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ABSTRACT

In this paper an overview will be given of the European Union EURATOM research in the field of
plant life management and ageing of structural components. The results obtained so far in the
projects executed under the &> framework programme (FP-5/1999-2002) will be presented and
discussed in detail.

The objectives of the & framework programme, which is end-user driven, are:
• to develop a common basis for the continued safe operation and prolonging the safe operational

life-spans of existing nuclear installations
• to develop better methods for their inspection, maintenance and management (both in terms of

performance and occupational exposure).

The following three sections were proposed under this heading of the work programme: Integrity of
equipment and structures, on-line monitoring, inspection and maintenance, and organisation and
management of safety. Besides the traditional technological challenges, socio-economic concerns
are also taken on board, such as public acceptance and cost of the nuclear option as well as plant
simplification and man-technology-organisation interaction.

An additional challenge for the EU consists of the enlargements process towards Central and
Eastern European Countries in the coming years. Therefore FP5 pays attention also to plant safety
assessments of W E R reactors and to the spreading of the new safety culture in these candidate
countries in co-operation with similar activities run at the Commission especially under the
programmes of Tacis/Phare and of the Joint Research Centre (JRC).

In the area of plant life management so far 18 projects have been selected for funding by the
European Commission. Most of them are costs shared actions, which means that the European
Commission on the one hand and the project partners on the other hand provide each 50 % of the
necessary funding. The total contract value of the selected projects is about 18 M€. These
projects cover the following technical areas: embrittlement of reactor pressure vessel material,
corrosion of internals and of low ally steels, fracture mechanics, in-service inspection and
monitoring of degradation due to aging and safety-critical computer-based and I&C systems.

In FP-5 a special effort will be done for clustering the EU activities in the same area (in this case
specifically, plant life management) under networks and for establishing interfaces with other related
activities at national, EU (e.g. JRC, Tacis/Phare, ISTC programmes, etc.) and international level
(e.g. OECD, IAEA, ...), thereby contributing to a larger dissemination and transfer of knowledge
gained through national and Community programmes. In doing so, it is hoped to give a new impetus
to the integration of European research efforts in agreement with the spirit of the European
Research Area, which is currently being discussed within the EU in preparation of the 6th framework
programme.

General introduction

The European Commission's activities in the field of nuclear energy are governed primarily by the
Treaty establishing the European Atomic Energy Community (Euratom) and by a body of laws and
rules based,x>n ttie samp Treaty. They are extremely wide-ranging, with operational responsibility
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shared between several Directorates-General (DG), depending on the nature, type and scale of the
tasks. Chapter 1 of the Euratom Treaty contains the articles on promotion of nuclear research
which provide the legal basis for the nuclear research activities proposed and implemented by the
European Commission's Directorate-General Research. DG Research's nuclear research and
development tasks for the Community are geared primarily to three objectives:
- to develop the EU's research and technological development strategies;
- to implement these strategies by means of the four-year Euratom Framework Programme

allowing scientific cooperation between different European organisations
- to promote and disseminate the knowledge acquired by stimulating scientific debate at

European level.

Consequently, DG Research is responsible for attaining these objectives, with the support of the
other Directorates-General responsible for various areas of nuclear research, such as DGs
Transport & Energy and the Joint Research Centre (JRC). Since the ratification of the Treaty on
European Union, all the Community's research, technological development and demonstration
activities have been brought under the twin four-year Framework Programmes: the Euratom
Framework Programme (Euratom FP) on nuclear issues and the European Community Framework
Programme for all other branches of science.

The 170.5 M€ for the indirect actions under the nuclear fission safety programme in FP-4 were
spent mainly to finance research projects, but also on various accompanying measures and training
schemes. Under FP-4 a total of 229 shared-cost and concerted action projects were supported in
total by the European Commission between the following five research areas:

S Exploring innovative approaches
S Reactor safety
S Radioactive waste management and disposal and decommissioning
•s Radiological impact on man and the environment
v" Mastering events of the past (related to the Chernobyl accident)

The activities related to plant life management were conducted in the framework of the research
area of reactor safety and will be treated more in detail further.

