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A4.1 SCIENTIFIC AND/OR TECHNICAL QUALITY  

 
Concept and objectives 
 
Nuclear data are a very important tool for the assessment and improvement of present nuclear reactors, 
irradiation facilities, fuel fabrication and waste management installations, as well as for radioactive 
installations devoted to medical environmental and applications.   

Nuclear data is one of the key pieces for the interpretation of the observed performance of nuclear 
systems in normal and accident condition. Any calculation or simulation of the behavior or safety of a 
nuclear system has to evaluate the production and transport of neutrons, photons and charged particles 
and recoil nuclei. Nuclear data are required to identify the sources of radiation, the levels in different 
areas of the facility, the effect on people and materials, the nature and amount of nuclear wastes, the 
isotopic evolution and activation of irradiated materials, the safety margins of a reactor for modification of 
its operating conditions or the potential and extent of environmental effects. Nuclear data is also needed 
to convert the direct data from radiation detectors into information about the safety and status of the 
nuclear systems. In addition, these same nuclear data are needed for applications in medicine, 
optimizing the dose during irradiation treatments or the protection to the patients during nuclear medicine 
diagnostics.  

In addition to the previous applications, precise simulation systems are also required to optimize the use 
of the very scarce, expensive, long and difficult demonstration and validation experiments of nuclear 
safety and feasibility. The simulation cannot replace the demonstration experiments, but can improve the 
probability that the demonstration provide the data actually needed, the feasibility of experimental 
facilities, and can reduce the number of experiments actually required, by providing precise interpolation 
tools. This is especially relevant for safety related experiments, and particularly for the behavior of 
nuclear systems in accidental conditions, where the difficulty of the experiments makes it a must to carry 
out the most detailed and best estimate simulation of the designed experiment and its procedures well 
before the experiments are performed. 

The Strategic Research Agenda (SRA, 2009) of the Sustainable Nuclear Energy Technology Platform 
highlights the need to develop competences and research infrastructures on the cross-cutting R&D topic 
of “Modeling, Simulation and Methods”.  It states that vendors, regulators and operators rely significantly 
on modeling and simulation for safety assessment, licensing, design and issue resolution during plant 
operation and further that the theoretical models underlying these simulations inherently depend on 
nuclear data and experimental facilities providing detailed measurements for validation of codes. It calls 
for quality assurance of simulation tools and nuclear data by performing high quality measurements for 
their validation and underlines the need for the associated research infrastructures and data 
measurement and processing competences. “Additional experimental measurements and their detailed 
analysis and interpretation are required in a broad range of neutron energies and materials. This is 
particularly true for fuels containing minor actinides for their transmutation in fast spectra.” 

The EUROSAFE consortium of European nuclear safety organizations in their letter evaluating the safety 
research component of the SRA emphasizes that besides activities supporting regulatory issues directly 
it is “mandatory to maintain a layer of basic research, which comprises the development of simulation 
tools, assessment methods, data banks and experimental programmes carried-out in dedicated 
laboratories with their research infrastructure”. EUROSAFE further highlights the need for complete 
libraries in regions relevant to safety analysis, for uncertainties and covariances of nuclear data, and for 
the quality assurance process of producing evaluated nuclear data. 

Nuclear data uncertainties are the ultimate limit of the precision of the simulation systems, as modern 
computational simulation tools include sophisticated modeling able to exactly take into account the 
physics of the process under study. However the modeling cannot be better than parameters used in the 
model, and those parameters are the evaluated nuclear data.  

Most recent developments of simulation tools are dedicated to widen the scope and flexibility of the tool, 
or to combine the simulation of different phenomena taking place simultaneously within the same 
system, but all this cannot improve the accuracy of the simulation results, if the nuclear data are not 
improved correspondingly.   

Despite the history of operation of nuclear systems to increase the safety of nuclear systems at EU level, 
there is still the need for significant improvements in nuclear data, if we want to be able to predict with 
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sufficient accuracy the behavior and safety limits of the present reactors in operation conditions, different 
from normal operation, and in particular after extreme perturbations of their operating conditions. We 
also need new nuclear data to optimize and evaluate the safety limits of new generations of nuclear 
systems proposed for electricity production or for nuclear waste management. In addition to better 
nuclear data, a much better assessment of the nuclear data uncertainties and correlations is also 
needed to make use of best-estimate codes in general but in particular for safety applications. These 
uncertainties had been very badly known until recently developments have started to propose methods 
for their estimation and utilization. The situation is still far from satisfactory and large efforts are needed 
to improve this situation.  
   
Many different types of nuclear data are needed for the safety of the different operations of nuclear 
reactors, nuclear waste management or nuclear irradiation facilities. The main categories are cross 
sections of different reactions (elastic, inelastic, capture and fission), distributions of the energy, 
multiplicity and directionality of the radiation following those reactions, decay data (decay heat and 
radiation emitted in the decay) and fission yields. Between the isotopes needing better data are several 
actinides and fission fragments, particularly those most difficult to measure or to prepare samples.  
 
Sensitivity analyses for advanced systems, such as the ones needed to minimize the high-level waste, 
and for light water reactors have established priorities for nuclear data with very tight target uncertainties 
to be in condition to provide reliable predictions based on models. As demonstrated by recent 
international (OECD-NEA, IAEA), EC (ANDES, ERINDA, EUFRAT), regional (JEFF, ENDF/B, JENDL) 
and national nuclear data projects (GEDEPEON, TRAKULA) the nuclear data requirements in the 
domain of nuclear safety (High Priority Request List for nuclear data of the OECD-NEA) are very 
challenging. 
 
In order to have nuclear data available to applications, like safety calculation, several steps are needed 
in what is known as the nuclear data cycle. The nuclear data are typically deduced from a differential 
measurement (a more or less direct measurement of the reaction of interest separated from other 
effects). This requires a sample preparation and the availability of sophisticated detection systems and 
controllable sources of neutron and other radiations (often based on particle accelerators). Then the data 
are analyzed and results stored in international libraries (in particular by NEA/OECD and IAEA). Putting 
together several measurements and using nuclear theories, the data are analyzed producing what is 
known as "evaluated nuclear data libraries". These libraries are available from the same international 
organizations, thanks to the contributions and direct efforts provided by countries and research 
organizations. These evaluated data are the validated by comparing their predictions to integral 
experiments (complex systems, typically experimental reactors, where many effects are influencing on 
each data but which are able to closely reproduce conditions and parameters of direct applications to the 
operation and safety of the industrial nuclear systems). From the differences between predictions and 
integral experiments, we can deduce some corrections to the basic nuclear data, and the eventual need 
of additional differential measurements or evaluations, repeating the process until the required accuracy 
is achieved.     
 
The process of validation by integral experiments, explains the need for new measurements (with new 
evaluations and new integral experiments) when, either, we need to simulate known systems in new 
conditions or new systems. The variation of conditions is often the result of the need of improvements in 
the safety limits or in the performance of the system in new external conditions, and so the capability to 
respond to these needs is required in a sustainable manner for long periods.  
 
In this context the recent nuclear accident at Fukushima and the follow-up stress test are already and will 
raise new important challenges to the accuracy and validation of the available nuclear data. The main 
process taking place in the plant are essentially understood, but still some time (even some years) will 
be needed before all the details are clear and the specific demonstration and validation experiments can 
be precisely defined. However, some trends, already clear, need developments in nuclear data. First, 
there will be the need to use best-estimate codes to evaluate the performance and safety limits of the 
present and future nuclear power plants under extreme external conditions and combinations, similar to 
what happened in Fukushima. This will raise issues on accuracy and on the availability of methods for 
reliable estimation of the uncertainty in the best-estimate simulations from the uncertainty in the basic 
data. This will require new evaluations, new measurements and probably some dedicated validation 
integral experiments. Another effect of Fukushima has been to highlight the relevance of the spent 
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nuclear waste safety. For this purpose a special attention to improve the accuracy and assess the 
uncertainty of the fission yields and decay data is needed. 
 
To reply to these needs, the EU has a large potential, including a number of national infrastructures that 
allow making some differential measurements and others that allow some integral experiments. There 
are also some EU facilities for nuclear data in the JRC, and the international laboratory of CERN at 
Switzerland. The present facilities could allow replying to some of the new needs, but we already know 
that, for some very important measurements of actinides related to nuclear reactor and waste safety, we 
need to increase the performance of these facilities by at least one order of magnitude. In this sense, 
there are significant efforts to prepare more powerful infrastructures. The second part of the EU 
capabilities, as important as the first one, is a large number of research groups and laboratories, able to 
develop each of the different steps of the nuclear data cycles described above (detection systems, 
evaluation procedures, high-energy models, validation analysis, simulation tools,...).  
 
Indeed, it was concluded by the CANDIDE project in the final report, and confirmed by the ANDES, 
ERINDA and EUFRAT projects that important steps are required to meet the challenges of required 
nuclear data uncertainties and full integration of nuclear data, evaluation and validation research into a 
modern approach for reliable safety assessments using in-depth modeling of nuclear facilities and the 
fuel cycle. These new steps should emphasize significant improvements in high quality data, 
completeness of libraries, uncertainties and covariances, verification and validation, automation of data 
evaluation and processing. To tackle these challenges effectively requires significant improvements in 
measurement capabilities and in data evaluation, verification, validation and processing technology. 
 
However, the EU nuclear data community has one weakness, and it is its fragmentation. The large 
potential is obtained by putting together many small pieces, that often had moderate weight inside their 
organizations.  The second largest difficulty is the effect, for small groups, of large fluctuations in the 
support for personnel, risking the continuity of their, very often unique, know-how. Continuity, fostering 
and developing the know-how are very important for the completeness and coherence of the nuclear 
data research for nuclear safety at EU level. Most experiments are done in collaboration between 
different EU nuclear data groups, but to be more efficient, more sustainable and more competitive in a 
new period of research concentrated in large initiatives, with scarce resources and largely influenced by 
member state programming, a new  level of pan-European integrated research initiative is needed for the 
coordination and integration of all the infrastructures and capabilities available for nuclear data research 
that can interact with the other actors in the EU research area. 
 
So at present, there are a number of challenges to the nuclear data to reply to all the needs associated 
to the improvement of the safety of nuclear systems at EU level: 
 

1) To optimize the use of resources, facilitating the access of experimental teams (normally 
multinational) to access the available EU nuclear data facilities, 

2) To build facilities that provide much larger number of neutrons for differential measurements of 
nuclear data (fluence and instantaneous flux) to allow measurements on short lived and rare 
materials, 

3) To be able to fabricate the targets needed for the experimental measurements, particularly 
radioactive targets and with special attention to actinides and fission fragments, 

4) To develop the methodologies and capabilities of the facilities and the R&D teams performing 
measurements, evaluation and validation of nuclear data and nuclear models. 

 
In consequence, we propose to develop a sustainable pan-European integrated research initiative 
combining the nuclear data infrastructures, both facilities and capabilities, available in the EU to 
contribute to increase the safety of nuclear systems at EU and international level.  

The CHANDA consortium prepared to develop this initiative is built on partnerships developed under 
various earlier EC projects (ANDES, ERINDA, EUFRAT, CANDIDE, EFNUDAT, NUDAME, 
EUROTRANS), has the leverage to include additional partners in nuclear safety related research and 
has close ties with international organizations such as the OECD-NEA (JEFF project and databank) and 
the IAEA. 

To develop this project we propose 4 groups of activities in what we call Domains of action: 
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Domain A: Coordination activities, enabling the development of a common vision, of a research 
roadmap for several years, and of the management structure to make this happen, including: 

-  One action to identify the best structure and support to synchronize and glue the national initiatives in 
most relevant topics at the EU level, and how to adapt to, present and near future, R&D&i EU 
organization tools and structures. Special attention will be paid to the possibility of using EERA, or an 
equivalent set of multilateral agreement between the interested member states funding agencies, to 
develop a sustainable management structure and to the coordination of nuclear data priorities for 
increased safety of nuclear systems with international organizations. This will be developed in the 
work-package WP1. 

-  One action to find the possible synergies with other fields of research, including medical applications, 
homeland security, safeguards, nuclear fusion or fundamental physics, and other funding 
mechanisms. For this purpose we will benefit of the multidisciplinary nature of many of the 
organizations of the consortium.  This will be developed in the work-package WP2. 

-  Coordinating the EU activities for target preparation and characterization, preparing for an 
international network of this type of laboratories (starting at EU level, but including at the end partners 
from all other regions of the world). The initial group of institutions participating in the network will 
include: CNRS, GSI, JRC, JYU, PSI, and the University of Mainz. It is also foreseen to validate the 
feasibility of such a structure by coordinating with the rest of the partners the identification and 
fabrication of a very reduced number of targets useful for the experimental activities to improve safety 
related nuclear data related to safety. Financial resources will be committed to the upgrading of the 
required laboratory tools for the actual fabrication of those targets, after an open process within the 
network and the partners of CHANDA. This will be developed in the work-package WP3. 

- Coordination of the identification and prioritization of the needs of access to the existing EU 
infrastructures, relevant to the nuclear data R&D for increased safety of nuclear systems, along the 
duration of the project. An international peer review committee will evaluate proposals for an open call 
to request access to any of the facilities of the consortium. The allocation of resources to the facilities 
will be proportional to the actual request and utilization of those facilities. That is the reason, why 
some partners are members of the consortium without any initial allocation of resources, but with a full 
commitment to provide access to their facilities with well defined rules. This will be developed in the 
work-package WP4. 

Domain B: Joint research services and access offered to scientists not belonging to countries with 
relevant research infrastructures, based on the excellence of their proposed research work by supporting 
the transnational access to existing infrastructures, and the building and commissioning of new break 
through facilities open to scientists not belonging to the host countries, including: 
 
-  Support to experiments at existing consortium facilities, including support to the operational costs and 

maintenance of the facility and to the travel costs for the external users of the facilities. The list and 
main characteristics of the facilities offering the transnational access is shown in the table A4.1.0. This 
activity will be developed in the work-package WP5. 

-  Scientific support of experiments, where financial support is given to individual researches to develop 
(in longer periods, of several weeks) their R&D on nuclear data for increased safety of EU nuclear 
systems. The selection will also be performed by a transparent process and open to all EU 
researchers, eligible for EU support. This will be developed in the work-package WP6. 

-  Support to the finalization of building and commissioning of the facilities: Neutron For Science, NFS at 
GANIL, and the short flight path experimental area of n_TOF, n_TOF EAR2 at CERN, both 
programmed to start the commissioning phase within 2014.  Each facility will provide one or two 
orders of magnitudes improvement over the best available performance in any EU facility for 
differential nuclear data measurements. NFS will address the integrated fluence and n_TOF EAR2 
the instantaneous flux, becoming very complementary tools. The support will be dedicated to provide 
permanent equipment needed for the nuclear data measurements for increased nuclear safety. This 
will be developed in the work-package WP7. 

 



                                                                           8 

Organisation  Short description Unit cost 
(estimations) 

Fraction 
supp. 

Helmholtz-Zentrum  
Dresden-Rossendorf 
Institut für 
Strahlenphysik,  
Postfach 51 01 19,  
D-01314 Dresden, 
Germany 

Availability of a 40 MV superconducting linear electron 
accelerator, yielding neutron energies from 200 keV to 8 
MeV. In addition, a high intensity DT-generator is on site. 
Proven experience and knowledge in fission, capture 
and scattering cross section measurements. Availability 
of hot cells for nuclear targets, as well as an 
underground low level station.  

 
433 €/h 

80% 

Institute for Reference 
Materials and 
Measurements 
Retieseweg 111 
B-2440 Geel, Belgium 

Availability of a 150 MeV linear accelerator for time-of-
flight measure-ments and a 7 MV Van de Graaff 
accelerator. Neutron energies from 10 meV to 24 MeV. 
Proven experience and knowledge in fission, capture, 
inelastic scattering, activation and transmission cross 
section measure-ments as well as charged particle 
measurements. Experience in target preparation and 
characterisation: thin layers, actinides and non-actinides 

Gelina 
65 €/h 

 
vdG 

202 €/h 

100% 
 
 

100% 

CERN,  
CH 1211 Genève 23, 
Switzerland 

Availability of a neutron source (n_TOF) based on the 20 
GeV proton beam of the CERN PS. Neutron energies 
from 1 eV to 250 MeV. Proven experience and 
knowledge in fission and capture cross section 
measurements.  

3409 €/h 8% 

Centre National de la 
Recherche Scientifique / 
Institut  National   de 
Physique Nucléaire et de 
Physique des Particules. 
3, Rue Michel Ange 
PARIS Cédex 16 
FRANCE 

1-CNRS/IN2P3/Centre d’Etudes Nucléaires de 
Bordeaux-Gradignan (CENBG) :Availability of a 3.5 MV 
Van de Graaff accelerator (AIFIRA), Neutron energies 
from 0.1 MeV to 6 MeV. Proven experience and 
knowledge in fission, capture, activation and 
transmission cross section measurements.  
2-CNRS/IN2P3/Institut de Physique Nucléaire 
d’Orsay (IPNO) : 15 MV Tandem accelerator, and  very 
low energy ( ~ 30 keV) secondary beams produced by 
photo-fission (ALTO). 7 beam lines. Availability of hot 
cells for nuclear targets. Proven experience in handling 
radioactive materials. Measurements of charged-particle 
induced nuclear reactions, accelerated ions from protons 
to Au. Kinematically focussed neutrons from  p(

7
Li,n)

7
Be 

reactions. 

AFIRA 
116 €/h 

 
 

ALTO 
422 €/h 

100% 
 
 
 

33% 

Uppsala University 
The Svedberg 
Laboratory 
Box 533, S-751 21 
Uppsala, Sweden 

Availability of a cyclotron accelerator (25-180 MeV). 
Quasi monoenergetic neutron facility (20-175 MeV). 
Enhanced neutron flux and atmospheric-like neutrons 
(ANITA).   Proven experience and knowledge in fission, 
activation, scattering and light-ion production cross 
section measurements.  

788 €/h 58.4% 

Physikalisch-Technische 
Bundesanstalt 
PO-Box 3345  
D-38023 Braunschweig, 
Germany 

Availability of a 3.75 MV Van de Graaff accelerator and a 
CV28 cyclotron. Neutron energies from 5 MeV to 15 
MeV. Calibration fields in the energy range from 0.024 
MeV to 19 MeV. Proven experience and knowledge in 
fission cross section measurements. Proven experience 
in production and characterisation of neutron beams, 
calibration of detectors and measurements of neutron-
induced cross sections.  

281.40 €/h 100% 

Nuclear Physics Institute 
Academy of Sciences 
CZ-25068 Rez 
Czech Republic 

Availability of cyclotron and LWR-15 Research Reactor. 
The high intensity cyclotron beam allows experiments 
with quasi mono-energetic neutrons in the energy range 
from 20 MeV up to 37 MeVand with a white spectrum 
neutron beam with mean energy 14 MeV. Neutronguide 
and the gamma-gamma coincidence spectrometric setup 
installed at the rented reactor channels on reactor LWR-
15. Proven experience and knowledge in activation and 
cross section measurements and neutron gamma 
capture spectroscopy. 

293 €/h 67.9% 
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Centre for Energy 
Research, Hungarian 
Academy of Sciences 
P.O. Box 49.,  
H-1525 Budapest 114 
Hungary 

Availability of a 10MW Research reactor, Neutrons from 
the reactor in the cold and thermal energy range with a 
maximal flux of 2.2 10

14
 n/cm

2
 s at thermal energy. 

Proven experience and knowledge in fission, capture, 
activation and transmission cross section 
measurements. 
 

