type of guidance, supervision, coaching or mentoring in place to support ESR and ER) 

· highlights on the development of more particularly innovative approaches to training and ToK such as the impact of the CPT approach, the personal assessment and coaching of the researchers based on the Role Diagrammic Approach (RDA)

· highlights on the exploitation of the "complementarities" between network participants with respect to training and ToK (software training by the SME software developers, academic training on Chemical Process Technology, Process Dynamics and Numerical Computing)
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· nature and justification for adjustments, if any, to the original training / ToK plan and/or timetable (e.g. opportunities for new collaborations regarding training activities) 

· career development plans as elaborated by the ESR and ER involved in the project 

· career development opportunities/prospects for ESR and ER involved in the project 

· achievements regarding the acquisition of complementary skills such as communication, language skills, computer skills, project management, team building, exploitation orientation etc. 

· achievements regarding the training/ToK on specialised software packages for process modelling and control provided by the SME software developers

· level of satisfaction of the trainees (e.g. as expressed in response to questionnaires)

8.2.3 Management

In reporting on progress with its management the network will provide information and data on the following: 

· effectiveness of the "internal" communication and decision making between the co-ordinator, supervisors, network team leader down to the ESR and ER, including feedback processes effectiveness of the communication between the network and the Commission Services (frequency, efficiency, timely feedback's), particularly regarding the conformance with contractual provisions and the implementation of contingency plans where needed

· effectiveness of network communication with industrial and other stakeholders (anticipation of outcomes and possible end-users interests, contact preparation, follow-up and contractual agreement where appropriate)

· network self-assessment through benchmarking activities (exchange of best practices among participants and/or development of ad hoc performance indicators regarding cost management, staff selection, measurement of research/training/ToK outputs, young researchers’ involvement, etc.)

· overall quality and efficiency of the "external" communication strategy of the network (Cordis; personal, team and network web sites updates; newsletters; etc.) 

· effectiveness of the recruitment strategy of the network in terms of equal opportunites (including gender balance) and open competition at international level 

· management of intellectual property and commercialisation of network research output through e.g. new modelling techniques and software tools
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PART C: CONTRACT DELIVERABLES (from A4b of the CPF forms)
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Marie Curie Actions : A4 b

Research Training Networks (RTN)

EUROPEAN COMMISSION

8th Frameswork Programme on Research,

Technologicsl  Development and
Demonstration

Proposal Numberl 512441 Proposal Acronym’ PROMATCH

: Early Stage Researchers Experienced Researchers

§ @10 years)

£ [FulHime Person Marths] Indicative number of Stipend (%) Fullfime Person Months | ndicative number of Stipend (%)

< researchers researchers

1 0 0 0% % 1 0%

2 0 0 0% % 1 0%

3 0 0 0% % 1 0%

4 % 1 0% 0 0 0%

5 % 1 0% 0 0 0%

6 72 2 0% 0 0 0%

7 % 1 0% 0 0 0%

8 % 1 0% 0 0 0%
Sub-Total 216 5 108 3





PART D: COMMUNITY CONTRIBUTION (from A5B of the CPF forms)
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