The 5th Euratom FP (1999 to 2002) was approved at the end of 1998 and is now in its second year.
The principal strategic goal of the 5th Euratom FP is to help exploit the full potential of nuclear
energy, both fusion and fission, by making current technologies even safer and more economical
and by exploring promising new concepts. The 5th Euratom FP is implemented by means of
indirect research and training activities, including shared-cost actions (the main mechanism for
implementing the programme), training fellowships, support for training networks, concerted actions
and accompanying measures.

The main objectives of the key action on nuclear fission (total budget of 191 M€) in FP-5 are to
enhance the safety of Europe's nuclear installations and to improve the competitiveness of Europe's
industry. Within these broader objectives, the more detailed aims are: to protect workers and the
public from radiation and ensure safe and effective management and final disposal of radioactive
waste, to explore more innovative concepts that are sustainable and have potential longer term
economic, safety, health and environmental benefits and to contribute towards maintaining a high
level of expertise and competence on nuclear technology and safety. It covers four principal areas of
research: Operational safety of existing installations, safety of the fuel cycle, safety and efficiency
of future systems and radiation protection. The research related to plant life extension and
management is conducted within the framework of the research area "Operational safety of existing
installations".

The research under the key action of nuclear fission is carried out principally by laboratories and
research bodies, electrical or engineering companies, the nuclear industry, nuclear regulatory
authorities, small and medium-sized businesses and other public or private undertakings which can
contribute their experience, possibly even in fields which are not exclusively nuclear, to attaining
the objectives of the programme. On the other side, the principal end-users of the results are
nuclear power stations, national regulatory authorities and industry in general.

Background to EU sponsored research in the field of ageing and plant life management
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Looking to the energy market in The EU one can expect a relatively stable number of power plants
operated in the foreseeable future. The industry in most of the countries has changed already from
a construction-oriented profile towards a profile, which serves the needs of utilities for maintenance
and technical support. Most of the nuclear power plant units are approaching or are already in their
second half of design lifetime. The main goals for the next decade will hence be [3]:

•/ To maintain excellent plant reliability and safety in a changing electricity market
•/ To manage uncertainties with limited resources
S To gain public confidence

All end-users believe that research is still needed to further increase the safety and performances of
these power plants, in line with the steadily growing pressure of market and regulatory forces as
well as of the public opinion. Looking at the future of these plants, there is a strong drive to extend
their lifetime where this can be achieved safely, bearing in mind that the lifetime of a nuclear plant is
definitely limited by the ageing of non-replaceable components like the nuclear reactor pressure
vessel (RPV). As a consequence, the understanding of ageing is becoming of increasing
importance (e.g. irradiation embrittlement, other changes in mechanical and microstructural
properties, etc.) to the nuclear industry. More importantly, the optimisation of the operational
conditions of aged reactors and the development of appropriate prediction tools for evaluating the
safety margins are therefore becoming key issues for those in charge of safety and performance.
However, as with all engineering constructions, having an inherent capacity to cause hazards to
people and environment, the safety of nuclear installations does not rely only on technical
precautions (T) but also on their interaction with the attitude (M) of men, and organisational
measures (O). The so-called MTO factor has become world-wide the basis of the reactor safety
culture.

In the "Operational Safety" research activities of the Community, up to now and especially under
FP-4 the emphasis was put on the T component, i.e. the identification and solution of technological
problems. Traditionally the technological problems of nuclear reactor safety are related to the 3
basic safety functions, namely: controlling the power, cooling the fuel and confining the radioactive
material. Their solution lies in the standard 3-levels defence-in-depth approach against accidental
radioactivity releases, i.e.:

•S prevention of abnormal operation and failures
V control of abnormal operation and detection of failures
•/ control of accidents within the design basis

Traditionally associated with this approach are the following concepts:
S the multiple barrier design for the confinement of radioactive material,
S the protection and safeguard systems to ensure the integrity of the barriers
•S the regulatory procedures (for example, the safety analysis reports) to ensure the health

and safety of the plant workers and of the population.