121.16 €/h 100% 

Department of Physics
   
P.O.Box 35 JYFL 
  
FI-40014 University of 
Jyväskylä 
FINLAND   

Availability of a K = 130 MeV heavy ion cyclotron and a 
new high intensity K = 30 MeV cyclotron, with an Ion 
Guide Isotope Separator On-Line (IGISOL). A fast fission 
neutron field will become available. Proven experience in 
fission yield distributions and about the development of a 
novel technique employing a Penning trap to determine 
isotopic yield distributions.  

220 €/h 82% 

Horia Hulubei National 
Institute of Physics and 
Nuclear Engineering - 
IFIN HH 
 Romania 

Availability of a 9 MV Tandem Van de Graaff accelerator 
for ions from p to Au. Proven experience in the 
production and characterisation of charged particle 
beams, data taking and analysis. 
 

98.16 €/h 100% 

National Physical 
Laboratory 
Hampton Road 
Teddington,  
TW11 0LW 
Middlesex,  
Great Britain 

Availability of a 3.5 MV Van de Graaff accelerator. 
Neutron energies from 27 keV to 17 MeV. A well-
characterised thermal neutron field is also available. 
Proven experience and knowledge in production and 
characterisation of neutron fields, testing and calibration 
of neutron detectors, and neutron capture cross-section 
measurements in the thermal neutron fields.  

345 €/h 100% 

Frankfurt Neutron 
Source at the Stern-
Gerlach-Zentrum 
Institut für Angewandte 
Physik 
Goethe-Universität 
Frankfurt 
Frankfurt am Main 

Proton accelerator with beam of up to 5 mA under 
development for the production of high neutron fluxes in 
the energy range of 1 to 500 keV. Intense neutron pulses 
of 1 ns length and repetition rate of up to 250 kHz for 
time-of-flight measurements will be possible. Full 
operation is scheduled for 2014. 
 

  

CEA Ile de France 
(Essonne)  
BP 12 
F-91680 Bruyères-le-
Châtel, France 

Availability of a 4 MV Van de Graaff accelerator and a 
7MV Tandem Van de Graaff.  Monoenergetic neutrons 
from 0.030 MeV to 20MeV. Proven experience and 
knowledge in fission, capture, activation and 
transmission cross section measurements.  

271 €/h 83% 

University of Vienna 
VERA Laboratory 
Waehringer Strasse 17  
A-1090 Vienna 
Austria 

Availability of a 3 MV Tandem accelerator with 
Accelerato r Mass spectroscopic capability (VERA) over 
the entire mass range of the chart of nuclides.   

432 €/h 55% 

University of Oslo 
Department of Physics 
NORWAY 

Availability of a 35 MeV cyclotron for protons, deuterons 
and He ions. Experimental setup optimized for surrogate 
reaction studies.  

252 €/h 0% 

Neutrons for Science 
GANIL 
Bd. Becquerel, BP 
55027,  
14076 CAEN Cedex 05 
France 

Availability of very intense neutron beams in the energy 
range from 100 keV to 40 MeV produced by  the 
SPIRAL2 LINAC. Continuous spectra from a Be-
converter or quasi monoenergetic neutrons from 7Li(d,p) 
can be obtained. The flux for time of flight measurements 
will be about 8*10

7
 n/cm2/s.    

3000 €/h 5% 

CEA Cadarache 
Centre d'etudes de 
CADARACHE - Bât 230 
13108 Saint Paul Lez 
Durance Cedex 

MINERVE experimental reactor: pool type reactor 
operating at 
a maximum power of 100 watts. Several lattices 
corresponding to different neutron spectra can be built in 
the central region of the 
reactor, corresponding to different neutron spectra. 
 

  

 

Table A4.1.0 List of participating facilities offering  transnational access in CHANDA 
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Domain C: Joint research activities to upgrade the capacities of the EU nuclear data facilities by 
development and validation of new experimental techniques, detection systems, integral measurements, 
evaluation methods and uncertainty estimation, including: 
 
-  Development and validation of new measurement capabilities and methodologies, solving challenges 

risen by the improvement on precision needed in fission, capture and scattering cross sections of 
major actinides, like U-235 and U-238, or minor actinides important to improve safety of the 
management of the nuclear wastes from present reactors, and the safety of possible future nuclear 
systems to manage these nuclear wastes, or other applications.  Also better tools for obtaining decay 
data and fission yields needed to predict the decay heat and delayed radioactivity from irradiated 
nuclear fuel, in normal and after accidental conditions, will be developed. The data affecting the safety 
of EU nuclear systems in all the parts of the fuel cycle will be taken into account. This will be 
developed in work-package WP8.  

 
-  Development and validation of new nuclear data evaluation and application capabilities, needed to 

benefit from the better measurements and emphasizing a reduction in the delay between the 
availability of new data and their application in safety related simulations and analyses of nuclear 
systems. Special emphasis is placed on developing tools and capabilities to generate the associated 
uncertainties and correlation matrices as well as the tools to allow their utilization in the most 
advanced simulation systems. This will be developed in work-package WP9.    

 
-  Development of nuclear data for Myrrha reactor safety analyses, to respond to the advanced stage of 

the design of this experimental facility. Myrrha will be used for the validation of safety of present 
reactors, of advance systems for nuclear waste management and for the demonstration of the safety 
of future reactor technologies with enhanced long term sustainability. Specific test and validation of 
the most critical nuclear data for the Myrrha safety and licensing will be performed and analyzed, in 
coordination with the JEFF/NEA data library project. This will be developed in work-package WP10. 

 
-  Development of a methodology for uncertainty assessment and minimization in ADS spallation targets 

and accelerator safety analyses, including an specific review of the needs for the Myrrha 
demonstration facility, that uses an accelerator driven neutron source in one of its configurations.  The 
methods for minimization of the uncertainties due to the physics models and experimental techniques 
linked to high-energy nuclear reactions affecting to the safety of present experimental facilities and 
future nuclear systems, particularly those designed for nuclear waste minimization, will also be 
improved and validated.  This will be developed in work-package WP11. 

 
-  Development and validation of new capabilities for integral experiments, by developing new ways to 

combine different integral experiments with differential measurements for materials relevant to the 
nuclear safety of present and future nuclear systems in the EU, especially when it is difficult to 
fabricate targets, like for some actinides. Also the improvements of methodologies for integral 
experiments data assimilation and uncertainty evaluation will be addressed. Validations based on the 
experimental facility MINERVE and new data from IRMM/n_TOF will be performed. This will be 
developed in work-package WP12.   

 
Domain Management, education and training 

A final work packages will take care of the management of the project, the dissemination of its progress 
and achievements, and to will make sure that all the research activities and the access to facilities are 
used at maximum for training of young professionals and researchers in the field of nuclear data and 
nuclear safety. In particular, CHANDA will organize three schools. 

 
Progress beyond the state-of-the-art and contribution to the coordination of high quality research  
 
The EU has a large potential for R&D in nuclear data, including a significant number of national 
infrastructures that allow making some differential measurements and others that allow some integral 
experiments. There are also some EU facilities for nuclear data in the JRC, and the international 
laboratory of CERN in Switzerland. The present facilities could allow replying to some of the new needs, 
but we already know that, for some very important measurements of actinides related to nuclear reactor 
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and waste safety, we need to increase the performance of these facilities by at least one order of 
magnitude. In this sense, there are significant efforts to prepare more powerful infrastructures.  

In addition, the EU has a large number of research groups and laboratories, able to develop each of the 
different steps of the nuclear data cycles described above (detection systems, evaluation procedures, 
high-energy models, validation analysis, simulation tools,...).  

However, the EU nuclear data community has one weakness, and it is its fragmentation. The potential of 
the EU community is built from many small pieces that often had moderate weight inside their 
organizations.  This makes it very difficult for a single institution or laboratory, and with few exceptions 
even a single country, to afford the realization of an experimental campaign addressing any of the large 
issues of nuclear data needs (new actinide measurements, facilities of higher neutron intensity, new 
detection systems, new tools for evaluation of cross section, tools to produce and use data uncertainties, 
new integral experiments...). So most experiments are done in collaboration between different EU 
nuclear data groups, and collaborations are frequent in this field of research. These ad-hoc 
collaborations are useful to perform independent projects, but they lack the representativity and stability 
required to participate in the definition of the long-term R&D&i programs, that are currently being defined 
to concentrate R&D resources and that will lead the way under the Horizon 2020 research organization 
in the EU for the coming years. A more stable commitment and programming of nuclear data 
advancements in the interest of improving nuclear safety is needed for the next years.   

To organize a long-lasting initiative, attractive to most actors in the EU nuclear data R&D is far more 
complex than to set-up a collaboration for a project, but the fact that 35 institutions from 18 countries, 
including large national research organizations often acting as funding agencies, have agreed to propose 
this project is strong indication of the interest and probable feasibility of the proposed initiative. 

Different solutions will be explored, some directly linked to existing tools like EERA (a dedicated joint-
program or a sub-program of the nuclear-materials joint program, JPNM), some with new tools that could 
be risen by Horizon 2020, and also a solution based in a programmatic framework agreement for the 
R&D at medium and long-term, between the majority of the EU actors in nuclear data research.  

This structure will be designed to be more efficient, more sustainable and more competitive in a new 
period of research concentrated in large initiatives, with scarce resources and largely influenced by 
member state programming. The joint programming will allow focusing the development of the 
infrastructures in a complementary, rather than competitive form. Similarly the development capabilities 
of the different research groups could be further specialized in a complementary network to topics 
especially relevant to the safety of nuclear systems and to the future EURATOM programs. 

The second progress will be achieved by establishing links with research programs and funding 
agencies for other applications of nuclear data, like medical applications, homeland security or 
fundamental physics. Some casual cooperation is already existing but in an informal way and without 
stable financial commitments. One example is the n_TOF facility that, in his original setup, was partially 
supported by the research for nuclear applications to transmutation and by nuclear-astrophysics and 
fundamental physics research. Setting up the cooperation between different programs, beyond 
EURATOM, and between different applications will improve the overall efficiency of the EU research 
resources, and will enhance the potentiality and stability of this research.  

The activities of the Domain B will allow a better utilization of the existing facilities. The support provided 
to the host organizations helps to keep the facilities operational; and makes feasible the travel of the 
research team to different laboratories, on an equal opportunity basis emphasizing scientific excellence. 
The fact that the initiative is taken by the research groups willing to use the facility, and that an 
independent peer-review process is used to select the actions to be supported on the basis of the higher 
scientific quality and the compatibility with the objectives of the project, is the best warranty of good 
utilization of resources. At the same time, this process favors the optimization of maintenance and 
upgrades of the facilities to the actual needs of an integrated EU research program.   

Evolutionary improvements towards the objectives of CHANDA were made under earlier EC projects. 
They established the limits of what may be done with the present measurement infrastructure, and data 
evaluation, verification, validation and processing tools and competences. Significant uncertainty 
reductions were made for a number of key nuclear data but in most cases the target uncertainties of the 
HPRL were not met. It was clearly found that a significant number of measurements is not possible with 
current means. The contribution to completing the equipment of NFS and n_TOF EAR2, will allow the 
EU to have the best facilities for differential nuclear data measurement in the world, both for integrated 
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fluence and for instantaneous flux. Combined together they will provide a definitive progress of the 
measurement of short lived actinides and fission fragments and of rare materials, for neutron-induced 
capture, fission and non-elastic reactions. The contribution of this initiative, will assure that the 
developed tools are adapted to the needs for nuclear data for the safety assessment of nuclear facilities, 
and that crucial resource-intensive integral tests can be better planned, better analyzed and better 
understood. 

On the other hand, the activities of the Domain C will develop the capabilities required to overcome the 
present barriers to allow accurate measurements of fission, capture, (in-)elastic scattering and other 
cross sections for fissionable actinides, and help to solve the discrepancies in the ab-initio evaluation of 
the decay heat and radioactivity of irradiated nuclear fuels. These activities will also allow to better define 
the specific data needs for the large projects dedicated to building the next generation of experimental 
reactors, also used for new technologies demonstration, and to fix the reference data library for their 
licensing process. In addition, it will develop tools to improve evaluating and utilizing nuclear data 
uncertainties, improve the feedback from integral experiments, and to model the high-energy processes. 
For accelerator and target safety analyses best estimates currently have no established procedure for 
determining the uncertainty of the estimates. Safety margins are therefore based on expert opinion. 
CHANDA will develop methods for uncertainty assessment on accelerator related safety estimates for 
the first time and will provide recommendations for a more systematic approach that may be developed 
under Horizon2020. 

Finally the project, will continue the tradition of all previous nuclear data EURATOM projects, with an 
extensive production of well trained young scientists and professionals that will complete their training by 
participating in the research and visits to facilities supported by the project.  

Altogether this project will provide improved capabilities and infrastructures, in the form of facilities, 
capable and coordinated research groups, and well trained scientists and engineers, to develop and use 
more accurate nuclear data, validated to improve the nuclear safety of the nuclear systems, and with 
tools able to assess the reliability and accuracy of the estimations and simulations based in these data.    
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S/T methodology, and quality and effectiveness of the co-ordination mechanisms, and 
associated work plan  

i) Overall strategy of the work plan 

In this project we propose to develop a sustainable pan-European Integrated research initiative 
combining the nuclear data infrastructures, both facilities and capabilities, available in the EU to 
contribute to increasing the safety of nuclear systems at EU and international level. To develop this 
project we propose a total of 13 work-packages (WP) organized in 4 Domains of activity. 

Domain A (DMA): Coordination activities, enabling the development of a common vision, of a research 
roadmap for several years, and of the management structure to make this happen, including WP1 to 
WP4. This Domain covers all the coordination activities: preparing a common vision involving participant 
institutions, funding agencies and international organizations related to nuclear data research for nuclear 
safety and a long-lasting structure to implement it, looking for coordination with other application and 
other programs than EURATOM, coordinating the preparation for a network of laboratories for the 
preparation of samples and targets for the nuclear data experiments, and coordinating the transnational 
access to existing facilities in the consortium. DMA includes WP1 to WP4.  

Domain B (DMB): Joint research services and access offered to scientists not belonging to countries 
with relevant research infrastructures, based on the excellence of their proposed research work by 
supporting the transnational access to existing infrastructures, and the building and commissioning of 
NFS and n_TOF EAR2 break-through facilities open to scientists not belonging to the host countries. 
DMB includes WP5 to WP7. 

Domain C (DMC): Joint research activities to upgrade the capacities of the EU nuclear data facilities by 
development and validation of methodologies of experimental techniques, detection systems, integral 
measurements, evaluation methods and uncertainty estimation. It will include the development and 
validation of new measurement capabilities and methodologies; the development and validation of new 
capabilities for nuclear data evaluation with uncertainty assessment; the validation and development of 
nuclear data for Myrrha reactor safety analyses; the development of a methodology for uncertainty 
assessment and minimization in ADS spallation targets and accelerator safety analyses; the 
development and validation of new integral experiments capabilities. DMC includes WP8 to WP12. 

Domain Management (DMM), will take care of the management, education and training activities and 
the dissemination of its progress and results. 

DMA, will prepare the decision of needs and priorities for future programs and for the activities in the last 
period of the project in Domain C. DMA will also prepare, in WP4, the decision of which facilities, 
experiments and visitor scientists should be supported within DMB. DMA gets information from DMC to 
make a joint selection of samples and targets to be developed as validation of the network of target 
fabrication laboratories within WP3. Within DMA, WP1 and WP2 have to synchronize their results to 
make compatible the future management structure with the synergies with other programs. 

Some of the access to facilities and some of the visitor scientists supported by DMB, might contribute to 
the experimental activities used for the demonstration of the development of new capabilities of DMC. 

Within DMC, the different WPs will coordinate the scope of applicability of the new capabilities to achieve 
the maximum overlap and coherence in the tools being developed and in the validation activities of the 
different WPs. In particular WP9 capabilities will be tested as much as possible with data obtained in the 
validation of capabilities of WP8 and WP12. Also WP10 and WP11 will coordinate their results to provide 
the better joint optimization of data and models for the design, safety assessment and licensing of 
Myrrha. In addition, the DMC WPs will follow the development of DMB WP7, to adapt their new 
capabilities to the progress of the NFS and n_TOF EAR2. Some of the validations of the DMC will use 
these facilities supported by WP7 to perform the validation of capabilities requiring higher neutron flux. 

The research and development activities included in DMC and the access to facilities provided in DMB 
will be coordinated as training tools by DMM (WP13). This WP will also take care of the dissemination of 
the results produced by all the other domains.  

There will be a general coordination body with meetings of all the domains, but also we will organize 
reduced coordination meetings involving only 1 or 2 Domains, or even a reduced group of WPs.  
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ii) Timing of the different WPs and their components (Gantt chart or similar) 

 

 
Part 1 of 3 

 
Tn.m, Dn.m or Mn.m designate the respective task, deliverable or milestone. For the full task titles see 
the respective work-package description. 
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Part 2 of 3 (Designations as in Part 1) 
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Part 3 of 3 (Designations as in Part 1) 
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iii) Provide a detailed work description broken down into work packages  

   Table A4.1 a:  Work package list 

 

Work 
package 

No
1
 

Work package title Type of 
activity

2
 

Lead  
participant 

No
3
 

Person-
months

4
 

Start 
month

5
 

End 
month 

WP1 Global coordination of nuclear data program 
and capabilities 

COORD CIEMAT 20.7 1 48 

WP2 Coordination of cross-cutting activities with 
programs beyond EURATOM in Horizon 2020 

COORD CEA 12.1 1 48 

WP3 Coordination of actions for the development 
of a network for nuclear target preparation 
and characterization 

COORD CNRS 17.9 1 48 

WP4 Calls for proposals of Transnational Access to 
the consortium facilities and their evaluation 

COORD HZDR 11.2 3 37 

WP5 Support to experiments at consortium 
facilities 

SUPP JRC 0.9 4 48 

WP6 Scientific support of experiments SUPP JRC 0.8 4 48 

WP7 Support to Neutrons For Science and the short 
path n_TOF experimental area equipment 

SUPP CERN 107.3 1 36 

WP8 Development and validation of new 
measurement capabilities and methodologies 

RTD CIEMAT 251.8 1 48 

WP9 Development and validation of new nuclear 
data evaluation and application capabilities         

RTD NRG 102.7 1 48 

WP10 Development of nuclear data for Myrrha 
reactor safety analyses 

RTD JRC 68.2 1 36 

WP11 Development of a methodology for 
uncertainty assessment and minimization in 
ADS target and accelerator safety analyses 

RTD CEA 92.9 1 48 

WP12 Development and validation of new integral 
experiments 

RTD CEA 68.2 1 48 

WP13 Management, education and training MGT CIEMAT 16.1 1 48 
 TOTAL   770.8   

 

                                                           
1
  Workpackage number: WP 1 – WP n. 

2
  Please indicate one activity per work package: RTD = Research and technological development 

(Collaborative Projects and Combination of Collaborative projects with Coordination and Support Actions 

only; includes coordination of research); DEM = Demonstration (Collaborative Projects and Combination of 

Collaborative projects with Coordination and Support Actions only); MGT = Management of the consortium; 

COORD = Coordination activities (CSA-CA and Combination of Collaborative projects with Coordination 

Actions only); SUPP = Support activities (CSA-SA and Combination of Collaborative projects and 

Coordination Actions only); OTHER = Other specific activities (including training), if applicable, including 

any activities to prepare for the dissemination and/or exploitation of project results. 

3
  Number of the participant leading the work in this work package. 

4
  The total number of person-months allocated to each work package. 

5
  Measured in months from the project start date (T0 = month 1). 
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   Table A4.1 b:  Deliverables List 
 
 

Del. 
no.6 

Deliverable name 
WP 
no. 