In FP-5 more attention is devoted to the M and O components, including the identification and
solution of practical aspects of operational safety (in particular, man-machine interface and
organisational factors) in close relation with the "changing world". This implies also that issues like
cost/benefit optimisation, plant simplification whilst maintaining the same level of safety and public
acceptance in general need to be considered.

Objectives of FP-4 and FP-5 sponsored EU research in the field of ageing and plant life
management

The principal objectives under FP-4 of the research conducted in the field of reactor safety were to
acquire a knowledge of the main phenomena occurring in the event of severe accidents, to reach a
consensus on how to deal with them in accident analyses, to establish means of mitigating and
managing accidents and to generate experimental results for designing and verifying computer
programs. The fields of research are subdivided into the following sub-areas: in-vessel core
degradation and coolability, ex-vessel corium behaviour and coolability, source term, containment
performance and energetic containment threats and accident management measures and ageing
phenomena. [1],

An important objective of the research activities conducted for ageing under FP-4 was to assess the
safety margins in connection to plant ageing management. The emphasis was on knowledge of
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ageing related damage mechanisms, methods for detection and on-line monitoring of degradation
and models allowing to predict the behaviour of components and structures. Another important
objective was to propose qualified mitigation methods.

The objectives in FP-5 for what concerns operational safety are to provide improved and innovative
tools and methods for maintaining and enhancing the safety of existing installations, for achieving
evolutionary improvements in their design and operation and for improving the competitiveness of
Europe's nuclear industry. Three research priorities have been identified:

•/ Plant life extension and management
S Severe accident management
•/ Evolutionary concepts

The objectives of FP-5 for what concerns plant life extension and management, which is much more
end-user driven than FP-4, are:

S to develop a common basis for the continued safe operation and prolonging the safe
operational life-spans of existing nuclear installations

S to develop better methods for their inspection, maintenance and management (both in
terms of performance and occupational exposure).

The following three sections have been proposed under this heading of the work programme:
V Integrity of equipment and structures
S on-line monitoring, inspection and maintenance
•/ organisation and management of safety.

Besides the traditional technological challenges, socio-economic concerns are also taken on
board, such as public acceptance and cost of the nuclear option as well as plant simplification and
man-technology-organisation interaction.

An additional challenge for the EU consists of its enlargement towards Central and Eastern
European countries in the coming years. Therefore FP5 pays also attention to plant safety
assessments of Russian design reactors and to the spreading of the new safety culture in these
candidate countries in co-operation with similar activities run at the Commission, especially under
the programmes of Tacis/Phare and of the JRC (Joint Research Centre). For example, the JRC run
networks in the field of structural integrity, the Network for the Evaluation of Steel Components
(NESC), the Aged Materials Evaluation Studies network (AMES) and the European Network for
Inspection Qualification (ENIQ) could provide a scientific support in clustering relevant activities.

Overview of projects funded under FP-4 and FP-5 in the area of plant life management

Under FP-4 a total of 11 projects was funded in the field of ageing for a total value of 3.5 M€, out of
which 2.1 M€ was financed from the EU budget (i.e. 60 %). All these projects were grouped in a
cluster called AGE. Note that some FP-4 projects in the Accident Management Measures (AMM)
cluster were also devoted to human problems as well as to maintenance and inspection problems,
addressing hence M and O components of the TMO factor as discussed above. Under FP-5 so far
a total of 18 projects with a EU budget of about 9.7 M€ was selected (total project value estimated
at about 19.4 M€).

In what follows an overview is given of the results obtained in FP-4 and the research which is
conducted in FP-5 using thereby the structure of FP-5. In reference [2] one will find a detailed
overview of the EU sponsored research in the AGE cluster and more generally in the area of reactor
safety under the FP-4.