 
Nature

7 

Dissemination 
level8 

Delivery 
date9 

13.1 First Nuclear Resonance Analysis school 13 R PU 3 

13.2 CHANDA web 13 R PU 3 

13.11 Project Presentation 13 R PU 3 

13.12 Project “Communication Action Plan” 13 R PU 3 

4.1 Minutes of the PAC1 meeting 4 R PU 4 

4.2 Minutes of the PAC2 meeting 4 R PU 7 

3.1 Report describing existing nuclear data target 
laboratories facilities and their capabilities 

3 R PU 12 

3.2 Report on existing of radioactive isotope providers, 
capabilities and deficiencies 

3 R PU 12 

10.1 Report on sensitivity analysis of MYRRHA with list of 
key reactions 

10 R PU 12 

11.1 Report on critical parameters 11 R PU 12 

4.3 minutes of the PAC3 meeting 4 R PU 13 

3.3 Proceedings of the workshop of existing installations 
dedicated to target development and manufacturing 
showing the balance between supply and needs 

3 R PU 18 

10.2 Report on comparison of evaluated libraries and 
identification of existing experimental data 

10 R PU 18 

13.8 1st periodic reporting 13 R PU 18 

4.4 Minutes of the PAC4 meeting 4 R PU 19 

1.1 Report on common vision and research roadmap for the 
EU nuclear data research 

1 R PU 24 

5.1 TAA User status report 5 R PU 24 

6.1 Scientific Visitors status report 6 R PU 24 

8.1 Comprehensive progress report on the setup and 
method developments of WP8 

8 R PU 24 

9.1 Report on the procedure for the inclusion of angular 
distributions into the covariance scheme 

9 R PU 24 
 

10.3 Report on improvements made to existing evaluations 10 R PU 24 

13.3 Second Nuclear Resonance Analysis school 13 R PU 24 

7.1 Supply of the NFS container for the transport of actinide 
samples 

7 R PU 25 

4.5 Minutes of the PAC5 meeting 4 R PU 25 

3.4 Report on the new equipment prepared for target 
fabrication/characterization 

3 R PU 28 

7.2 Report of 16 Flash ADC channels supply and 
integration in the n_TOF EAR2 DAQ 

7 R PU 28 

10.4 Report on the validation of improved data libraries 10 R PU 30 

13.4 One open training course on nuclear data for science 
and technological applications 

13 R PU 30 

4.6 Minutes of the PAC6 meeting 4 R PU 31 

7.3 Report of the supply of the 4 Total Energy Detectors 
and its commissioning at n_TOF EAR2 

7 R PU 32 

                                                           
6
  Deliverable numbers in order of delivery dates. Numbering convention <WP number>.<number of deliverable 

within that WP>. For example, deliverable 4.2 would be the second deliverable from work package 4. 
7
  Nature of the deliverables: R =  Report, P =  Prototype, D =  Demonstrator, O = Other 

8
  PU = Public, PP = Restricted to other programme participants (including the Commission Services). RE = 

Restricted to a group specified by the consortium (including the Commission Services). CO = Confidential, 
only for members of the consortium (including the Commission Services). 

9
  Measured in months from the project start date (T0 = month 1). 
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7.4 Report of the feasibility study of the high efficiency 
neutron capture detector for the n_TOF EAR2 and of 
the validation tests 

7 R PU 32 

7.5 Report of the supply of the Neutron Beam Monitor and 
its commissioning at n_TOF EAR2 

7 R PU 32 

7.6 Report of the NFS commissioning 7 R PU 32 

2.1 Report on the possible synergies with other domains of 
applications and fundamental nuclear physics 

2 R PU 36 

3.5 Report on new targets fabricated 3 R PU 36 

8.2 Report on the measurement with the Total Absorption 
Calorimeter and fission micromegas detector of the 
neutron induced fission cross section of 235U at n_TOF 

8 R PU 36 

9.2 Report on sensitivity/uncertainty analysis for an up-to-
date reactor design 

9 R PU 36 
 

10.5 Report with recommendations for the JEFF project 10 R PU 36 

13.9 2nd periodic reporting 13 R PU 36 

4.7 Minutes of the PAC7 meeting 4 R PU 37 

1.2 Report and recommendations on the feasibility of 
different options for sustainable management structure 
for the EU nuclear data R&D activities and capabilities 

1 R PU 42 

3.6 Report on a proposal for a long lasting international 
nuclear data target network 

3 R PU 46 

13.5 Report on dissemination activities 13 R PU 47 

1.3 Report on nuclear data priorities for increased safety of 
nuclear systems 

1 R PU 48 

2.2  Report with propositions on possible future structuring 2 R PU 48 

5.2 TAA User status report 5 R PU 48 

6.2 Scientific Visitors status report 6 R PU 48 

8.3 Report on the new fission setups at EAR2/n_TOF, NFS 
and AIFIRA 

8 R PU 48 

8.4 Report on the new setups for neutron scattering and 
(n,xn) measurements 

8 R PU 48 
 

9.3 Open source software package TALYS-2.0, fully 
applicable to all nuclear systems of interest, with all  
improved theoretical ingredients implemented 

9 R PU 48 
 

8.5 Report on the performance of the setups for measuring 
the β-delayed γ-rays with a Total Absorption Gamma 
Ray Spectrometer and for measuring the β-delayed 
neutrons with the 4π neutron long counter 

8 R PU 48 
 

9.4 Report on the CONRAD methodology and comparison 
with traditional Bayesian methods 

9 R PU 48 
 

11.2 Report on uncertainties of critical parameters 11 R PU 48 

12.1 Analysis of new microscopic and integral (MINERVE) 
measurements for a set of isotopes 

12 R PU 48 

8.6 Report on the new setups for measuring fission yields 8 R PU 48 

9.5 Report on the extended procedure for experimental and 
theoretical uncertainty handling 

9 R PU 48 
 

11.3 Report on experimental data from PSI sample analysis 11 R PU 48 

12.2 Report on benchmarking results of propagation 
methods on a set of integral experiments 

12 R PU 48 

11.4 Models implemented into transport codes and report on 
their improved capabilities 

11 R PU 48 

12.3 Report on dedicated results of data assimilation of 
Integral Measurements 

12 R PU 48 

11.5 Report on the design of an advanced experimental 
setup for spallation reactions 

11 R PU 48 

12.4 Report on feasibility, with optimization of the new 
infrastructure requirements and description of specific 

12 R PU 48 
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capacities for experiments 

11.6 Report on the different possible methodologies to 
estimate uncertainties 

11 R PU 48 

13.10 Final periodic reporting  13 R PU 48  

13.6 Final report of the project 13 R PU 48  
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   Table A4.1 c:   List of milestones  
Nr. Milestone name WP Expected 

date 10 
Means of 

verification11 

4.1 Webpage for transnational access and scientific visits 4 2 Brief report to 
management board 

12.1 Report describing the choice of isotopes to be 
measured in MINERVE and IRMM/NTOF facilities and 
manufactured  

12 6 Brief report to 
management board 

11.1 Cutting of samples in hot cell 11 9 Brief report to 
management board 

3.1 Report on the choice of the targets to be fabricated  
and equipment to be developed 

3 12 Brief report to 
management board 

8.1 Completion of a list of target requirements for target 
preparation in CHANDA 

8 12 Brief report to 
management board 

8.2 Completion of and commissioning of beam at nELBE-2, 
HZDR 

8 12 Brief report to 
management board 

12.2 Report describing a MINERVE model to be used by 
participant for interpretation 

12 12 Brief report to 
management board 

12.3 Report exposing the chosen integral Benchmarks for 
uncertainty propagation 

12 12 Brief report to 
management board 

3.2 Decision regarding the use of the requested funds for 
Activity 2 and their assignment to different partners 

3 18 Brief report to 
management board 

11.2 Development of chemical separation systems 11 18 Brief report to 
management board 

8.3 Completion of and first beam at Experimental Area 2 
(EAR-2) at CERN n_TOF 

8 24 Brief report to 
management board 

8.4 Completion of and first beam at Neutrons For Science 
(NFS) at SPIRAL2, GANIL 

8 24 Brief report to 
management board 

12.4 Report on methodologies used to assimilate integral 
experiments 

12 24 Brief report to 
management board 

12.5 Intermediate internal review of the study on new 
infrastructure and capacities 

12 24 Brief report to 
management board 

3.3 Report describing the advancement of the fabrication of 
the new targets 

3 26 Brief report to 
management board 

10.1 Summary report of available and new data for library 
validation 

10 27 Brief report to 
management board 

9.1 Full quantitative control over the EXFOR database 
(IAEA/NEA), and automated procedures for evaluators 
to directly adopt experimental data in evaluations.  

9 36 Brief report to 
management board 

9.2 Standardized processing routes for European nuclear 
data libraries for all reactor codes of interest, especially 
the European ones (TRIPOLI, APOLLO, SERPENT, 
FISPACT)  

9 36 Brief report to 
management board 

9.3 Capability to perform exact uncertainty calculations for 
nuclide inventory  

9 36 Brief report to 
management board 

8.5 Completion of a neutron-based fission fragment source 
at IGISOL 

8 36 Brief report to 
management board 

11.3 Completion of the advanced experimental technique for 
full fragment identification 

11 36 Brief report to 
managament board 

9.4 A method to use Unified Monte Carlo or equivalent 
covariance method on a routine scale, extended to 
angular distributions 

9 48 Brief report to 
management board 

                                                           
10

  Measured in months from the project start date (month 1). 
11

  Show how you will confirm that the milestone has been attained. Refer to indicators if appropriate. For 
example: a laboratory prototype completed and running flawlessly; software released and validated by a user 
group; field survey complete and data quality validated. 
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   Table A4.1 d:  Work package description 
 
 

 

Work package number WP1   DM A.1 Start date or event M1 

Work package title Global coordination of nuclear data program and capabilities 

Activity type COORD 

Participant number 1 4 6 10 17 19 21 24 

Participant short name CIEMAT CEA CNRS HZDR KFKI NPI NRG PTB 

Person-months  7.1 1.2 1.0 0.9 0 0 1.7 0 

Participant number 2 5 8 14 18 20 22 25 

Participant short name ANSALDO CERN ENEA JRC NNL NPL NTUA SCK-CEN 

Person-months 0.8 1.1 2.3 1.1 0.7 0 2.0 0.8 
  

Objectives: 

Objective 1.1: Identification of present needs for the development of nuclear data (results, 

infrastructures, methodologies, models and codes, other capabilities) for increased safety of nuclear 

systems at EU level and associated challenges developing a common vision and a research roadmap. 

Objective 1.2: Coordination with NEA/OECD and IAEA for prioritization of nuclear data activities for 

increased safety of nuclear systems, maintaining a fluid communication with Technology Platforms 

(SNETP, IGD-TP and MELODY), as well as ESNII and NUGENIA as end users. 

Objective 1.3: Study how to coordinate the EU nuclear data research capabilities in the coming years 

and how to integrate then in an stable management structure. 
 

Description of work: Work package co-ordinator: CIEMAT 

Task 1.1  Development of a common vision and a research roadmap (Task co-ordinator: NRG, 

Partners: All the others) Identification of present needs for the development of nuclear data (results, 

infrastructures, methodologies, models and codes, other capabilities) for increased safety of nuclear 

systems at EU level and associated challenges. Conclusions from previous EU-projects CANDIDE, 

ANDES, ADRIANA , the Strategic Research Agendas (SRAs) of the technological platforms (TP), and 

the NEA and IAEA priority lists will be used. Meetings involving all partners of the project, 

representatives of the TP, as well as ESNII and NUGENIA, and the NEA and IAEA will be organized to 

develop the common vision. Special attention will be devoted to include the nuclear data needs derived 

from new safety procedures to be prepared in response to possible extreme external events and their 

combination. 

Task 1.2: Coordination of nuclear data priorities for increased safety of nuclear systems with 

international organizations (Task co-ordinator: JRC, Partners: CEA, NRG, ENEA,CIEMAT,CNRS) The 

priorities will take into account: the needs for final applications, the present status, the feasibility of 

actions to improve present situation, the potential impact of the new nuclear data. Special attention will 

be paid to the conclusions of present and future analysis of the Fukushima accident and EU nuclear 

reactors stress tests, and for the derived nuclear data needs of the system safety and severe accident 

chapters of the SNETP and NUGENIA SRAs. The participation in the NEA and IAEA nuclear data 

working groups for the prioritization of nuclear data activities will insure that the priorities from the 

CHANDA community for increased safety of nuclear systems will be correctly integrated in the 

international databases of nuclear data needs. Fluid communication with the Technological Platforms, as 

well as with ESNII and NUGENIA as end users will be maintained.  

Task 1.3: Evaluation of options for sustainable management structure  (Task co-ordinator: 

CIEMAT, Partners: All the others) Study how to coordinate the EU nuclear data research capabilities in 

the coming years and how to integrate them in an stable structure, including: 

   - how to integrate it in the R&D organization foreseen at Horizon 2020, and by technological platforms.  

   - evaluate the feasibility of a nuclear data EERA Joint program, or equivalent solution (as a full 

program        

        or as subprogram of the Nuclear materials)  

   - evaluate the feasibility to integrate resources and programs from different member states using long- 
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        term multilateral agreements between funding agencies represented by research organizations, 

   - Contact with national governments/ministries and funding agencies representatives. 
 

Deliverables: (brief description and month of delivery) 

D.1.1 Report on common vision and research roadmap for the EU nuclear data research; M24 

D.1.2 Report and recommendations on the feasibility of different options for sustainable management 

structure for the EU nuclear data R&D activities and capabilities; M42 

D.1.3 Report on nuclear data priorities for increased safety of nuclear systems; M48 
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Work package number WP2   DM A.2 Start date or event M1 

Work package title Coordination of cross-cutting activities with programs beyond 

EURATOM in Horizon 2020 

Activity type COORD 

Participant number 1 3 4 12 14 21 22 

Participant short name CIEMAT CCFE CEA INFN JRC NRG NTUA 

Person-months  0.9 1.3 4.0 1.4 0.2 0.4 2.0 

Participant number 23 24      

Participant short name PSI USC      

Person-months 0.7 1.2      
  

Objectives 

Nuclear data libraries and uncertainty, theoretical models producing libraries or used in Monte Carlo 

transport codes, experimental techniques developed to measure nuclear data and the associated 

infrastructures are often used in many domains of applications and also in fundamental nuclear physics. 

The goal of this WP is first to identify the possible synergies between the nuclear data communities 

working in CHANDA and the other different domains. A non-exhaustive list of examples could be: 

capture cross-sections or mass measurements for astrophysics; data useful in the detection of 

fissionable radioactive or sensitive chemical material by neutron or photon interrogation techniques; 

high-energy models developed for ADS that can also be employed in medicine (e.g. hadrontherapy), 

spallation neutron sources, radioprotection and damage to electronics in space or around particle 

accelerators and other radiation sources. In particular, the benefit that the other communities could gain 

using the methodologies developed within the CHANDA project will be emphasized and exemplified.   

The second objective of this WP is to propose possible ways to promote and structure the cross-cutting 

activities related to nuclear data both within Euratom, i.e. with the fusion and radioprotection 

communities, and with the general Horizon 2020 Framework Program. In particular, propositions for 

institutional relations with existing bodies such as the Nuclear Physics European Collaboration 

Committee of the ESF (NuPECC), will be done. The benefit from cross-fertilization between the different 

domains and the offering of a larger scope on societal challenges, as medicine , space and astrophysics, 

homeland security, waste characterization and stewardship for instance, will strengthen the research 

infrastructures and teams working on nuclear data, help maintaining a high-level skill in nuclear science 

in Europe and attract young scientist. At the same time, this will avoid duplication in efforts and a better 

use of Europe resources. 

 

Description of work: (Work package co-ordinator: CEA) 

Task 2.1: Identification of the possible synergies with fundamental physics and other 

applications 

(Task co-ordinator: CEA, Partners: CIEMAT, NTUA, INFN, USC, IRMM, NRG…) 

The possible synergies related to the methodologies developed in the CHANDA project between 

different domains of applications and with fundamental nuclear physics in experimental techniques, 

theoretical model and code development, production of nuclear data libraries, and use of research 

infrastructures will be identified.  

Task 2.2: Propositions for structuring of cross-cutting activities in view of Horizon 2020 

(Task co-ordinator: CEA, Partners: CIEMAT, USC, IRMM, …) 

Different possibilities to promote and structure the cross-cutting activities related to nuclear data will be 

explored. Benefits and expected difficulties will be assessed. 

 

Deliverables: (brief description and month of delivery) 

D.2.1: Report on the possible synergies with other domains of applications and fundamental nuclear 

physics. M36 

D.2.2: Report with propositions on possible future structuring; M48 
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Work package number WP3   DM A.3 Start date or event M1 

Work package title Coordination of actions for the development of a network for nuclear 

target preparation and characterization 

Activity type COORD 

Participant number 6 14 16 23 29 1   

Participant short name CNRS JRC JYU PSI UMainz CIEMAT   

Person-months  12 0.6 2.7 0.7 1.9 0   
  

Objectives 

Reaction targets are one of the keys to the success of an experiment, in particular in the field of nuclear 

data. Moreover, the availability of increased neutrons fluxes leads to the possibility to use targets with 

very small amount of matter, and then, to be able to measure highly radioactive isotopes.  

The objective of this work package is to coordinate and improve the EU capabilities for nuclear data 

targets preparation and characterization, and to propose a structure that could be the basis of a new 

organization for target manufacturing and characterization in Horizon 2020. 

Objective 3.1: The first objective will be to make an inventory of facilities and equipment useful in 

developments of targets. This will also identify possible equipment needed but not available and propose 

development. This situation and the highlighting of the complementarities of existing facilities will then be 

the basis for a proposal for a network structure of different laboratories that have expertise in the 

manufacture and / or characterization of targets. It will enable us to share the existing know-how and to 

pool expensive equipments in order to be better able to meet the needs of physicists in the field of 

nuclear data. 

Objective 3.2: Meanwhile, one or more targets useful for experiences developed in Domain C, WP 8, 

will be made in close cooperation between the different parties in order to test and improve the network 

organization. To achieve this part of the work, it will be important to take the necessary precautions to 

ensure that the target will be achieved in a period compatible with the constraints of the experiment 

(beam time programming and analysis experience).  

 

Description of work: WP coordinator: CNRS 

 

The work will be divided in two different kinds of activities: Activity 1: Coordination of efforts, resources, 

access and networking; This activity is fully defined at the beginning of the project and the contributions 

are precisely specified in this WP table. 

Activity 2: Development of reaction targets related to Domain C and required new equipment. The 

precise target to be developed will be evaluated during activity 1 in combination with Domain C in base 

of the relevance of the target, the possibilities of the facilities and their role in validating the new 

capabilities of the facilities. Activity 1 will also identify the new equipment required for the new targets 

production/characterization. For this task a total of 300 kEuro (EU contribution) is requested, and it will 

be assigned to the different facilities according to their contribution to the fabrication of the new targets or 

fabrication equipment. 

Task 3.1: Inventory of existing installations dedicated to target development and manufacturing. 

(Task coordinator: CNRS; Partners:  All the others). This inventory concerns target laboratories facilities 

and their capabilities, at least the European ones, as well as capabilities for characterization of stable 

and radioactive thin layers. A Workshop dedicated to an overview of the existing facilities will be 

organized, gathering target providers and target users. The inventory will evaluate the balance between 

supply (possibilities in manufacture and characterization) and needs. This workshop will be also the 

opportunity to present and discuss first ideas about a foreseen network. If possible, this workshop will be 

organized together with INTDS (International Nuclear Target Development Society).  
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Task 3.2: Current situation about the availability of radioactive isotopes. (Task coordinator: JRC ; 

Partners:  All the others) . An inventory of radioactive isotope providers will be done, including research 

laboratories. Related difficulties, such as the knowledge of the purity of the provided isotope, the 

knowledge of the eventual contaminants …, will be also addressed.  Identification of eventual lack of 

equipment related to isotope availability (transformation, separation …) will also be evaluated. 