Integrity of equipment and structures

A Eurocourse on integrity of pressurised components of nuclear power plants is scheduled to be
organised in the course of the 2nd half of 2001. The aim of this course is to provide a comprehensive
insight in the basic elements of integrity assessment and to increase the understanding of the
interdisciplinary nature of integrity assessment, which involves areas such as: definition of loads,
structural analysis, materials characterisation and manufacturing, defect assessment methods, and
non-destructive testing and surveillance methods.
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Embrittlement

Irradiation embrittlement was the subject of a number of different projects funded under FP-4 and
focusing on reactor pressure vessel (RPV) ageing aspects, such as:

•/ how to re-use already tested surveillance specimens in order to obtain more fracture
toughness data

•S the way the neutron doses received by the material are measured in order to be able to
compare results obtained from different reactors

s the loading modes used to measure the fracture toughness.

A European code of practice for reconstitution of irradiated Charpy specimens (used to monitor the
embrittlement behaviour of the RPV) was developed within FP-4 project RESQUE. This should
allow to re-use surveillance specimens, which were tested destructively in order to determine the
fracture toughness.
A guideline for a reference standard dosimeter was developed within FP-4 project AMES-
DOSIMETRY. As a direct result of this project, this type of dosimeter is already applied by
industry. A pilot database, containing important dosimeter parameters used in different countries,
was developed within MADAM. These projects contributed to a harmonisation of the way neutron
doses are measured in different countries which should lead to an easier comparison of data
obtained under different circumstances in different countries and reactors.

Furthermore, validation work of different fracture toughness indexes was performed within the FP-4
project REFEREE. In this project the influence of dynamic loading (used for the surveillance
specimens) on the shift of fracture toughness was studied with respect to the shift obtained under
quasi-static loading (as is the case under real conditions in the RPV).

The projects which have been selected for FP-5 in the area of embrittlement treat the following
problems: improvement of fracture toughness measurements, retrospective dosimetry and role of
impurities such as phosphorus in the embrittlement process.

Within the FP-5 project FRAME work is done in order to improve the assessment of the most
important parameter used to measure the embrittlement conditions of the RPV. Currently this is
done through indirect measurements in a rather conservative way (the so-called reference
temperature methodology, which makes use of Charpy-V notch impact testing). It is difficult to
estimate in a quantitative way the conservatism of this methodology. Therefore the work proposed
will focus on the development of a method which allows to measure directly the fracture toughness.
This should result in a better and more accurate estimation of the embrittlement conditions of the
RPV material.

Within FP-5 project RETROSPEC work will be done to improve the evaluation of the neutron doses
induced in reactor structural materials in those cases where no or unreliable data from surveillance
specimens are available (for example the older generation of VVER-440 type reactors). The
objectives of this project are to develop procedures and guidelines for retrospective dosimetry which
are independent of the type of steel and of the time elapsed after removing the material from the
reactor.

The objective of FP-5 project PISA is to better understand the role of phosphorus in the
embrittlement process of RPV steels and improve the predictability of the impact it can have on
embrittlement. Further work is still needed to understand, in particular, the segregation
mechanisms of phosphorus to internal grain boundaries in RPV steels, as a result of exposure to
irradiation or elevated temperatures, and the subsequent brittle intergranular failure of the material.

Optimisation of operational conditions focusing on corrosion issues

A review of plant concerns has revealed that besides embrittlement of the RPV also corrosion is
one of the more important ageing-related degradation mechanisms. For example, ageing of reactor
internals is in almost all cases associated with irradiation assisted stress corrosion cracking. For
Boiling Water Reactors (BWR) the 2 major corrosion concerns at present are indeed cracking of
the core shroud/plate and possible cracking in the lower plenum region.



Under FP-4, two projects dealt with corrosion. Code validation work was done in the FP-4 project
MODAGE on various corrosion models. Within the framework of FP-4 project DISWEC, guidelines
were produced on the best use of methods to test dissimilar metal welds for their susceptibility to
environmentally assisted cracking (EAC) and to generate quantitative data on crack growth rates in
the regions of the dissimilar metal weld most sensitive to EAC.