Task 3.3: Preparation of long lasting international nuclear data target network. (Task coordinator: 

CNRS; Partners:  All the others). A proposal for the network structure will be prepared and discussed 

with the potential partners, identifying the difficulties related to the functioning of a network (collaboration 

agreement, access to facilities, difficulties related to legislative issues, radioactive isotope travels, safety 

…).   

Task 3.4: Identification of reaction targets to be prepared for Domain C and required new 

equipment. (Task coordinator: JRC; Partners:  All the others). The precise target to be developed will be 

evaluated in combination with Domain C on the basis of the relevance of the target, the possibilities of 

the facilities and their role in validating the new capabilities of the facilities. Activity 1 will also identify the 

new equipment required for the new targets production/characterization. 

The precise content for the following tasks and the associated partners and resources will be decided in 

agreement with the project coordinator and its coordination committee after the finalization of task 

3.4.The required resources might include personnel, travel costs, consumables or equipment.    

Task 3.5: Development of a new equipment necessary for the fabrication/characterization of 

targets. (Task coordinator: JRC; Partners:  All the others) 

Task 3.6: Development of reaction targets for Domain C-WP1. (Task coordinator: JRC; Partners:  All 

the others) 

 

Deliverables:  

D.3.1 Report describing existing nuclear data target laboratories facilities and their capabilities; M12 

D.3.2 Report on existing of radioactive isotope providers, capabilities and deficiencies; M12. 

D.3.3 Proceedings of the workshop of existing installations dedicated to target development and 

manufacturing showing the balance between supply and needs; M18. 

D.3.4 Report on the new equipment prepared for target fabrication/characterization; M28 

D.3.5 Report on new targets fabricated; M36 

D.3.6 Report on a proposal for a long lasting international nuclear data target network; M46 

 

Milestones: (brief description and month of milestones) 

M.3.1 Report on the choice of the targets to be fabricated  and equipment to be developed; M12 

M.3.2 Decision regarding the use of the requested funds for Activity 2 and their assignment to different 

partners; M18 

M.3.3 Report describing the advancement of the fabrication of the new targets; M26 
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Work package number  WP4   DM A.4 Start date or starting event M3 

Work package title Calls for proposals of Transnational Access to the consortium 

facilities and their evaluation  

Activity type COORD 

Participant number 10 

Participant short name HZDR  

Person-months  11.2 

 

Objectives 

The goal of this work package is to attract: 

- proposals for high-quality experiments in the nuclear data field in line with the objectives of CHANDA  

- proposals for scientific visits supporting the objectives of the project. 

This implies the conception of an efficient and impartial call for proposals for transnational access and 

scientific visits (via website, publicity, electronic mailing) to reach a maximum of potential scientists. 

In addition an evaluation procedure must be organized, that ensures the best scientific output with the 

most efficient expenditure of limited resources. Two Calls for proposals will be launched per year. For 

each Call a peer-reviewed selection of the best experiments and scientific visits will be organized, 

according to procedures that guarantee a transparent, impartial and effective selection of the best 

proposals.  

 

Description of work 
There will be seven Calls for Proposals published on the Project website (in the middle of the last year 
there will be no Call because time is too limited to finish experiments within the project). The PAC will 
rank the proposals and indicate which experiments and scientific visits will be supported.  
There will be 15 sub tasks within this task: 
T4.1:            Preparation of project website and first Call for proposals concluded by a PAC meeting 

evaluating the first proposals and adopting the rules and procedures for TAA and SV. 
T4.2 – T4.8:  Seven Calls for Proposals of Transnational Access and Scientific Visits concluded by 

evaluations of the proposals and progress of the Transnational Access Activities 
The facilities of the consortium are: 
 - Helmholtz-Zentrum Dresden-Rossendorf Institut für Strahlenphysik, Germany 
 - Institute for Reference Materials and Measurements, Belgium 
 - CERN, Switzerland 
 - Centre National de la Recherche Scientifique / Institut  National   de Physique Nucléaire et de 

Physique des Particules, Centres CENBG and IPNO, France 
 - The Svedberg Laboratory of the Uppsala University, Sweden 
 - Physikalisch-Technische Bundesanstalt, Germany 
 - Nuclear Physics Institute Academy of Sciences, Czech Republic 
 - Centre for Energy Research, Hungarian Academy of Sciences, Hungary 
 - Department of Physics of the University of Jyväskylä, Finland      
 - Horia Hulubei National Institute of Physics and Nuclear Engineering, Romania 
 - National Physical Laboratory, Great Britain 
 - Frankfurt Neutron Source at the Stern-Gerlach-Zentrum, Institut für Angewandte Physik, Goethe-

Universität Frankfurt, Germany 
 - CEA Ile de France (Essonne), France 
 - VERA Laboratory at the University of Vienna, Austria 
 - University of Oslo Department of Physics, Norway 
 - Neutrons for Science at GANIL, France 
 - MINERVE reactor at CEA Cadarache Centre d'etudes de CADARACHE, France 
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Deliverables 
D4.1: minutes of PAC1 meeting (month 4) 
D4.2: minutes of PAC2 meeting (month 7) 
D4.3: minutes of PAC3 meeting (month 13) 
D4.4: minutes of PAC4 meeting (month 19)  
D4.5: minutes of PAC5 meeting (month 25)  
D4.6: minutes of PAC6 meeting (month 31) 
D4.7: minutes of PAC7 meeting (month 37)  

 

Milestones: (brief description and month of milestones) 
M.4.1 Webpage for transnational access and scientific visits; M2 
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Work package number  WP5  DM B.1 Start date or starting event M4 

Work package title Support to experiments at consortium facilities 

Activity type SUPP 

Participant number 14 1 10   

Participant short name JRC CIEMAT HZDR   

Person-months  0.9 0  0    

 

Objectives 
The objective of this work package is to deliver at the consortium facilities a total of 4000 hours of 
additional data-taking hours for external users. This corresponds to 40 'typical' experiments. The 
experiments will be performed in accordance with the user proposals, as they are approved and 
amended by the PAC. The goal of this work package is to deliver the necessary neutron, photon or 
charged particle beams, and to coordinate and support the practical execution of the approved 
experiments. 

 

Description of work Work package co-ordinator: JRC. 
The work within this work package is performed by the external users, operating crews of the facilities 
and by their Local Contacts at the facilities 
We define seven tasks: 
T5.1 – T5.7:  experiments from the first, second, third, fourth, fifth, sixth and seventh Calls. 
 The facility operating crews will tune and run their facilities in accordance with experimental needs. The 
interventions at the facility (maintenance, repairs) will be organized such that there is a minimum of 
interference or beam time loss, when external users are present. 
 
For each experiment the Local Contact (LC) will support the external users during their preparation 
phase and the execution of the experiments. The LC will:  
- plan the experimental program with the external users, 
- organize technical and logistic support, 
- organize user access formalities, 
- support the arrangement of accommodations, 
- introduce the users to all facility aspects, 
- be a liaison with the machine operators, other scientific staff and administration and technical service, 
- control preparatory work (e.g. experimental set-ups, flight-path cabins, targets, sources), 
- assign office space, computers, 
- follow-up the progress of the experiment, 
- submit the Facility Report to the Transnational Access coordinator.     
First-time users will be given a facility-specific training, including detailed instructions on safety rules and, 
if needed, the use of the measurement techniques applied at the facility. 
 

 

Deliverables 
The deliverables of this work package are the experimental results. Preferably, each successful 
experiment should lead to a publication in a peer-reviewed scientific journal and/or a conference 
presentation. In addition, validated data sets will be transferred to the NEA data bank. Progress of 
experiments and their analysis will be assessed at each meeting of the PAC. Two user status reports will 
be collected describing completed experiments, final achievements or status at the moment of the report. 
D5.1 TAA User status report; M24 
D5.2 TAA User status report; M48 
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Work package number  WP6 DM B.2 Start date or starting event M4 

Work package title Scientific support of experiments 

Activity type SUPP 

Participant number 14 10 

Participant short name JRC HZDR 

Person-months  0.8 0 

 

Objectives 
The objective of this work package is to organize 15 scientific visits to be performed at the participating 
institutes with a typical duration of 8 weeks each. The consortium launches a permanent Call for 
Proposals, running in parallel with the Call for Transnational Access. The scientific work performed 
during the visits (theoretical, data analysis, computer programs,…) must be contributing to the objectives 
of the CHANDA project and the subjects must be relevant for the areas of the safety of radioactive waste 
management or present and future nuclear reactor systems.  

 

Description of work Work package co-ordinator: JRC 
The work within this work package is performed by the scientific visitors. 
We define seven tasks: 
T6.1 – T6.7:  scientific visits resulting from the first, second, third, fourth, fifth, sixth and seventh Calls.. 
 The scientific visits will be organized by the Local Contact of the visited institute. The work during the 
visits will be performed in accordance with the scientific visit proposals, as they are approved and 
amended by the PAC. 
 
For each scientific visit the Local Contact (LC) will support the scientific visitor. The LC will:  
- plan the scientific programme with the scientific visitor, 
- organize logistic support for the visitor, 
- organize formalities for the visitor access to the institute, 
- support the arrangement of accommodations, 
- assign office space, computers, 
- follow-up the progress of the scientific work during the visit.     
At the end of his stay, the scientific visitor must submit a report describing the results of his work during 
the visit and provide the deliverables as accepted by the PAC. 

 

Deliverables 
For each scientific proposal the deliverables (report, computer program, data analysis…) must be 
defined. The deliverables of this work package are the deliverables per visit, as they are approved and 
amended by the PAC. Where possible, each scientific visit should lead to a publication in a peer-
reviewed scientific journal and/or a conference presentation. Two user status reports will be collected 
describing completed visits, final achievements or status at the moment of the report. 
D6.1 Scientific Visitors status report; M24 
D6.2 Scientific Visitors status report; M48 

 
 
   

http://www.efnudat.eu/access.html
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Work package number WP7   DM B.3 Start date or event M1 

Work package title Support to Neutrons For Science and the short path n_TOF 

experimental area equipment 

Activity type SUPP 

Participant number 1 4 5 9 12 13 22 31 

Participant short name CIEMAT CEA CERN GANIL INFN IST-ID NTUA UPC 

Person-months  21.2 31.5 1.4 31.4 6.8 6.2 4.0 4.8 
 

 

Objectives: 

The measurements of cross sections (capture, fission, and others) of highly radioactive isotopes or of 

isotopes available only in very small amounts require instantaneous neutron fluxes one or two orders of 

magnitudes higher than presently available. This applies to many actinides with medium and short lives 

and some fission fragments and activation isotopes, included in the priority lists of NEA/OECD and IAEA 

for their relevance to the safety of present and future nuclear reactors and the safety of nuclear waste 

management. Two complementary strategies are being developed in two new facilities. Neutron for 

Science, NFS, will combine a high intensity (5mA) 40MeV 2H accelerator at SPIRAL2 and a high 

repetition rate to provide very intense integrated neutron fluence for differential measurements at high 

energies of for irradiation and activation measurements. The total estimated cost of the infrastructure is 

3.1MEuro. 

On the other hand the n_TOF collaboration has proposed a new short path experimental area, EAR2, at 

the CERN n_TOF facility. This new facility will allow to obtain very intense instantaneous neutron fluxes 

adapted for differential measurements at all energies. The facility (n_TOF EAR2) has been approved by 

CERN with a total estimated budget for construction and main infrastructures of approximately 4 

MEuros, to be shared by CERN and the n_TOF collaboration.  

Both NFS and n_TOF EAR2 is expected to be ready for commissioning within 2014. 

The objective of the support action is to complete the basic infrastructures providing the permanent 

equipment required to perform the nuclear data measurements specifically needed to improve nuclear 

safety of EU nuclear and radioactive facilities at NFS and n_TOF EAR2, and to perform a feasibility 

study to design and test the high efficiency neutron capture detector for the n_TOF EAR2. 
 

Description of work: Work package co-ordinator: CERN 

Task 7.1  n_TOF EAR2 Data Acquisition System (Task co-ordinator: CERN, Partners: UPC, CIEMAT) 

The n_TOF EAR2 data acquisition system (DAQ) will be based in High performance Flash ADC (10-12 

bits, 1Gs and large memory), following the pioneering and successful experience from n_TOF. The initial 

configuration will use 32 channels. This task will provide approximately 16 channels (50%), either 

purchasing or build them depending on market at the time, and will adapt the DAQ to use them. 

Task 7.2: n_TOF Total Energy Detectors (Task co-ordinator: INFN, Partners: CERN) The reference 

detector for neutron capture and other reaction cross section measurements will be a set of C6D6 

detectors of low neutron sensitivity, using the total energy measurement technique. The task will build an 

commission, at least, these 4 detectors.  

Task 7.3: Feasibility Study of the n_TOF the high efficiency neutron capture detector (Task co-

ordinator: CIEMAT, Partners: CERN, NTUA). The high efficiency neutron capture detector will allow to 

fully benefit from the high instantaneous flux of n_TOF EAR2. A feasibility study will be conducted to 

confirm the present design based on a Total Absorption Calorimeter using modern and high performance 

inorganic scintillators or to design an alternative. The study will also use the experimental information 

recently collected at n_TOF to extrapolate the backgrounds and measurements conditions at n_TOF 

EAR2 and validate experimentally the operation of the main modules of the detector within these 

conditions. 

Task 7.4: The Transparent Neutron Beam Monitors for NFS and n_TOF EAR2 (Task co-ordinator: 

CEA, Partners: CERN, IST-ID) The neutron beam monitors will provide the scale and quality for all the 

measurements to be made at NFS and at n_TOF EAR2 and its performance is critical for both facilities. 
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A transparent pixellized MicroMegas developed by the partners, that has shown its optimal adaptation to 

NFS and EAR2 characteristics, will be provided, including its read-out electronic and commissioning.  

Task 7.5: Commissioning of the NFS facility (Task co-ordinator: GANIL) 

The Neutrons For Science facility will be composed of a pulsed neutron beam for in-flight measurements 

and irradiation stations for activation measurements and material studies. A thick collimator will allow to 

define a very well collimated neutron beam in the large time-of-flight area. The objective of this work is 

the characterisation of the physical parameters of the facility. The neutron flux and energy spectrum will 

be measured thanks detectors based on scintillators and fission chamber. The spatial extension of the 

beam and the background in the experimental area will also be measured. If the expected performances 

are not reached, some modifications and improvement will be studied. The detector of task 7.4 will be 

used in the characterization of the beam. 

Task 7.6: Container for the transport of actinide samples. 

Measurement on actinide targets are absolutely needed for the studies related to the safety of nuclear 

reactors. Due to their activity, the use of such target, especially the thin ones, requires severe constraints 

for the handling and the transport. A dedicated container is required to transport the sample to the Time-

Of-Flight  area of NFS. This container must support a fall of 9 m and be adapted to the transport of fissile 

material.  

 

Deliverables: (brief description and month of delivery) 

D.7.1 Supply of the NFS container for the transport of actinide samples; M25 

D.7.2 Report of 16 Flash ADC channels supply and integration in the n_TOF EAR2 DAQ; M28 

D.7.3 Report of the supply of the 4 Total Energy Detectors and its commissioning at n_TOF EAR2; M32 

D.7.4 Report of the feasibility study of the high efficiency neutron capture detector for the n_TOF EAR2 

and of the validation tests; M32 

D.7.5 Report of the supply of the Neutron Beam Monitor and its commissioning at n_TOF EAR2; M32 

D.7.6 Report of the NFS commissioning; M32 
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Work package 
number 

WP8   DM C.1 Start date or event M1 

Work package title Development and validation of new measurement capabilities and 
methodologies 

Activity type RTD 

Participant number 1 4 6 7 9 10 11 12 

Participant  CIEMAT CEA CNRS CSIC GANIL HZDR IFIN-HH INFN 

Person-months 30.5 39.9 47.0 20.6 2.5 12.6 16.7 29.7 

Participant number 14 16 22 27 28 30 31 34 

Participant  JRC JYU NTUA UB UFrank UMan UPC UU 

Person-months 2.3 21.5 4.0 6.3 4.0 1.4 3.8 9 

 

Objectives: 
As demonstrated by recent international (OECD-NEA, IAEA), EC (ANDES, ERINDA, EUFRAT), regional 
(JEFF, ENDF/B, JENDL) and national nuclear data projects (GEDEPEON, NEEDS, TRAKULA) the 
nuclear data measurement requirements in the domain of nuclear safety (High Priority Request List for 
nuclear data of the OECD-NEA) are very challenging. It was concluded that in many cases, despite 
significant improvements achieved in the above-mentioned projects, substantially improved experimental 
methods, setups and facilities were required to bridge the gap between measurement need and 
experimental result.  

In this work-package, experimental setups, techniques and data analysis methodologies will be 
developed to significantly improve the capabilities in the field to tackle the challenges in nuclear data 
measurements for the safety assessment of nuclear technologies. Thus, at the end of the project a 
number of new experimental capabilities will be available allowing high quality nuclear data 
measurements beyond the present state-of-the-art at both existing installations and promising new 
facilities such as the n_TOF Experimental Area 2 (EAR-2) and Neutrons For Science (NFS). The 
techniques to be developed will be tested in specific cases, in order to demonstrate what may be 
achieved and push technological development. 

The tasks of this workpackage will deliver new setups and improved experimental techniques and 
methodologies related to accurate measurements of reactor safety relevant (Objective 8.1) neutron-
induced fission cross sections, (Objective 8.2) neutron capture cross sections (Objective 8.3) neutron 
elastic and inelastic scattering and neutron multiplication cross sections, (Objective 8.4) decay data 
(fission product β-delayed γ-rays and neutrons), and (Objective 8.5) fission yields. 