In FP-5, two projects deal with irradiation assisted cracking of austenitic steels, the material used
for reactor internals. Within the framework of FP-5 project INTERWELD the radiation induced
damages that promote cracking in the heat affected zones of PWR and BWR core internal
components are studied looking at parameters such as neutron fluence/irradiation conditions,
residual stresses, microstructural and microchemical conditions. Further work is also needed to
produce mechanical properties data for irradiated stainless steels of LWR internals as a function of
fluence up to 70 dpa. This is obne within FP-5 project PRIS. Within FP-5 project CASTOC
environmentally assisted corrosion of low alloy steels under static and cyclic conditions is
studied with the aim to improve service operation and code implementation.

Prediction of structural safety margins: behaviour of full-scale components (fracture
mechanics)

A better understanding of the safety margins for bimetallic welds was achieved in the FP-4 project
BIMET. Furthermore a series of prediction tools for the safety margins were developed within
BIMET. The work done in BIMET allowed to make recommendations on the validity of existing
structural integrity methodologies and to identify those areas where more innovative methodologies
should be used. Further work is required to confirm these findings on real, scale 1 to 1,
components, under prototypical loading conditions (e.g. temperatures in the order of 300 °C and
bending facility). This is exactly the objective of the FP-5 project ADIMEW. Defect assessment
techniques should be further improved to better predict safety margins, in particular with respect to
the constraint effect (i.e. the pattern of crack-tip stresses and strains causing plastic flow and
fracture), which gives rise to an effective toughness for components higher than that measured on
test specimens. This is done in the FP-5 project VOCALIST. Note that these 2 last projects have
close links with the Network for the Evaluation of Structural Components (NESC) run by JRC.

The generation of residual stresses during welding, their variation during service life under thermal
and mechanical loading, and the effect of stress relaxation on creep damage in stainless steel
have been examined in the FP-4 project VORSAC. The project provides increased knowledge of
the effectiveness of remedial methods including post-weld heat treatment and last-pass heat sink
welding, and on the effect of service temperatures, load transients and constraint on stress
variation during manufacture, heat treatment and service life.

Optimisation of operational conditions: dynamic fluid-structure interactions (water
hammer loads)

It is worth recalling that decisions about repair/replacement/back-fitting and safe operational
performances do not depend only upon the loss of integrity of the material (embrittlement,
corrosion) but also upon dynamic loadings during operation (generated, for example, by
condensation induced water-hammers in pipes and open networks). This issue is treated in the
FP-5 project WHLOADS.

On-line monitoring, inspection and maintenance

Under FP-4 only 1 project, AMES-NDT, was dealing with this issue. The objective of the concerted
action AMES-NDT was to verify to which extent non-destructive testing (NDT) techniques can be
used in order to assess material damage. It resulted from the work done that some of the NDT
techniques applied such as for example thermal power measurements showed promising results.
Further validation work is required in order to verify to which extent they can be applied in-service on
real components. For other NDT techniques (e.g. ultrasonic back scattering and absorption,
positron annihilation, etc.) more development and validation work is required in order to evaluate
their potential to support the decision-making process for failure prevention. This is addressed in
the FP-5 project GRETE, specifically for thermal fatigue and irradiation embrittlement.
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Within FP-5 attention is devoted to improve the inspection performance of ultrasonic inspection
aimed at detecting and sizing of possibly present cracks in structural components (FP-5 project
SPIQNAR). Specific issues addressed in this project are: development of a reliable methodology to
produce synthetic defects (or "virtual defect" signals), which mimic the response of certain
important service defects and this with the aim to improve inspection qualification methodologies
and development of signal processing techniques for ultrasonic inspection techniques for the
detection and sizing of cracks in relevant austenitic components

As already mentioned before some of the major corrosion problems for Light Water Reactors (LWR)
are IASCC damage to core internals and IGSCC damage to steam generator tubing. The remedial
actions (e.g. the best chemistry conditions) are still unclear. An important parameter for IASCC,
like any other aqueous corrosion process, is the corrosion potential, which should be measured as
an on-line monitoring technique inside the reactor. For that purpose use is made of a robust
reference electrode. The development of such electrodes which can work in the harsh operational
conditions of LWRs is the objective of LIRES.

Organisation and management of safety

Under FP-4, several projects devoted to accident management measures in the AMM cluster and 1
project in the AGE cluster were dealing with issues on organisational matters.

Under the AMM cluster a thematic network (FP-4 project ISANEW) was set up in order to develop
and compare different methods in order to study the interaction between human and technological
systems. Attention was focused on methodologies based upon the integrated sequence analysis
(ISA) of possible events, considering both the human system and the physical process.

The concerted action ORFA looked at organisational factors and how they influence nuclear safety.
In many studies it is recognised that organisational factors are often the root cause of incidents and
accidents. However, there is unfortunately no agreed aid validated method for their assessment.
Important issues for short-term research are related to the identification and description of those
factors which define good practice, the development of organisational self-assessment tools, the
inclusion of organisational factors in incident analysis, definition of methods of how to maintain the
corporate knowledge, etc. Long-term research needs are related to the development of pro-active
methods of organisational design and methods of integration of organisational factors in PSA
models and theoretical models of the interaction between organisational factors and performance of
crucial components.

Within FP-5 the following issues are addressed in a already approved projects:
S computer-based systems embedded h a nuclear installation to support instrumentation and

control (I&C) functions important to safety within FP-5 project BE-SECBS
•S the development of a safety justification framework for the refurbishment of systems important to

safety (SIS) that is acceptable to different stakeholders (especially licensing bodies and
utilities) within FP-5 project CEMSIS

The FP-5 project VRIMOR is aimed at developing a suite of computer simulation tools and
interfaces together with environmental data capture methods to enable power plant maintenance,
inspection and repair personnel to develop safer, more efficient working methods in line with ALARA
principles. The developments will be applied during a planned reactor outage when the different
aspects of the developed tools will be tested.

Guidelines for a European framework for risk informed inspection were developed within a thematic
network, which was driven by the utilities (FP-4 project EURIS). These guidelines should be able to
identify safety-significant categories for power plant components and to optimise the targeting of
costly inspections. It includes feedback from plant operation and must indicate the specific
components and the locations to be inspected, the defects to be detected and the performance in
detection and sizing to be achieved. The methodology integrates actions or mitigation methods
other than inspection, in order to manage the risk. As a consequence risk informed in-service
inspection (ISI) should, by this optimisation of the ISI programme, reduce the cost and efforts whilst
maintaining safety at its currently high level or above. These guidelines will be used as the basis of
a further discussion first between utilities and then between utilities and regulators in order to verify
how they can be implemented in practice.
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Networking

With respect to enlargement it is important to mention that in the area of nuclear safety the
applicant countries "should co-operate fully in efforts to bring their levels of nuclear safety up to
international standards" in accordance with the approach of the G7 since 1992 and that "the Union
should co-operate closely with the safety authorities of the countries concerned to create a climate
favorable to nuclear safety". The challenges in the area of nuclear safety are actually of both an
organisational and a technological nature. They can be solved in part by Community research
involving both West and East European partners: particular aspects such as plant life management
and accident prevention/mitigation strategies will be dealt with in a new concerted action
VERSAFE, which will be funded under FP-5.

In FP-5 a special effort will be done for clustering of the activities and also establishing
interfaces/contacts with other related Community activities. This issue is specifically addressed in
the October 2000 call for proposals, of which the results will be known mid 2001.

Conclusions and future prospects

FP-4 and FP-5

The safety issue considered in the AGE cluster under FP-4 was that of the continued safe
operation of ageing nuclear power plants. The cluster was composed of 7 cost-shared and 4
concerted actions, grouping all together 35 institutions from the EU and Associated Countries
(including Switzerland). The 41 framework programme was the first one, in which the issues of
ageing and plant life management were addressed in a systematic way. The results generated
within the projects allow to validate assessment tools for ageing behaviour (considering corrosion,
fracture mechanics, non-destructive testing and irradiation embrittlement). This validation work will
lead to a reduction in uncertainties, increasing hence the safety - and the performances - of nuclear
power plants.