 

Description of work: Work package co-ordinator: CIEMAT 
Task 8.1: Development of  innovative techniques and instrumentation for fission cross section 
measurements (Task co-ordinator: INFN, Partners: CNRS, UU, Facilities n_TOF, NFS, AIFIRA) A new 
experimental setup will be developed for the measurement of the fission cross section measurements on 
minor actinides at experimental area 2 (EAR-2) of the CERN n_TOF facility. A new experimental setup 
for cross section and anisotropy measurements at NFS will be designed and tested and a new method 
will be developed for normalizing fast neutron-induced fission cross sections to the quasi-absolute, high 
accuracy, np cross section. 
Task 8.2: Determination of the capture cross sections of fissile materials and minor actinides 
(Task co-ordinator: CIEMAT, Partners: CNRS, U Frankfurt, U. Bucharest, Facilities n_TOF, OCL, 
FRANZ). 
The accuracy of the capture cross sections of fissile materials will be improved by reducing the 
systematic uncertainties coming from the dominant competing fission γ-ray background. The capture 
cross section of actinides difficult to access experimentally will be investigated by means of surrogate 
reactions which will require isotopically enriched targets of easier manufacture. Targets for FRANZ, a 
new high power 25 keV neutron source, will be developed for high sensitivity capture cross section 
measurements. 
Task 8.3: Development of new setups and methods for measuring elastic, inelastic and (n,xn) 
cross sections (Task co-ordinator: CNRS, Partners: CEA-BRC, CEA-CAD, HZDR, IFIN, JRC, JYU, 
NTUA, U. Bucharest, Facilities: n_TOF(EAR-2), GELINA, nELBE, NFS). 
New setups will be developed for neutron angular distribution and secondary energy measurements 
(double time-of-flight) at time-of-flight facilities, providing novel high quality differential and benchmark 
data for (in)elastic scattering on key isotopes (Na, Fe, U-238). The accuracy of inelastic and (n,xn) cross 
section measurements with the (n,xng) technique will be improved by coincidence measurements to 
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improve the nuclear data. A feasibility test with a conversion electron detection setup for neutron 
inelastic scattering of 238U will be performed. 
Task 8.4: Improvement of experimental techniques and methodologies for decay data. (Task co-
ordinator: CSIC, Partners: CIEMAT, CNRS, JYU, UPC, Facility JYFL) 
Experiments involving high-efficiency 4π neutron and γ-ray detectors will be improved using a new 
digitizer based data-acquisition system and sophisticated software for data analysis. Summation 

calculations of reactor decay heat and -delayed neutron emission will improve substantially by the 
accuracy of the results obtained with the new techniques. 
Task 8.5: Advanced methodologies and experimental techniques for measurement of fission 
yields (Task co-ordinator: CEA-Saclay, Partners: CEA-BRC, GANIL, CNRS, JYU, UU,U. Manchester, 
Facilities NFS, JYFL, ALTO, Lohengrin, SOFIA, VAMOS) High resolution accurate fission fragment yield 
measurements will be developed emphasising two complementary techniques for fast-neutron-induced 
fission yields (FALSTAFF at NFS and by Penning trap at JYFL) and new setups and techniques 
employing inverse kinematics (SOFIA at GSI and VAMOS at GANIL) for complete measurements of Z 
and A distributions. These will be complemented by new setups for high-quality FF yield measurements 
using gamma-ray detectors at ILL/Lohengrin and with prompt fission g-ray measurements at 
ALTO/LICORNE at IPNO and at ILL(and NFS) with the STEFF detector array. 

 

Deliverables: (brief description and month of delivery) 
D.8.1 Comprehensive progress report on the setup and method developments of WP8; M24 
D.8.2 Report on the measurement with the Total Absorption Calorimeter and fission micromegas 

detector of the neutron induced fission cross section of 235U at n_TOF; M36 
D.8.3 Report on the new fission setups at EAR2/n_TOF, NFS and AIFIRA; M48 
D.8.4 Report on the new setups for neutron scattering and (n,xn) measurements; M48 
D.8.5 Report on the performance of the setups for measuring the β-delayed γ-rays with a Total 

Absorption Gamma Ray Spectrometer (TAGS) and for measuring the β-delayed neutrons with 
the 4π neutron long counter (BELEN); M48 

D.8.6 Report on the new setups for measuring fission yields; M48 

 

Milestones: (brief description and month of milestones) 
M.8.1 Completion of a list of target requirements for target preparation in CHANDA; M12 
M.8.2 Completion of and commissioning of beam at nELBE-2, HZDR; M12 
M.8.3 Completion of and first beam at Experimental Area 2 (EAR-2) at CERN n_TOF; M24 
M.8.4 Completion of and first beam at Neutrons For Science (NFS) at SPIRAL2, GANIL; M24 
M.8.5 Completion of a neutron-based fission fragment source at IGISOL; M36 
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 Work package number WP9   DM C.2 Start date or event M1 

Work package title Development and validation of new nuclear data evaluation and 
application capabilities         

Activity type RTD 

Participant number 1 3 4 6 15 18  

Participant short name CIEMAT CCFE CEA CNRS JSI NNL  

Person-months 6.3 11 16.9 5 14.9 8.8  

Participant number 21 26 32 34    

Participant short name NRG TUW UPM UU IAEA NEA  

Person-months 10.8 7.5 9 12.5 0 0  

 

Objectives: 
In this WP, a network among the partners will be established to ensure that Europe has the 
computational tools to apply nuclear data in nuclear technology, directly after a new measurement, 
without approximation, including uncertainties and with a proven impact on nuclear safety of both 
reactors and the fuel cycle. The aim is to have such a system available at the end of the project. It will be 
world-leading. 
Objective 9.1: Modern and complete nuclear data libraries, allowing all phenomena of importance to be 
analyzed with contemporary reactor and fuel cycle software. 
Objective 9.2: (Near-)exact uncertainty/covariance evaluation of nuclear data, to ensure that basic  
nuclear data uncertainties are properly propagated to reactor and fuel cycle analyses. 
Objective 9.3: Revised sensitivity methods of both deterministic and Monte Carlo nature, which make 
use of the current computer power. 

 

Description of work: Work package co-ordinator: NRG 
 

Task 9.1  Verification and validation of  EXFOR  (Task co-ordinator: NRG, Partners: IAEA, NEA) The 
EXFOR database will be verified and validated against the major world nuclear data libraries, and 
automated procedures for evaluators to directly include experimental data in evaluations will be 
developed. 
Task 9.2: Maintenance and extension of TALYS capabilities (Task co-ordinator: NRG, Partners: 
CEA-DAM, TUW, UU,UB) Essential ingredients not yet available in TALYS, such as fission yield models, 
gamma and neutron decay from fission fragments and composite particle emission will be developed 
and implemented.  
Task 9.3: Uncertainty methods (Task co-ordinator: TUW, Partners: CEA-DAM, NRG, CEA-DEN) A 
seamless integration of experimental and theoretical nuclear data uncertainties into one method will be 
established, and extended to data other than cross sections. In addition, the CONRAD code will be used 
to evaluate and propagate uncertainties on nuclear model parameters. 
Task 9.4: Processing of nuclear data (Task co-ordinator: CCFE, Partners:IJS, UPM)          
Contemporary software for processing of nuclear data (PREPRO, NJOY) will be positioned in quality-
assured processing routes for European reactor and fuel cycle calculations. 
Task 9.5: Uncertainties in fuel cycle data (Task co-ordinator: NNL, Partners: CCFE, CIEMAT, UPM, 
CNRS) Full (total) Monte Carlo inventory calculations will be developed and sensitivity profiles of 
inventory and decay heat parameters to cross section, fission yield and decay data will be established. 
Sensitivity/Uncertainty methodologies will be applied to an up-to-date reactor design (for instance one of 
the proposed in ESNII) in order to estimate the isotopic content and criticality safety parameters 
uncertainties after burn-up using the EVOLCODE system. 
 

Deliverables: (brief description and month of delivery) 
D.9.1 Report on the procedure for the inclusion of angular distributions into the covariance scheme; M24 
D.9.2 Report on sensitivity/uncertainty analysis for an up-to-date reactor design; M36 
D.9.3 Open source software package TALYS-2.0, fully applicable to all nuclear systems of interest, with 

all  improved theoretical ingredients implemented; M48 
D.9.4 Report on the CONRAD methodology and comparison with traditional Bayesian methods; M48 
D.9.5 Report on the extended procedure for experimental and theoretical uncertainty handling; M48 
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Milestones: (brief description and month of milestones) 
M.9.1 Full quantitative control over the EXFOR database (IAEA/NEA), and automated procedures for 

evaluators to directly adopt experimental data in evaluations. (M36) 
M.9.2 Standardized processing routes for European nuclear data libraries for all reactor codes of 

interest, especially the European ones (TRIPOLI, APOLLO, SERPENT, FISPACT) (M36) 
M.9.3 Capability to perform exact uncertainty calculations for nuclide inventory (M36)  
M.9.4 A method to use Unified Monte Carlo or equivalent covariance method on a routine scale, 

extended to angular distributions (M48) 
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Work package number WP10    DM C.3 Start date or event M1 

Work package title Development of nuclear data for Myrrha reactor safety analyses 

Activity type RTD 

Participant number 1 14 15 25 32   

Participant short name CIEMAT JRC JSI SCKCEN UPM   

Person-months 3.6 12.0 14.7 16.3 21.6   

 

Objectives: 
Nuclear data required for the development, safety assessment and licensing of MYRHHA will be studied 
and recommendations for improvements will be given. This work package will provide support to 
evaluation projects, such as JEFF, by identifying issues in current nuclear data files for MYRRHA-
relevant elements and isotopes. 
This WP consists of 6 tasks leading to recommendations for nuclear data files of the JEFF project 
allowing a new release of JEFF with improved performance in safety analyses for MYRRHA. 
 

Description of work: Work package co-ordinator: JRC 
 

Task 10.1  Sensitivity analysis (Task co-ordinator: UPM, Partners: CIEMAT, JSI, SCKCEN) 
A sensitivity analysis of the latest MYRRHA design to identify the reactions which are most relevant from 
neutronic point of view. The sensitivity profiles will be calculated with SCALE/TSUNAMI, SUSD3D, and 
MCNP (PERTcard) codes. These sensitivities will be calculated for different criticality safety parameters 

(e.g. keff, reactivity coefficients, eff, etc). 

Task 10.2: Comparison of evaluated data libraries (Task co-ordinator: UPM, Partners: SCKCEN ). 
Cross sections in evaluated data libraries of the most relevant reactions as identified in previous studies 
and those resulting from Task 10.1 will be compared. 
Task 10.3: Identification of existing experimental cross section data (Task co-ordinator: UPM, 
Partners: JRC, JSI). Identify existing experimental data (e.g. results from ANDES) that can be used to 
improve the data libraries for reactions resulting from Task 10.2. 
Task 10.4: Identification of data for validation and execution of new validation experiments 
(Task co-ordinator: JRC, Partners: JSI). Identify data that can be used to validate the relevant cross 
section data. This part of the project will concentrate on the optimum use of data resulting from lead 
slowing down spectrometers and neutron transmission experiments (i.e. shell and thick sample 
transmission measurements).  
Task 10.5: Improvement and validation of data libraries (Task co-ordinator: JSI, Partners: JRC, 

SCKCEN, UPM) Implement changes to data library and validate by using available experimental data. 

Task 10.6: Recommendations to the JEFF project (Task co-ordinator: JRC, Partners: JSI, SCKCEN, 
UPM) Recommendations to the JEFF project for cross section data relevant to MYRRHA, taking into 
account the results of tasks 10.1 – 10.5. 

 

Deliverables: (brief description and month of delivery) 
D.10.1 Report on sensitivity analysis of MYRRHA with list of key reactions; M12 
D.10.2 Report on comparison of evaluated libraries and identification of existing experimental data; M18 
D.10.3 Report on improvements made to existing evaluations; M24 
D.10.4 Report on the validation of improved data libraries; M30 
D.10.5 Report with recommendations for the JEFF project; M36 

 

Milestones: (brief description and month of milestones) 
M.10.1 Summary report of available and new data for library validation; M27 
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Work package number WP11   DM C.4 Start date or event M1 

Work package title Development of a methodology for uncertainty assessment and 
minimization in ADS target and accelerator safety analyses 

Activity type RTD 

Participant number 4 10 21 23 25 33  

Participant short name CEA HZDR NRG PSI SCK•CEN USC  

Person-months 36.4 10.8 1.5 11.3 1.5 31.4  

 

Objectives: 
Because in ADS, safety parameters related to the high-energy reactions in the accelerator and spallation 
target are calculated using nuclear models implemented in Monte Carlo transport codes, a new specific 
methodology, different from the one used at low energies with libraries, has to be developed for 
uncertainty assessment. The respective merits and disadvantage of different methods will be evaluated: 
calculations with different codes, validation of the physics models on relevant basic experimental data in 
order to assess the uncertainties on the elementary processes; estimation of the uncertainties on the 
different ingredients of the models and propagation in the transport codes. These methods will be used 
to estimate the uncertainties on parameters identified as critical for the safety analysis of MYRRHA 
operating in sub-critical mode. This WP also aims at minimizing the present uncertainties by addressing 
known gaps in the models, actually reactions on light elements, and providing more complete data for 
model constraining. Analysis of samples irradiated at PSI with 590 MeV protons will be used for integral 
benchmarking. Recommendations for the best method for uncertainty assessment in the safety analysis 
of future ADS will be issued. 

 

Description of work: Work package co-ordinator: CEA Saclay 
 

Task 11.1  Identification of critical parameters for the safety of MYRRHA and simulations with 
different codes (Task co-ordinator: SCK•CEN, Partners: CEA, HZDR, PSI) Critical parameters for 
safety issues will be identified, in particular those related to the radioactive nuclide production and 
shielding of the accelerator, beam dump and target. Simulations with different codes, MCNPX (with 
ALEPH for inventory calculations) and FLUKA will be realized and resulting differences on the critical 
parameters assessed.  
Task 11.2: Analyses of samples irradiated at PSI for code validation (Task co-ordinator: PSI, 
Partners: CEA, HZDR) Samples irradiated at the SINQ facility at PSI, relevant for radioactive inventory 
estimation, damages in materials or shielding, such as Al, Ni or Cu in MYRRHA will be identified and 
new radiochemical methods will be developed for analysis. Comparisons with different codes and 
models, including the one developed in Task 11.3, will be conducted. 
Task 11.3: Minimization of the uncertainties due to the physics models (Task co-ordinator: CEA, 
Partners: USC, HZDR) The focus will be put on reactions on light target (Al, Si, C...) that are important 
for structural materials or for the shielding. The entrance channel INCL4 model will be provided by CEA, 
the de-excitation model by USC. HZDR will provide the comparison with the FLUKA code. A 
benchmarking of the models and of the models implemented in transport codes on experimental data will 
be performed. 
Task 11.4: Development of advanced experimental techniques providing more complete and 
accurate data on spallation reactions (Task co-ordinator: USC, Partners: CEA, HZDR) In order to 
further improve the models and therefore decrease the uncertainties, an advanced experimental 
technique to fully identify all fragments issued in spallation reactions with light nuclei will be developed. 
Simulations using the models developed in task 11.3 will be done. Preliminary results obtained during 
the commissioning of this new experimental setup will be provided. 
Task 11.5: Study of a methodology to quantify uncertainties linked to high-energy models 
(Task co-ordinator: CEA, Partners: SCK•CEN, HZDR, NRG) The possibility to develop a method in 
which the uncertainties on the different ingredients of the physics models would be estimated and 
propagated in the Monte Carlo transport codes will be studied and compared to the other methods. 
Recommendations on the uncertainties in the safety analysis of MYRRHA will be issued. 
 

Deliverables: (brief description and month of delivery) 
D.11.1 Report on critical parameters; M12 
D.11.2 Report on uncertainties of critical parameters; M48 
D.11.3 Report on experimental data from PSI sample analysis; M48 
D.11.4 Models implemented into transport codes and report on their improved capabilities; M48 
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D.11.5 Report on the design of an advanced experimental setup for spallation reactions; M48 
D.11.6 Report on the different possible methodologies to estimate uncertainties; M48 

 

Milestones: (brief description and month of milestones) 
M.11.1 Cutting of samples in hot cell; M9 
M.11.2 Development of chemical separation systems; M18 
M.11.3 Completion of the advanced experimental technique for full fragment identification; M36 
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Work package number WP12   DM C.5 Start date or event M1 

Work package title Development and validation of new integral experiments 

Activity type RTD 

Participant number 1 2 4 8 12 21  

Participant short name CIEMAT ANSALDO  CEA  ENEA INFN NRG  

Person-months 10.8 6.3 20.5 5.1 18 7.5  

 

Objectives: 
We propose to focus on preparing future collaborative experiments with MINERVE to test the access of 
this facility for laboratories partners in CHANDA. Thus, the analysis of new integral measurements in 
MINERVE and new microscopic measurements at IRMM/NTOF for a set of isotopes (link with WP5 and 
WP8) is proposed. These isotopes will be chosen on the basis of their interest for safety of nuclear 
systems as well as their prior known target fabrications issues. By having the same origin of fabrication, 
complementary experiments (integral and microscopic) proposed in this framework as well as in WP8 
will not exhibit uncertainties or biases related to different target fabrication. 
In addition, various methods used to propagate uncertainties of nuclear parameters to integral 
experiment will be tested. This comparison will show expected or unexpected discrepancies on the used 
methodologies and expose problems encountered (sampling, format, neutron transport code 
approximations,…).  Finally, integral experiment data assimilation technique will be exposed. The validity 
of such analysis will be tested. 
A further objective will be to study a new infrastructure based on a subcritical neutron generator (ADS), 
with particular focus on the opportunities offered in terms of integral measurements on transmutation and 
validation of ADS and fast neutron systems design concepts. 
Objective 12.1: Obtain complementary new measurements (micro+integral) for isotopes of interests 
exhibiting with target manufacturing problems. 
Objective 12.2: Propagation of nuclear data uncertainties for Integral experiments calculations. 
Objective 12.3: Integral experiments data assimilation. 
Objective 12.4: Study of new infrastructure for measurements on transmutation and validation of fast 
systems design concepts. 

 

Description of work: Work package co-ordinator: CEA-DEN 
 
Task 12.1: Measurement/Interpretation of a set of new oscillations experiment in MINERVE 
(Task co-ordinator: CEA, Partners: NRG, CIEMAT) 
Choose on the basis of their interest for partners Laboratories as well as their prior known target 
fabrications issues a set of isotopes. Fabrication of targets for both integral and microscopic 
experiments. Measurements in MINERVE and related to WP8 activities. Analyze both 
integral/microscopic measurements.  
Task 12.2: Uncertainty propagation (Task co-ordinator: NRG, Partners: CEA, CIEMAT, INFN) 
After having chosen a set of integral experiments, three major methods will be compared: All 
deterministic (using perturbation calculations with neutronics deterministic codes) , mixed method: 
Monte-Carlo sampling method for parameters and deterministic codes for benchmark calculation  and all 
Monte-Carlo : for parameter sampling as well as benchmark calculation with Monte-Carlo neutron 
transport code. In addition uncertainties for a few realistic systems will be studied. 
Task 12.3: Integral Experiment data assimilation (Task co-ordinator: CEA, Partners: NRG, ENEA) 
Method of data assimilation of integral experiments directly towards nuclear model parameters will be 
proposed and tested with realistic examples. 
Task 12.4: New infrastructure for studies of transmutation and fast systems concepts (Task co-
ordinator: INFN, Partners: ANSALDO) 
Study of a new infrastructure to perform dedicated new integral experiments, in order to validate the 
relevant cross section data in an environment where materials, power and temperature evolve towards 
future systems like MYRRHA, ALFRED, extending the possibility within the EU for specific training of 
young scientists and engineers. 

 

Deliverables: (brief description and month of delivery) 
D.12.1 Analysis of new microscopic and integral (MINERVE) measurements for a set of isotopes; M48 
D.12.2 Report on benchmarking results of propagation methods on a set of integral experiments; M48 
D.12.3 Report on dedicated results of data assimilation of Integral Measurements ; M48 
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D.12.4 Report on feasibility, with optimization of the new infrastructure requirements and description of 
specific capacities for experiments; M48   

 

Milestones: (brief description and month of milestones) 
M.12.1 Report describing the choice of isotopes to be measured in MINERVE and IRMM/NTOF facilities 

and manufactured; M6 
M.12.2 Report describing a MINERVE model to be used by participant for interpretation, M12 
M.12.3 Report exposing the chosen integral Benchmarks for uncertainty propagation; M12 
M.12.4 Report on methodologies used to assimilate integral experiments; M24 
M.12.5 Intermediate internal review of the study on new infrastructure and capacities; M24  
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Work package number WP13   DM M.1 Start date or event M1 

Work package title Management, education and training 

Activity type MGT 

Participant number 1 4 14 21 30 34  

Participant short name CIEMAT CEA JRC NRG UMan UU  

Person-months  11.5 0.9 0.2 0.4 1.4 1.7  

  
 

Objectives 

Objective 13.1: This WP will be dedicated to the general management of the project, the follow-up and 

validation of quality and timing of deliverables and milestones. It will also provide the tools for 

management, information exchange and external visibility including a dedicated web. 