The activities under the 531 framework programme in the field of ageing build further on the activities
conducted under the 4th framework programme, considering aspects of both safety and cost. The
objectives are to develop a common basis for the continued safe operation and prolonging the safe
operational life-spans of existing nuclear installations and to develop better methods for their
inspection, maintenance and management. The following specific issues are addressed in the 18
projects, which started in the second half of 2000:

S Integrity of equipment and structures: embrittlement, corrosion, behaviour of components as
a whole (fracture mechanics) and water hammer loads

S On-line monitoring, inspection and maintenance: development of innovative techniques for
monitoring of corrosion conditions and material damage and of improved ultrasonic
inspection techniques

•/ Organisation and management of safety: cost-effective modernisation of systems important
to safety and safety evaluation of computer based systems

In FP-5, a special effort is done for clustering of the activities and also establishing
interfaces/contacts with other related Community activities, thereby contributing to a larger
dissemination and transfer of knowledge gained through national and Community programmes.
More information about the above research themes, which are implemented primarily by DG
Research as "indirect" shared-cost actions can be found in homepage
http://www.europa.eu.int/comm/dq12/rtdinfo.html>. The Joint Research Centre (JRC), with its seven
institutes, is the Community's own research Centre which contributes to the implementation of the
framework programmes by carrying out "direct" actions (see homepage
http://www.irc.org/irc/index.asp). Further information about Community research policy and rules
can be found on the CORDIS website: www.cordis.lu .

European Research Area and FP-6

More generally, a new impetus will be given to the integration of all European research efforts,
especially in the light of the current discussions around the Commission Communication "Towards
a European research area" [5]. Recently, in October 2000, another Communication was published:
"Making a reality of the European Research Area : Guidelines for EU research activities (2002-



2006)" [6], taking into account the results of the evaluation of the previous framework programmes
carried out by an independent expert panel as well as the many comments received regarding the
first Communication. The principles which should guide research to be conducted at European
level are:

• focusing on areas where Community action can provide the greatest possible « European
added value » compared with national action

• close partnership with the Member States, research institutes and companies in Europe by
networking the main stakeholders

• greater efficiency by channelling resources to bigger projects of longer duration.

Practically arrangements of the following types are proposed:
• networking of national research programmes through support for the mutual opening-up of

programmes and EU participation in programmes carried out in a co-ordinated fashion
• creation of European networks of excellence by networking existing capacities in the

Member States around «joint programmes of activities »
• carrying out large targeted research programmes conducted by consortia of companies,

universities and research centres on the basis of overall financing plans
• greater backing for regional and national efforts in support of innovation and research

conducted by SMEs
• more diversified action in support of research infrastructures of European interest
• increase and diversification of mobility grants not only 6r EU researchers but also for

researchers from third countries ;
• action to strengthen the social dimension of science, in particular in matters concerning

ethics, public awareness of science and giving young people a taste for science.

The Commission is not at this stage proposing priorities for research in Europe. These will be fixed
after wide-ranging consultation with the various programme committees and with the main research
stakeholders in Europe, in line with the above-discussed criteria of public benefit and European
added value.

6. References

1. A. Zurita and G. Van Goethem, EU research on severe accidents: achievements of FP-4 and
prospects for FP-5, Proceedings 2000 ASME Pressure Vessel and Piping Conference, Seattle,
July 23-27.

2. FISA99 - EU research in reactor safety conference, Proceedings of the Conclusion symposium
on FP-4 shared-cost and concerted actions, held in Luxembourg, 29 November - 1 December
1999, EUR 19532 EN, published by the Office for Official Publications of the European
Commission

3. H. Schulz, "Challenges left in the areas of materials ageing and plant modernisation",
Proceedings of the Conclusion symposium on FP-4 shared-cost and concerted actions, FISA
99 - EU research in reactor safety conference, held in Luxembourg, 29 November - 1
December 1999, published by the Office for Official Publications of the European Commission

4. Research and training programme in the nuclear field (1998-2002), Work programme revision
July 2000, website: www.cordis.lu/pub/fp5-euratom/docs/h_wp_en_200001.pdf

5. "Towards a European Research Area", Communication of the European Commission,
COM(2000)6, January 2000

6. "Making a reality of the European Research Area : Guidelines for EU research activities (2002-
2006)", Communication of the European Commission, COM(2000)612, October 2000.