Objective 13.2: The coordination of the education and training activities will also be included in this 

work-package, covering both the promotion and follow-up of training in the other tasks and at the unique 

facilities of the project, and the organization of dedicated open training course during the duration of the 

project. 

Objective 13.3: The dissemination activities are distributed in Domains A, B and C but some additional 

effort will be made to provide coordination and a general framework within this task. 

 

Description of work: (Work package co-ordinator: CIEMAT) 

Task 13.1: Management of the project (Task co-ordinator: CIEMAT, Partners: CEA,JRC) 

This task will handle the management of the consortium, including the administrative and financial 

operations, the notification of the consortium agreement preparation, the draft version for the rules of 

operation of the different management bodies and the reporting to the EU. One specific objective will be 

the coordination of the two periodic reports and the final report of the project. To facilitate the 

dissemination of the CHANDA progress and results and the exchange of information within the project a 

Web site will be prepared and open by the project. All consolidated information will be fully open, but a 

restricted access area will be reserved for materials under discussion within the project participants. The 

image of the web site at the end of the project will be recorded in a DVD ready for distribution. The task 

will also follow the cooperation with the parallel Russian projects in the field of nuclear data. The project 

will prepare a set of measures of success that the Consortium will use for the project and its component 

parts. This measures of success will be included in the 'Communication Action Plan' 

Task 13.2: Coordination of the education and training (Task co-ordinator: UU, Partners:UMan,JRC) 

This task will promote that the research activities within the project result in PhD and Master theses and 

to favor the training of young scientist with working visits to the facilities associated to the project. A 

special event of the task will be the organization of one training course specialized in Nuclear Data for 

increased Safety of the nuclear and radiological EU installations. It will be open to the participants in 

other EU projects related to the field. This school will be organized as special edition of known schools 

on nuclear R&D. Initial contacts had been made with the organizers of the series of EXTEND (European 

course on EXperiment, Theory and Evaluation of Nuclear Data) and of the Nuclear Resonance Analysis 

schools. No fee will be requested and financial support will be allocated to provide travel support to a 

fraction of the students. Cooperation with ENEN will be set-up. 

Task 13.3: Coordination of dissemination (Task co-ordinator: JRC, Partners:CIEMAT, NRG) 

This task will coordinate the dissemination efforts included implicitly in the nature of the tasks of Domains 

A, B and C. It will also make sure that the rest of activities and results are sufficiently disseminated. It will 

promote the coordination with NEA, JEFF and IAEA for the dissemination and management at long-term 

of methodologies, models and actual data produced by the project. It will also make efforts to integrate 

the meetings of this project as special events of generic nuclear data meetings, in particular as special or 

side events of the NEA and IAEA working groups. The task will also promote the visibility of the project in 

the main nuclear research meetings. The project will presented emphasizing the project goal, objectives, 

activities expected outcome and impact in a 2 page (A4) document including one or two supporting 
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pictures. More information and a template  for “Project Presentation” will be communicated at a later 

stage. 

 

Deliverables: (brief description and month of delivery) 

D.13.1: First Nuclear Resonance Analysis school; M3 

D.13.2: CHANDA web; M3 

D.13.3: Second Nuclear Resonance Analysis school; M24 

D.13.4: One open training course on nuclear data for science and technological applications; M30 

D.13.5: Report on dissemination activities; M47 

D.13.6: Final report of the project; M48 

D.13.8: 1st periodic reporting: M18 

D.13.9: 2nd periodic reporting: M36 

D.13.10: Final Periodic Reporting: M48 

D.13.11: Project presentation: M3 

D.13.12: Project “Communication Action Plan”: M3 
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   Table A4.1 e:   Summary of staff effort (PM) 

 
Participa

nt 
no./short 

name 

WP 
1 

WP 
2 

WP 
3 

WP 
4 

WP 
5 

WP 
6 

WP 
7 

WP 
8 

WP 
9 

WP 
10 

WP 
11 

WP 
12 

WP 
13 

Total 
PM 

 CIEMAT 7.1 0.9     21.2 30.5 6.3 3.6  10.8 11.5 91.9 

ANSALDO 0.8           6.3  7.1 

CCFE  1.3       11.0     12.3 

CEA 1.2 4.0     31.5 39.9 16.9  36.4 20.5 0.9 151.3 

CERN 1.1      1.4       2.5 

CNRS 1.0  12.0     47.0 5.0     65 

CSIC        20.6      20.6 

ENEA 2.3           5.1  7.4 

GANIL       31.4 2.5      33.9 

HZDR 0.9   11.2    12.6   10.8   35.5 

IFIN-HH        16.7      16.7 

INFN  1.4     6.8 29.7    18.0  55.9 

IST-ID       6.2       6.2 

JRC 1.1 0.2 0.6  0.9 0.8  2.3  12.0   0.2 18.1 

JSI         14.9 14.7    29.6 

JYU   2.7     21.5      24.2 

KFKI              0.0 

NNL 0.7        8.8     9.5 

NPI              0.0 

NPL              0.0 

NRG 1.7 0.4       10.8  1.5 7.5 0.4 22.3 
NTUA 2.0 2.0     4.0 4.0      12.0 

PSI  0.7 0.7        11.3   12.7 

PTB              0.0 

SCK 0.8         16.3 1.5   18.6 
TUW         7.5     7.5 

UB        6.3      6.3 

UFrank        4.0      4.0 

UMainz   1.9           1.9 

UMan        1.4     1.4 2.8 

UPC       4.8 3.8      8.6 

UPM         9.0 21.6    30.6 

USC  1.2         31.4   32.6 

UU        9.0 12.5    1.7 23.2 

UOslo              0.0 

Total 20.7 12.1 17.9 11.2 0.9 0.8 107.3 251.8 102.7 68.2 92.9 68.2 16.1 770.8 
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   Table A4.1 e, part2:   Summary of total effort (KEuros - EU Contribution) 

 
Participa

nt 
no./short 

name 

WP 
1 

WP 
2 

WP 
3 

WP 
4 

WP 
5 

WP 
6 

WP 
7 

WP 
8 

WP 
9 

WP 
10 

WP 
11 

WP 
12 

WP 
13 

Total 
kEUR 

 CIEMAT 36 4 280  758  117 130 27 16  49 118 1535 

ANSALDO 9           36  45 

CCFE  9       58     67 

CEA 9 31     90 171 90  146 108 9 654 

CERN 9      108       117 

CNRS 10  39.1     202.4 40.5     292 

CSIC        76      76 

ENEA 18           27  45 

GANIL       202 9      211 

HZDR 9   102 89 96  72   73   441 

IFIN-HH        25      25 

INFN  9     72 144    72  297 

IST-ID       20       20 

JRC 18.4 3.2 9  14.7 14.5  29.2 0 66.1   11.9 167 

JSI        0 48 47    95 

JYU   9     76      85 

KFKI 2             2 

NNL 9        87     96 

NPI 2             2 

NPL 2             2 

NRG 18 4      0 117  15 79 9 242 

NTUA 9 9     18 18      54 

PSI  9 9        114   132 

PTB 2             2 

SCK 9         146 13   168 

TUW         60     60 

UB        20      20 

UFrank        16      16 

UMainz   10           10 

UMan        9     18 27 

UPC       27 19      46 

UPM         37 87    124 

USC  9         88   97 

UU        39 58    31 128 

UOslo              0 

Total 171.4 87.2 356.1 102 861.7 110.5 654 1055.6 622.5 362.1 449 371 196.9 5400 

 
Notes:  

1) The data for CIEMAT include 270kEuros to be redistributed for activities of WP3 and 758kEuros 
to be redistributed for access to facilities in WP5 

2) The data for HZDR include 30 for support to PAC activities in WP4, 89for support to users of the 
access to facilities in WP5 and 96KEuros for the support to visitors to the facilities in WP6. 

3) The budgeted man-months in this „Description of Work‟ (DOW) are based on average productive 
hours (with different estimations from different institutions). The actual productive hours can differ 
from the average pre-calculated productive hours as a result of calculating on an actual basis. 
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IV) Provide a graphical presentation of the components showing their interdependencies (Pert 
diagram or similar) 

 
 
 

 
 

Scheme of components and interdependencies of the CHANDA proposal. The yellow circles and the 
pink boxes correspond to institutions and organizations external to CHANDA. 

 
 

V) Describe any significant risks, and associated contingency plans  
 
The main risks are associated to the experimental and construction activities of WP7, WP8 and WP12. 

In WP7 the main risk out of our control is the possible delay in the finalization of the construction of the 
NFS and/or n_TOF EAR2.  Large margins have been taken so that, even if the commissioning of these 
facilities is delayed one full year, the proposed deliverables could be completed. In fact, if only one of the 
2 facilities is delayed even more than one year, the development and integration of the equipment to be 
provided could be completed for each facility and the test for NFS equipment could be done at n_TOF 
EAR2 and EAR1. In the other hand, the test for commissioning of equipment for n_TOF EAR2 could be 
performed in n_TOF EAR1 and NFS. 

In the case of WP8, the main risk is for the availability of beam time and experimental conditions for the 
validation experiments. To prevent this type of difficulties, precaution has been taken to identify at least 2 
facilities for each validation experiment proposed in WP8.   

In the case of WP12, the risk of not availability of MINERVE is considered low, but still a margin of 6 
months have been taken into account for the start of measurements in MINERVE. 
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A4.2  IMPLEMENTATION 

Management structure and procedures 

The organization structure of the CHANDA Consortium comprises the following main bodies, see figure:  

- Governing Board is the uppermost decision-making and arbitration body of the Consortium. Each 
partner has one voting representative to the Governing Board. The Chairperson will be elected 
during the Kick-off Meeting which will take place at the latest one month after start of the project. 
The coordinator will not stand for election of the chair person. 

- Executive Committee, as the supervisory body for the project execution will have the 
responsibilities for implementing the general policy and strategic orientations decided on by the 
Governing Board, for establishing the Project Deliverables for the Commission, and for preparing 
progress reports of the Project for the Commission and the Governing Board. The Executive 
committee will guarantee the integration of the activities and the coordination of the technical 
activities. It is composed of the Work Package leaders, the Domain leaders, if different from the 
Work Package leaders, and by the project Coordinator who chairs this committee. 

- The Coordinator as the intermediary to the European Commission is authorised to execute the 
project management, chairs the Executive Committee and reports and is accountable to the 
Governing Board.  

- Training: The Executive committee will directly follow the progress and quality of the training 
activities organized by WP13. 

 
Organizational Levels: The management structure of CHANDA has two levels: the Governing Board and 
the Executive Committee. This structure focuses responsibilities and channels information. For each of 
the two levels, the taking of decisions, the dissemination of results, and the exchange of information is 
clearly identified and controlled by people and bodies. This structure concentrates responsibilities for 
day-to-day management in the Executive Committee, which is accountable to the Governing Board. In 
the Governing Board all partners have their voice and vote to influence in the strategic and financial 
decisions and to provide detailed guidance for the Executive Committee.  

Critical situations: The management structure in organizational levels allows the Executive Committee to 
detect unexpected developments and critical situations, which might occur during the lifetime of the 
Project and which might endanger to planned course of activities, so early that the Coordinator and the 
Responsible Committees are able to react flexibly and to take the appropriate actions.  

Domain coordinators will be nominated for the technical coordination of the Work packages belonging to 
the same Domain. They will organize and chair the Domain technical coordination meetings. 

 

Governing Board 

The Governing Board is the ultimate decision-making body of the Consortium. It decides on matters 
relating to:  

- the preparation and final approval of the annual management reports related to financial 
statements and technical advancement of the project prior to the submission to the EC,  

- all budget-related matters,  
- the acceptance of new partners as well as the exclusion of partners,  
- the structure and restructuring of the Work packages,  
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- proposals to the partners for the alteration of the Consortium Agreement,  
- proposals to the partners for the premature completion / termination of the project.  

The Governing Board meets on a regular schedule this being at least every 12 months. In due time 
before this meeting it is anticipated to have an Executive Committee meeting, in order to provide all 
technical issues needed. If needed and upon request of the Executive Committee, the Governing Board 
calls for extraordinary meeting. 

Executive Committee  

The Executive Committee is the supervisory body for the execution of the project. The important 
activities of the Executive Committee include:  

 Proposing the scientific orientations to the Governing Board and implement the agreed 
orientations 

 Ensuring the scientific monitoring and review progress of the research work, the training 
activities, and the initiation of actions in case of failure of individual contractors,  

 Approval of the work schedules and co-ordination of the work programmes within and between 
the technical work packages,  

 Preparation, where necessary, of revisions to the detailed work programmes,  
 Preparation of multi-purpose use of projects instruments, such as workshops, topical meetings, 

etc.  
 Identification of potential problems and/or issues that need to be referred to the Governing Board,  
 Identification of technical developments which are related to patents and the development of 

design, component, or process issues,  
 Schedule meetings supporting the effective conduct of the work programme,  
 Contribution to management reports, 
 Contribution to activity and financial reports 
 Inform the Governing Board concerning contractors presenting financial or technical difficulties 

within a Work Package,  
 Information of any other difficulty arising in connection with the conduct of the Work Packages,  
 Proposals on any publication/communication. 

The Executive committee meets on a regular schedule, being at least every six months. Before these 
meetings it is anticipated to have work packages technical meetings, in order to provide all technical 
issues needed.  

Project Coordinator  

The project Coordinator assisted by the Executive Committee is responsible for the overall (technical 
and financial) management of the project. Moreover the Coordinator will:  

 Act as the contact for the EC,  
 Act as the intermediary between all participants and the EC, since all information related to the 

project will be transmitted to the EC through the project Co-ordinator,  
 Establish the contracts with the partners,  
 Receive all payments made by the EC and administering the EC contribution,  
 Process the invoicing, and exercising the payment to all project partners,  
 Inform the EC of the distribution of payments to the partners,  
 Establish provisions for support for the Governing Board and the Executive Committee, and 

respective meetings,  
 Establish and update the project Web site, the contractors‟ address lists, etc.,  
 Organize registration and central deposit of all documents prepared under the project,  
 Prepare and submit the contractually required periodic activity and financial reports; 

supplementary reports as far as necessary,  
 Prepare the Consortium Agreement which regulates the internal organization and management of 

the consortium,  
 Handle all other administrative and financial matters related to the project contract,  
 At present no subcontracting of activities has been foreseen. However, in the case of necessity: 

prepare and publish of calls for tenders in case of competitive calls for new contractors, pre-
evaluation of the proposals and negotiation of contracts,  

 Act as a focal point for all kinds of project external and internal requests.  
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Individual participants  
Centro de Investigaciones Energéticas MedioAmbientales y Tecnológicas (CIEMAT) 

CIEMAT, an Organism of the Ministry of Economy and Competitiveness, is a Public Research Agency 
for excellence in energy and environment, as well as in many vanguard technologies and in various 
areas of fundamental research.  

The group involved in the project is the Nuclear Innovation Unit of the Nuclear Division, belonging to the 
Energy Department. The group works in nuclear data research since its formation in 1997, participating 
in the EU projects NTOF-ND-ADS of FP5 and the CANDIDE network of FP6 and coordinating the 
NUDATRA Domain of IP-EUROTRANS and the ANDES project. It has also participated in the nuclear 
data experiments n_TOF at CERN, at the JRC-IRMM and the preparation of experiments at FAIR. The 
nuclear data activity is part of a wider research program on nuclear advanced nuclear cycles including 
the nuclear waste transmutation and advanced reactors for sustainable nuclear energy. The group has 
contributed to FEAT and TARC FP4 projects at CERN, the MUSE4, PDS-XADS y ADOPT of FP5; in 
EUROTRANS, PATEROS, RED-IMPACT, JHR-CA, MTR-I3 and SNF-TP of FP6; ANDES (as 
coordinator), CP-ESFR, CDT, MAXSIMA and FAIRFUELS of FP7 as well as several ISTC projects. The 
Nuclear innovation group also participates in the NEA Working Party on scientific issues of Advanced 
Fuel Cycles, WPFC previously WPPT, and in several expert groups of IAEA. Finally CIEMAT is founder 
member of the Sustainable Nuclear Energy Technological Platform, SNETP, with representation on the 
Governing Board and on the Executive committee.  

CIEMAT will contribute with the experience in nuclear data measurements at n_TOF where it is 
responsible for the actinides capture measurements. CIEMAT is responsible of an innovative 
experimental technique for measuring capture cross sections of fissile materials and applied to 235U. 

CIEMAT has developed the EVOLCODE2 system designed to simulate any type of advanced fuel cycle 
and which is able to propagate the uncertainties in the simulations, taking into account any form of 
covariance matrices. 

CIEMAT has developed the experimental experience in fast critical and subcritical systems within the 
experimental facilities MASURCA, YALINA and the VENUS-F reactor, developing methodologies for 
reactivity monitoring and specific measurement technologies. 

Finally, its participation in RED-IMPACT, PATEROS, CANDIDE, WPFC, SNETP and ANDES provided 
this team with the know-how and experience to identify the relevance and potential impact of the 
progress in nuclear data for the reactor systems, its fuel cycle and the final disposal. 

CIEMAT‟s key participants in the project are: 

Dr. E. Gonzalez-Romero, head of the Nuclear Fission Division, coordinator of the CHANDA proposal, of 
the ANDES project and the NUDATRA Domain of IP-EUROTRANS, chairman of the nTOF collaboration 
board, deputy-chairman of the SNETP Executive Committee, member of the WPFC/NEA and.  

Dr. D. Cano-Ott, head of the Nuclear Innovation Unit and responsible for the actinide capture 
measurements at n_TOF. He has participated in FP6 and FP7 nuclear data projects and supervises 
various PhD and Master theses. He coordinates WP8 and participates in WP1, WP2, and WP7. 

R. D. Villamarin, is responsible of the experimental activities in experimental reactors, MASURCA and 
YALINA, and coordinates the participation of CIEMAT in the FREYA project and the integral experiments 
activities of ANDES. He participates in WP1, WP2, WP10 and is contact person in WP12. 

Dr. F. Alvarez, author of the EVOLCODE2 system, is an expert in the evaluation of nuclear data needs 
and fuel cycle calculations, and participant in EU projects such as IP-EUROTRANS, ANDES, CDT-
FASTEF, CP-ESFR, ARCAS. He supervises various PhD theses and is the contact person for WP10. 

E. Mendoza, researcher. He is participating in ANDES and ENSAR FP7 projects. He is responsible of 
the data analysis of the 235U measurements at n_TOF. He will participate in WP7 and is a task 
coordinator in WP8. 

V. Bécares, researcher. He is participating in the ANDES and FREYA projects and is heavily involved in 
the experimental programme carried out at the VENUS-F reactor. He will participate in WP10 and WP12. 

M. Vázquez Antolín, researcher. She is participating in the CDT-FASTEF project and is responsible for 
the development of a code which couples MCNPX and COBRA. She participates in WP10 and WP12. 



                                                                           50 

Ansaldo Nucleare S.p.A. (Ansaldo) 

Ansaldo Nucleare has the complete responsibility for the nuclear business of ANSALDO and has a 

sound presence in the new international markets. In Italy, Ansaldo Nucleare is recognized as the main 

company in the nuclear sector. The company‟s specific missions are: Supply of new Nuclear Power 

Plants (NPPs); Service to operating nuclear plants; Decommissioning of nuclear plants and radioactive 

waste management. 

In the framework of European and international co-operation, Ansaldo Nucleare develops innovative 
NPPs, offering enhanced safety features and economic improvements for the electrical production with a 
view to reducing the radioactive wastes generated by the plants. Ansaldo Nucleare has developed, in the 
recent years, the innovative Pb-cooled ADS for the European Facility on Industrial scale Transmuter 
(EFIT), and the Lead cooled Fast Reactor (ELSY). Ansaldo Nucleare has been widely involved in FP5 
(coordinator of Core and Primary System Design for XADS), FP6 (coordinator of ELSY, WP leader for 
EFIT and XT-ADS design development and assessment within IP-EUROTRANS), FP7 (coordinator of 
LEADER, WP leader for MYRRHA Primary System design within CDT). Ansaldo Nucleare is also the 
EURATOM representative in GIF for the LFR and is a member of the PATEROS, SNE-TP and ESNII. 

Alessandro Alemberti joined the company in 1981 and is currently the Head of the Nuclear Science and 
Development Dept. of Ansaldo Nucleare SpA. Early involved in Safety analysis and thermal hydraulic 
simulations for LWRs, he has lately gained a wide experience in the design and simulation of lead 
cooled systems. He has been strongly involved in the development of HLM systems for both sub-critical 
and critical reactors and in most of the 5th and 6th FWP related projects. After coordinating of the FP6 
ELSY project, he was also the coordinator of the EU-FP7 LEADER project. He is the EURATOM 
nominated member of the Generation IV International Forum Project Management Board of LFR. 

Luigi Mansani graduated in Nuclear Engineering in 1973 at the University of Pisa; he joined Ansaldo in 
1974. He has gained experience in core design and safety analysis of HWRs (CANDU, CIRENE) and of 
LWRs (PWR PUN, AP600, BWR Caorso, SBWR). He has been involved also in R&D activities in the 
area of thermal-hydraulics of passive systems. He covered the role of WP coordinator for the multiple 
WPs devoted to System Design of HLM reactors (FP5 - PDS-XADS; FP6 - IP-EUROTRANS; FP7 - 
LEADER, FP7 - CDT) and was involved in a wide variety of FP projects (FP6 - STREP ELSY, 
RAPHAEL; FP7 - ESFR, THINS, FREYA, SILER, SARGEN-IV). As Project Engineer, he coordinates all 
the Ansaldo technical activities on Gen-IV reactors and ADS. 

Michele Frignani graduated in Nuclear Engineering in 2003, Ph.D in Energetic, Nuclear and 
Environmental Control Engineering in 2006 at the University of Bologna. His activity covered radiation 
analysis, shielding design and neutronics for the AP1000 inside and outside containment in all plant 
conditions. He was assigned to Westinghouse Head Quarters (Cranberry Twp, PA) as liason engineer 
from May 2010 to end of 2011. He supports the engineering activities on Heavy Liquid Metal Fast 
Reactors (Gen-IV) under development in the European Research Programs (presently involved in the 
LEADER project and technical coordination in proposals for Front End Engineering and Design activities 
for Research Reactors and Gen-IV Demonstrators). 
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Culham Centre for Fusion Energy (CCFE) 

Culham Centre for Fusion Energy (CCFE) is the research branch of the United Kingdom Atomic Energy 

Authority and one of the UK‟s most prestigious research centres. CCFE‟s experience of fusion devices 

extends over 50 years. It presently has around 800 staff working on fusion and operates two tokamaks at 

Culham: JET (on behalf of EFDA, via the JET Operation Contract) and, as part of the EURATOM/CCFE 

Association programme, MAST. 

The European Activation SYstem (EASY), developed and maintained at Culham Centre for Fusion 

Energy, is an international standard for simulation of activation, transmutation processes caused by 

nuclear reactions and decay. It integrates information from data files and collaborators around the world 

into a single user-friendly package, which is invaluable for nuclear researchers and has wider 

applications for industry; nuclear fission and fusion, accelerator physics, isotope production, stockpile 

and fuel cycle stewardship, materials characterisation, life and storage cycle management. 

The European Activation SYstem EASY-II(12) has been re-engineered and re-written in the modern f95 

programming language so as to answer today‟s and tomorrow‟s needs in terms of activation, 

transmutation, depletion, burnup and inventory requirements. The FISPACT-II code development project 

has allowed to embed many more features in terms of energy range; up to GeV; incident particles, alpha, 

gamma, proton, deuteron, neutron; and neutron physics, self-shielding effects, temperature dependence 

and covariance so as to really cover all application needs: transport, shielding, inventory, medical, 

astrophysics. In parallel, the maturity of modern, truly general purpose libraries encompassing thousands 

of target isotopes such as TENDL, the evolution of the ENDF nuclear data format and the capabilities of 

the latest generation of processing codes PREPRO, NJOY and CALENDF have allowed the inventory 

code to be fed with more robust, complete and appropriate data forms: cross sections with covariance, 

probability tables in the resonance ranges, kerma, dpa, gas and radionuclides production and up to 23 

decay types. All such data for the five most important incident particles (n, p, d, alpha, gamma) are 

available in evaluated data files with information up to an incident energy of 200 MeV. Within CHANDA 

CCFE participates in coordination and dissemination cross-cutting activities. CCFE also will develop and 

demonstrate new nuclear data evaluations and capabilities.  

Dr. Jean-Christophe Sublet is responsible for covering the leadership and management of the work by 
the United Kingdom Atomic Energy Authority on the provision and development of nuclear data transport 
and activation libraries and codes. Chart, develop and implement the necessary computational 
neutronics toolkits to help foster the developments of nuclear energy. Co-author of the FENDL, EAF and 
JEFF activation cross-sections libraries, the TENDL-2012 libraries, the activation codes FISPACT, 
FISPACT-II and processing code CALENDF Jean-Christophe has over 100 publications, journals and 
conference contributions. He is a member of advisory boards of the IAEA, the IRSN and the UK 
IAEA/INDC representative 
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Commissariat à l’Energie Atomique (CEA)  

CEA is a science and engineering research institution, funded by the French government and industrial 

contractors. The CEA is organized in four research and development sectors: nuclear energy (DEN), 

technological research (DRT), fundamental research (DSM and DSV) and defence (DAM). The nuclear 

energy programmes are devoted to the support for nuclear power stations in operation, design of 

systems for the future, studies for waste management and dismantling of obsolete installations. CEA has 

recognised and long scientific and technological experience in the field of nuclear safety and nuclear 

data. The synergy between its different components allows CEA covering all the aspects of nuclear data: 

fundamental measurements, theory, integral measurements, evaluation, simulation code development 

and validation.  

CEA DEN (Nuclear Energy Division). In the area of nuclear energy, the research is primarily being 

conducted by the teams of the DEN. Within DEN, the Innovation and Nuclear Support Division (DISN) is 

the Program Division in charge of the strategy, development and follow-up of basic research, simulation 

tools and associated experimental facilities which are necessary as a support for present and future 

nuclear power plants. One of them is the Simulation Program of DEN which aims at improving the legacy 

codes (such as APOLLO, CRONOS, ERANOS, TRIPOLI, CATHARE, FLICA…) and developing a new 

generation of codes. This program includes the development of predictive physical models, advanced 

numerical techniques, new software architectures, experimental validation of the calculations and basis 

data improvement. In the neutronic field of this Simulation Program, an important amount of work has 

been done, and is on going, to provide improved Nuclear Data to JEFF community and to developed 

new evaluation code CONRAD. In the same time several dedicated integral experiments are performed 

in the EOLE, MINERVE and MASURCA facilities to assess the neutronic behaviours of different types of 

reactor cores: PWR (Pressurized Water Reactor), BWR (Boiled Water Reactor), SFR (Sodium cooled 

Fast Reactor)… 

The following key experts will be involved in CHANDA: 

• P. Leconte (In charge of physical design and in the interpretation of integral experiments in EOLE & 
MINERVE reactors) will be the WP12 leader, 

• D. Bernard (Expert in Nuclear Data as well as in the interpretation of integral experiments, former 
WP3 leader in ANDES) will be involved in WP8, 

• C. De Saint Jean (Head of the laboratory LEPh in CEA/DEN) is in charge of CONRAD code 
development, 

• G. Noguere (Head of the Nuclear Data Project for CEA/DEN and Nuclear Data Expert in Evaluation) 
will be part of the WP8 and WP9. 

 

CEA DSM, the Physical Sciences Division, conducts fundamental research in the fields of energy, 

climate, fundamental laws of the Universe, condensed matter and nanoscience. The IRFU (Institut de 

Recherches sur les lois Fondamentales de l'Univers) is responsible for experimental and theoretical 

research in nuclear and particle physics, astrophysics, and instrumentation (see also: 

http://www.irfu.cea.fr). The nuclear physics division (SPhN) plays a leading role in developing 

instrumentation and carrying out research at several European facilities. It conducts a program of basic 

research on nuclear reactions involving neutrons, photons and protons over a wide energy range. SPhN 

groups have also recognised experience in the modelling of nuclear reactions, validation and 

benchmarking of reaction models for applications to nuclear energy, transmutation of nuclear waste, 

non-proliferation, non-destructive characterization of waste packages, design-decommissioning of 

nuclear installations, nuclear medicine, etc..  

The following key experts will be involved in CHANDA: 

• S. Leray: Directeur de Recherche CEA, leader of the SPALLATION group working on experiments, 
modelling and validation in spallation physics, will be the coordinator of WP2 and WP11. She has 
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participated into the FP5 HINDAS project, was WP leader in FP6 EUROTRANS/NUDATRA and FP7 
ANDES. 

• J.C. David: physicist working in the Spallation group, specialist of model validation and high-energy 
transport codes. He was Task leader in ANDES and will be responsible for Tasks 11.3 and 11.5. 

• F. Gunsing: experimental physicist, specialist of neutron capture measurements, involved in projects 
at both JRC-IRMM and at n_TOF at CERN. He participated earlier as Task leader in FP5 n-TOF-ND-
ADS, FP6 EUROTRANS/NUDATRA and FP7 ANDES project. His group will be involved in WP7 and 
he will be responsible for Task 7.4. 

• D. Doré: experimental nuclear physicist working on fission yield measurements, leader of the 
FALSTAFF project in SPhN. She will be responsible for Task 8.5.  
 

The CEA DAM (Direction des Applications Militaires or Division of Military Applications) is primarily 
involved in defence applications like the French Simulation program. The development of the Simulation 
program relies on extensive modelling of physical processes as well as systematic experimental 
validation of each of the individual models with laboratory experiments. That effort encompasses the 
fields of nuclear physics and nuclear data which are relevant to the CHANDA project as it was for the 
HINDAS, EUROTRANS/NUDATRA, CANDIDE, EFNUDAT, ERINDA and ANDES projects. CEA DAM 
also provides evaluated nuclear data files to the JEFF project jointly with CEA DEN and collaborates with 
NRG on the development of the TALYS nuclear reaction code. 

The section of CEA DAM involved in CHANDA is the Service de Physique Nucléaire of the CEA DIF 
(DAM Ile-de-France) [Nuclear Physics News Vol.18, No 4, 2008, p. 5, see also Eur. Phys.. J. A 48 113 
(2012)]. 

  The following key experts will be involved in ANDES: 

 E. Bauge (Head of Laboratory) specialized in the modelling of direct nuclear reactions and 
nuclear data covariances. 

 S. Hilaire, specialist of the modelling of nuclear reactions, more specifically of level densities and 
fission modelling. One of the authors of the TALYS code. 

 G. Belier, experimentalist specialized in neutron induced reactions  on actinides. 

 J. Taieb, experimentalist leader of the SOFIA experiment on fission fragment yields at GSI, 

 J.G. Marmouget, leader of the accelerator group, operates the 4MV Van de Graaff electrostatic 
accelerator in CEA DAM DIF. 

 X. Ledoux, project leader for the NFS neutron source at GANIL, specialist of neutron detection. 

 An several other physicists from CEA DAM DIF.  
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CERN (European Organization for Nuclear Research) 

The European Organization for Nuclear Research CERN has been at the leading edge of research in 
nuclear and high energy physics research for nearly 60 years. As of today, more than 2000 staff working 
at CERN and more than 5000 users from around the world participate in different experiments.  
 
CERN has been actively participating in the previous European Union Framework Programs. For 
instance, CERN participated in 34 projects, and coordinated 11 of them, within the EU FP6 that ran from 
2002 to 2006. During the first five years of Framework Program 7 (2007-2012), CERN participated in 
successful proposals for 76 new EU projects with durations of two to five years. Of these projects, 31 are 
coordinated by CERN, an increase from FP6. In addition to the Research Infrastructure, e-Infrastructure, 
and Marie-Curie programs, in which CERN has been actively involved for some time, the Organization is 
also participating in the Cooperation, Science and Society, and Ideas programs of FP7. Currently, more 
than 200 staff, fellows and associates are working on different EU projects at CERN. 
 
Regarding the research in nuclear energy, the flagship program at CERN is the 200 m long neutron time-

of-flight n_TOF facility. At n_TOF,  which became operative in the year 2001, the main activities are 

devoted to measure neutron-induced reaction cross sections with very high accuracy; In particular of 

actinides of which the cross sections play a key role for improving the performance and safety of both 

existing and future nuclear energy systems. Previous EU projects have already supported the n_TOF 

activities through the projects n_TOF-ND-ADS (FP5), EUROTRANS (FP6), ERINDA (FP7) and ANDES 

(FP7). 

 

In the framework of the new CHANDA project (WP1 and WP7), CERN will be contructing a new neutron 

beam line at only 20 meters from the exisiting spallation target. This facility will, together with Neutrons 

for Science NFS in France, boost the capabilities of the European Union for measuring neutron-induced 

reactions. 

 

The n_TOF team at CERN will be composed by the Spokesperson of the n_TOF Collaboration (Dr. 

Enrico Chiaveri), the Physics and Analysis Coordinator (Dr. Carlos Guerrero) and the Scientific 

Associate (Dr. Eric Berthoumieux), plus all the members of the Collaboration that participate in the 

experiments at CERN. 
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Centre National de la Recherche Scientifique (CNRS) 
 
CNRS is a government-funded research organization, under the administrative authority of France's 
Ministry of Research. As the largest fundamental research organization in Europe with an annual budget 
representing a quarter of French public spending on civil research, CNRS carries out research in all 
fields of knowledge and, in particular, in nuclear physics through one of its institutes: the National 
Institute of Nuclear and Particle Physics (IN2P3). IN2P3/CNRS's mission is to promote and coordinate 
the research activities in nuclear physics, high-energy physics and their applications. In the field of 
nuclear energy, it coordinates an interdisciplinary program, NEEDS (Nuclear, Energy, Environment and 
Society) on behalf of CNRS and universities, in partnership with CEA, AREVA, EDF, IRSN and ANDRA. 
The scientific CNRS responsible for CHANDA is the co-director of this program.  
 
IN2P3/CNRS pursues front-line scientific research and participates in the education and instruction of 
(graduate) students and post-docs in preparing them for future careers in industry and academia. The 20 
IN2P3 laboratories actively stimulate and participate in interdisciplinary fields of research, both within 
and outside of France.  
 
CNRS operates the state-of-the-art accelerator facilities GANIL in Caen (together with CEA/DSM) and 
has experience with trans-national access to its facilities in earlier EC framework programs, providing 
access to ALTO at Orsay and AIFIRA at Bordeaux (WP4, WP5). Furthermore, each participating CNRS 
laboratory has several specialized services that do research in the field of nuclear energy, and especially 
in nuclear data. The members of these groups have successful experience with running advanced 
accelerator facilities, management of large collaborations and are recognised experts in techniques 
related to nuclear data. This expertise is two-fold: on one side, experimental developments, 
data-acquisition systems, construction of large detector set-ups (WP8), and on another side Monte-Carlo 
simulations dedicated to reactor safety (WP9). Moreover, thanks to its expertise in thin foils fabrication 
and in radiochemistry, CNRS/IN2P3 has recently developed a radioactive target laboratory at Orsay 
(CACAO, Actinide Chemistry and radioactive Target at Orsay), the responsible of which is the 
coordinator of the WP3.     
Therefore, they can optimally fulfill all tasks they have been attributed within CHANDA. For more 
information see: http://www.in2p3.fr/ 
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Consejo Superior de Investigaciones Científicas (CSIC) 

The Agencia Estatal Consejo Superior de Investigaciones Científicas is the largest public 
multidisciplinary research organisation in Spain. CSIC collaborates with national and International 
universities, public RTD organisations, SMEs, companies and other institutions of a scientific-
technological nature. It has a staff of more than 13,500 employees, among these about 3,500 are 
permanent researchers and more than 4,000 are pre- and post-doctoral researchers.  The CSIC has 135 
institutes or centres distributed throughout Spain, including 51 Joint Research Units with universities or 
other research institutions. There is also a delegation in Brussels.  

It has considerable experience in both participating and managing RTD projects and training of research 
personnel.  Under the 6th Framework Programme CSIC has signed 404 actions (of which 37 
coordinated by CSIC). CSIC has been the 5th organisation in Europe in project execution and funding in 
the 6th Framework Programme.  Under the 7th Framework Programme CSIC has signed as of today 
more than 440 projects (including 42 coordinated by CSIC as well as 22 ERC). 

The Instituto de Fisica Corpuscular (IFIC) is one of the largest Institutes at CSIC dedicated to basic and 
applied research in subatomic physics. Within it, Dr. Jose L. Tain is leading since more than 25 years the 
experimental nuclear physics group working on several applications of advanced experimental 
techniques to the improvement of reactor technology. With more than 120 publications he has 
contributed decisively to the improvement of techniques for the measurement of neutron capture cross 
sections at neutron time of flight facilities with improved accuracy. Particularly relevant for this proposal 
are his experimental studies of decay data for fission products. He has developed new analysis 
methodologies for beta decay total absorption gamma ray spectroscopy, which have a direct impact on 
the improvement of reactor decay heat summation calculations. He has also developed a new neutron 
counter for accurate measurements of beta delayed neutron emission probabilities, for improved 
calculations of the reactor delayed neutron fraction. He is a consultant of IAEA, NEA and JEFF for these 
matters. 
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ENEA Agenzia nazionale per le nuove tecnologie, l’energia e lo sviluppo economico sostenibile 

ENEA is the Italian National Agency for New Technologies, Energy and Sustainable Economic 

Development. The Agency‟s main research issues are identified as follows: Energy Efficiency, 

Renewable Energy Sources, Nuclear Energy, Climate and the Environment, Safety and Health, New 

Technologies and Electric System Research. Specifically, the Agency‟s activities are devoted to: basic, 

mission-oriented, and industrial research exploiting wide-ranging expertise as well as experimental 

facilities, specialized laboratories, advanced equipment; new technologies and advanced applications; 

dissemination and transfer of research results, thus promoting their exploitation for production purposes; 

provide public and private bodies with high-tech services, studies, measurements, tests and 

assessments; training and information activities aimed at broadening sector expertise and public 

knowledge and awareness. The Agency‟s multidisciplinary competences and great expertise in 

managing complex research projects are put at the disposal of the Country system. The Technical Unit 

for Nuclear Fission Technologies and Facilities, and Nuclear Material Management (UTFISST) have 

expertise available in its four laboratories. The Research Reactors Laboratory (UTFISST-REANUC) use 

neutron flux-channels of nuclear research reactors (TRIGA RC-1 and RSV TAPIRO) to conduct activities 

as: characterization of materials under irradiation; neutronic codes validation and others. Engineering 

Simulation Laboratory (UTFISST-SIMING) has expertise to benchmark different codes to validate 

experimental data coming from plant data. Radwaste management and final disposal laboratory 

(UTFISST-RADSITO) main activities are: innovative techniques for safe nuclear waste disposal; 

reliability analyses for the definition of suitable sites for production plants and radioactive waste disposal; 

national integrated system for the collection of non-electronuclear radioactive wastes and sources. 

Nuclear Material Characterization Laboratory (UTFISST-CATNUC) main activities are: radioactive waste 

characterization and radioactive waste treatment and conditioning Processes. 

ENEA is involved in the project through participation in WP1 Task 1.2, concerning the  coordination of 

nuclear data priorities for increased safety of nuclear systems with international organizations. The 

participation of ENEA in several OECD/NEA and IAEA nuclear data working groups for the prioritization 

of nuclear data activities will insure that the priorities from the CHANDA community for increased safety 

of nuclear will be correctly integrated in the international databases of nuclear data needs. ENEA is also 

involved in activities of WP12 Task12.3, focused on the Integral Experiment data assimilation of integral 

experiments. 

ENEA has participated in several EURATOM funded projects concerning Gen. IV technologies (e.g., 
ADRIANA, LEADER, MATTER,..) and it is an active contributor to the OECD/NEA IRPHE project, 
devoted to the reactor physics experiments evaluation. ENEA is also an active member of the SNETP 
and NUGENIA institutions. ENEA personnel contributed to uncertainty methods development and 
applications to nuclear data and nuclear systems.  

Massimo Sepielli, Engineer, is responsible of UTFISST (Tecnologie ed Impianti per la Fissione e la 
Gestione del Materiale Nucleare - Technologies and Plants for Nuclear Fission and for Management of 
Nuclear Material) at ENEA, Casaccia, Italy. He is expert of nuclear techniques and instrumentation. His 
team manages the TRIGA and TAPIRO research reactors. Alfonso Santagata, has about 10 years of 
experience in designing nuclear systems applying Monte Carlo technique (MCNP/X and FLUKA codes). 
He has taken part in various international projects investigating the feasibility of using an Accelerator 
Driven System (ADS) to burn nuclear waste. Actually he is technical director and supervisor at the RSV 
TAPIRO research reactor. Fabrizio Pisacane, was involved at ENEA Casaccia Research Center in the 
activities related to the design of IPCS (Integrated Protection and Control System) of LWR nuclear power 
plants at the Department of Thermal Reactors. From 1995 to 2000 he was at the Department of Material 
Science in the Simulation Laboratory. Since 2000 he is, as senior researcher, at Department of Nuclear 
Technologies. He is specialized in simulation of Nuclear Reactor Physics by Monte Carlo codes. Carlo 
Parisi, is specialized in developing neutronic and thermal-hydraulic coupled codes models and in 
performing safety analyses for different types of nuclear power plant. He has worked at the licensing 
process of the Atucha-2 NPP as responsible of the neutronic calculations (MCNP/NESTLE/SCALE 
codes). Since 2011 he is a researcher at ENEA, in the Engineering Simulator Laboratory of the 
“Casaccia” Research Center. 
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GANIL (Grand Accélérateur National d’Ions Lourds) 

GANIL has been funded at Caen, France since 1983 as an institute for fundamental research to 

investigate and consolidate knowledge about the atomic nucleus. The laboratory is operated jointly by 

the National Institute of Nuclear and Particle Physics (IN2P3) belonging to the National Centre for 

Scientific Research (CNRS) and Direction des Sciences de la Matière (DSM) of the Commissariat à 

l‟Energie Atomique (CEA). The quality of beams delivered by its accelerators makes GANIL an 

outstanding facility used also by other disciplines, via laboratories associated with CIRIL (Centre 

Interdisciplinaire de Recherche Ions - Lasers) and ENSI Engineer‟s High School in Caen, gathered in an 

interdisciplinary research hub. The range of areas explored with GANIL beams extends from 

astrophysics to radiobiology, including the science of materials (ageing of materials, hardness of 

electronic components carried into space and of reactor vessels, etc.). With GANIL and its industrial 

applications department, several specialised companies have been formed in areas ranging from the 

production of microporous membranes (filters) to the development of new electronic modules and ion 

sources. The accelerator complex of GANIL comprises Electron Cyclotron Resonance (ECR) ion 

sources and five cyclotrons: two injectors and two sectors separated cyclotrons put in a cascade 

delivering stable beams and CIME large-acceptance cyclotron for the acceleration of radioactive ion 

beams at the SPIRAL facility operating since 2001. Up to 3 simultaneous beams in the energy range 

from 1 to 100 MeV/nucleon are available. The accelerators provide for users up to 10000 hours per year 

of heavy-ions beams. GANIL pursues high-quality, front-line scientific research and actively participates 

in education and instruction of (graduate) students and postdocs (about 100 each year) in an 

international environment. GANIL has 245 full-time employees. About 700 researchers from 30 different 

countries visit GANIL each year to perform experiments. GANIL has experience in transnational access 

to its facilities in the FP3 – FP7 EC framework programmes and in coordination of European contracts 

(EURISOL Design Study, SPIRAL2 Preparatory Phase). GANIL has several expert groups and services 

in charge of advanced R&D in basic and applied nuclear, atomic and solid-state physics. The GANIL 

staff has successful experience in running complex stable- and radioactive-ion accelerator facilities, 

management of large collaborations and is world expert in techniques relating to ECR ion-source 

technology, advanced electromagnetic spectrometers, complex particle detectors, electronics and data-

acquisition systems.  

The Neutrons For Science facility is an Experimental Area of the SPIRAL-2 facility under construction on 

the site of the GANIL. This facility will open GANIL to new research domain, in particular the study of 

neutron induced reactions like, fission, (n,xn) or (n,lcp). 

 For more information: http://www.ganilspiral2.eu/  

http://www.ganilspiral2.eu/
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Helmholtz-Zentrum Dresden-Rossendorf e.V. (HZDR) 

HZDR founded in 1992 is a registered, non-profit institution supported by the German federal 

government and the Free State of Saxony. HZDR pursues interdisciplinary research in the fields of 

advanced materials research, cancer research as well as nuclear safety research. It has 750 employees 

including 330 scientists in six research institutes. HZDR has coordinated the FP7-CSA ERINDA and 

participated in the FP6-I3-EFNUDAT. The largest research facility at HZDR is the radiation source ELBE, 

a 40 MeV superconducting electron accelerator delivering a beam intensity of up to 1 mA in continuous 

wave mode. The excellent pulse structure and beam properties of ELBE allow to use this beam to 

operate the photo-neutron source nELBE for neutron time of flight measurements. The nELBE neutron 

source has reached a source strength of 5*1011 n/s corresponding to a neutron intensity on target of 

3*105 n/s. The source has a fast neutron spectrum from ca. 100 keV to 8 MeV.  In addition, a high-

intensity low background bremsstrahlung source with endpoint energy up to 20 MeV is available for 

photon scattering and photonuclear reaction studies.  

Role and main tasks in the project 

HZDR will coordinate WP4 “Calls for proposals of Transnational Access to the consortium facilities and 

their evaluation”. Within WP5, HZDR provides access to its accelerator facility ELBE and supports 

experimentts of external users by its measurement capabilities and the expertise of its staff members. 

External users will have full access to the facilities and their state-of-the-art bremsstrahlung and neutron 

set-ups dedicated to transmutation research. Within WP8 “Development of new setups and methods for 

measuring elastic, inelastic and (n,xn) cross sections” HZDR will develop a setup to measure angular 

distributions in neutron scattering. In WP10 HZDR will contribute to all subtasks of “Development of a 

methodology for uncertainty assessment and minimization in ADS target and accelerator safety 

analyses”. 

Specific experience relevant to the project 

HZDR contributes knowledge in the field of fast neutron time of flight measurements, in particular 

inelastic neutron scattering and photonuclear reactions using bremsstrahlung as well as in development 

and application of particle transport codes.   

Principal scientific and technical personnel involved and their relevant experience: 

Dr. Arnd R. Junghans, has experience in nuclear physics experiments with electron accelerators, low 

energy van de Graaffs and relativistic heavy ion synchrotrons ,measuring cross sections of particle and 

neutron induced reactions. He is the leader of the HZDR “nuclear transmutation” project. 

Dr. Anna Ferrari has experience in development and application of particle transport codes including the 

high-energy range relevant to ADS system simulation. 

Dr. Ronald Schwengner has more than 25 years experience in nuclear-structure experiments at more 

than 10 heavy-ion and electron accelerators in Europe using gamma and particle spectroscopy. 

  



                                                                           60 

IFIN-HH (Horia Hulubei National Institute of Physics and Nuclear Engineering) 

IFIN-HH is one of the most important R&D organizations in Romania, contributing with almost 10% to the 
national scientific output. The institute is dedicated to the research and development in physical and 
natural sciences, mainly Nuclear Physics and Nuclear Engineering, and in related areas including 
Astrophysics and Particle Physics, Field Theory, Mathematical and Computational Physics, Atomic 
Physics and Physics of Condensed Matter, Life and Environmental Physics. 

IFIN-HH operates four accelerators: a 9 MV TANDEM accelerator, a 1 MV TANDETRON accelerator 
dedicated to AMS measurements, a 3 MV TANDETRON accelerator dedicated to IBA measurements 
and a cyclotron capable of producing intense beams at 13 MeV/amu. These are mainly used for nuclear 
structure and atomic physics studies but also for applied research. Other facilities of the institute are the 
Radioactive Waste Treatment Plant (STDR), the IRASM centre for R&D and gamma industrial irradiation 
services and a nuclear reactor, currently in conservation. The institute is involved in numerous 
international collaborations in the field of nuclear physics. It is the main contributor to the Romanian 
participation to FAIR, ISOLDE and SPIRAL2. The list of European projects were IFIN-HH was involved  

includes HadronPhysics (FP6), EURONS (FP6) EURISOL DS (FP6), ANDES (FP7) and ERINDA (FP7). 

Within CHANDA, a group from IFIN-HH will be involved in the development of an electron detector 
dedicated to measurements of (n,n') cross sections using the (n,n'e) technique for materials that are 
important for the development of the next generation of nuclear systems. The work is part of WP8 (DMC) 
of CHANDA. Both the detection infrastructure and the experimental technique will have to be developed. 
Although very challenging from many points of view, the technique may prove extremely powerful 
allowing the determination of cross sections that are not accessible through other techniques. IFIN-HH 
will be involved in the development and implementation of the new experimental setup; the 9 MV 
Tandem accelerator may be used for testing various components. 

Dr. Alexandru NEGRET senior scientist 2 at IFIN-HH, has a significant experience in the field of 
experimental nuclear physics. He did his postdoctoral studies at the GELINA neutron source of IRMM 
commissioning the GAINS setup. Since his return to IFIN-HH he continued the collaboration with IRMM-
Geel, IPHC-Strasbourg and other partners in the field of neutron-induced reactions. He was the 
responsible from IFIN-HH for the ANDES project, in charge with the development of a covariance 
generation method for the (n,n'g) technique used at GAINS. 

The main scientific interests of A. Negret include the neutron inelastic scattering measurements and the 
nuclear structure, in particular nuclear structure data evaluation. Dr. Catalin BORCEA, senior scientist 1 
at IFIN-HH is a physicist with vast experience in neutron detection methods and gamma spectrometry. 
He has a lifetime career in the field of nuclear reactions and nuclear structure. His scientific interests are 
neutron inelastic scattering measurements and, more generally, nuclear reaction experiments and the 
study of exotic nuclei far from stability. 

Adina OLACEL is a PhD student that started her doctoral studies a few months ago. She is currently in 
charge of the analysis of (n,n'g) data from experiments performed at GAINS. 
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Istituto Nazionale Fisica Nucleare (INFN)  

The INFN is one of the largest public research agencies in Europe - with scientific, financial and 

accounting autonomy - dedicated to the study of the fundamental constituents of matter. INFN conducts 

theoretical and experimental research in the fields of subnuclear, nuclear, and astroparticle physics. 

Fundamental research in these areas requires the use of cutting-edge technologies and instrumentation, 

which INFN develops both in its own laboratories and in collaboration with the world of industry. 

Moreover, the INFN promotes the application of skills, methods, and experimental techniques developed 

in the course of its own research to other fields, such as medicine, artistic preservation, and 

environmental protection. Research activity at the INFN is carried out at two complementary types of 

facilities: the Divisions (Sezioni) and the National Laboratories. The Divisions are mostly located at 

university physics departments, thus providing a direct connection between the Institute and the 

academic world. Today, INFN researchers make important contributions to research in various European 

laboratories, as well as in numerous research centers worldwide, often in the context of large 

international collaborations. Within INFN, there exists a recognized expertise on studies of low-energy 

nuclear reactions, induced both by charged particles and neutron beams.  

Within the CHANDA project, the INFN team will participate in Task 2.1, identifying possible synergies 

between the project and fundamental nuclear physics and other applications. It will be responsible for 

Task 7.2, regarding the development of total energy detectors for capture cross section measurements, 

to be used at the short flight-path experimental area at n_TOF (CERN). It will also coordinate Task 8.1, 

devoted to the development of new techniques and instrumentation for fission cross section 

measurements, and Task 12.4, in collaboration with Ansaldo Nucleare S.p.A., on the feasibility of a new 

infrastructure for studies of transmutation and fast nuclear system concepts. 

Key persons for CHANDA 

Nicola Colonna is First Researcher of INFN at the Section of Bari. In his career, started in 1988, he has 

conducted research activities in the field of experimental nuclear physics, in particular in measurements 

of neutron-induced reactions. His fields of expertise include also neutron detectors and simulations of 

neutron transport. In CHANDA, he will be coordinating Task 7.2 and 8.1, both regarding developments of 

new detectors and experimental techniques for neutron cross section measurements. Since 2001 he has 

been leading the INFN team in the n_TOF project at CERN, dedicated to studies of neutron cross-

sections for Astrophysics and Emerging Nuclear Technologies. He has participated to EC projects n-

TOF-ND-ADS (FP V), EUROTRANS (FP VI), and ANDES (FP VII). He has been involved in a 

Coordinated Research Project of IAEA (MANREAD, Minor Actinide Neutron Reaction Data), and is 

currently Financial Coordinator of the n_TOF Collaboration. He is co-author of more than 100 articles on 

refereed journals, has presented numerous invited talks to international conferences, and is tutor of 

several PhD theses. 

Marco Ripani, is Research Scientist at INFN since 1992 and First Researcher (senior research scientist) 
since 2006. He has been working for nearly 20 years in the field of experimental nuclear physics and is 
author of 187 papers on refereed journals. During 2009-2011 he has been spokesperson of the 
international collaboration CLAS in Hall B at Jefferson Lab, aimed at measuring hadron properties with 
electromagnetic probes. He is currently local coordinator of the nuclear physics group at INFN Genova 
and national coordinator of INFN-Energy strategic project. Within INFN-Energy, he is particularly 
involved in the studies of fast lead-cooled subcritical systems driven by ion beams. As part of this 
activity, he participates to the EU project FREYA for measurements at the Guinevere assembly in Mol, 
Belgium. In CHANDA, he will be coordinating Task 12.4, on the feasibility study of a new infrastructure 
for studies related to transmutation and fast reactors systems. 
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IST-ID (Instituto Superior Técnico for Research and Development) 

The Association of Instituto Superior Técnico for Research and Development (IST-ID) is a private not-
for-profit institution, which primarily aims at carrying out Science and Technology activities, fostering 
knowledge transfer and promoting the involvement of national and foreign researchers, internally and 
externally, in RD&I projects in their areas of expertise.  

The IST-ID carries out RD&I activities in two major areas, which are associated with challenges with a 
strong impact on society. These are strongly interdisciplinary areas in nature and cut across different 
fields of engineering, science and technology and architecture. The RD&I activities comprise not only 
fundamental aspects but also projects with a strong applied component and the areas of intervention are 
Basic Sciences, Information and Communication Technologies, Energy, Environment and Mobility, 
Applied Life Sciences, Materials, Nanotechnologies and Nanosciences, Technology Management and 
Entrepreneurship, Manufacturing Technologies Engineering, Nuclear Reactors and Accelerators, 
Nuclear Safety and Radiological Protection. 

Researchers from the IST/ITN, Instituto Superior Técnico, Universidade Técnica de Lisboa will 
participate in the project. 

Key persons in the project: 

Isabel Ferro Gonçalves is a Researcher at the Unit of Physics and Accelerators of IST/ITN. She has 
participated in several projects, like n_TOF, CANDIDE, EUROTRANS, ANDES, etc. 

Pedro Vaz, Ph.D. in Physics, is Principal Researcher with habilitation and Coordinator of the 
Radiological Protection and Safety Unit of IST/ITN. He is invited Professor at several Portuguese 
Universities and Higher Education establishments. 
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JRC (Joint Research Centre) 

At the Institute for Reference Materials and Measurements (IRMM) in Geel, Belgium, the Joint Research 
Centre hosts two key European laboratories for neutron-induced nuclear reaction measurements and an 
important facility for the production and characterization of nuclear and radioactive targets. These 
laboratories are operated by the Unit “Standards for Nuclear Safety, Security and Safeguards” SN3S and 
are supported as a direct action of the EURATOM program. 

Neutron measurements are performed at two facilities: The Geel Electron Linear Accelerator GELINA is 
a white pulsed neutron source time-of-flight facility for neutrons with energies from 1 meV to 20 MeV. 
Combining the best time resolution with flight paths ranging from 10 to 400 m an unsurpassed neutron 
energy resolution is obtained. At the 7MV Van de Graaff (VdG) facility of IRMM quasi mono-energetic 
beams of neutrons are produced in the energy range from 10 keV to 24 MeV using binary reactions of 
protons and deuterons with lithium, deuterium or tritium targets. JRC-IRMM has dedicated equipment 
and expertise in the domain of measurements of neutron-induced reactions that cover the total, fission, 
capture and inelastic scattering processes of interest to this proposal.  

JRC-IRMM is an active participant to European projects with a nuclear data component (ANDES, 
ERINDA, EUFRAT, CANDIDE, NUDAME, EFNUDAT, EUROTRANS) and has ample experience with 
coordination of projects, work packages and tasks in these projects. JRC-IRMM actively collaborates in 
nuclear data projects operated by the OECD Nuclear Energy Agency and the IAEA Nuclear Data Section 
and has bilateral collaboration agreements with institutes in Europe, DOE, JAEA and AECL.  

Dr. ir. Arjan Plompen is leader of the JRC action “Nuclear data for waste minimization and innovative 
reactor developments”. He is coordinator of the NEA/OECD High Priority Request List for Nuclear Data 
and participated in the NEA/OECD subgroup 26 on "Uncertainty and Target Accuracy Assessment for 
Innovative Systems Using Recent Covariance Data Evaluations", the activities of ANDES WP1. 
Previously he coordinated work packages for the EUROTRANS, EFNUDAT and CANDIDE EC projects. 
He is a member of the JEFF Scientific Coordination Group and an observer at the IAEA International 
Nuclear Data Committee. He will coordinate DMC consisting of the project oriented WP8 to WP12 and 
will contribute to WP1, WP2 and WP13. 

Prof. dr. ir. Wim Mondelaers is a nuclear engineer with a PhD in particle accelerator physics. He is 
professor at the Gent University. He is Head of Unit of the SN3S Unit. He is Co-ordinator of EUFRAT 
and Transnational Access Activities Co-ordinator of the ERINDA project and will coordinate WP5 
(Transnational access)and WP6 (scientific visitors) and contribute to WP1 and WP2. 

Dr. Peter Schillebeeckx is leader of the resonance range measurements and data analysis at the 
GELINA facility. His scientific interests include capture and total cross section measurements and the 
use of neutron resonance analysis for non-intrusive elemental composition determinations. He and his 
team have actively explored the limits of accuracy in resonance range and have ample experience in 
resonance range nuclear data evaluation. He will coordinate WP10 on evaluated nuclear data for 
MYRRHA reactor safety analysis and will organise the resonance analysis schools of the project. 

M.Sc. Goedele Sibbens is responsible for the Target Preparation group at IRMM, which has dedicated 
laboratories for the production and characterization of actinide and stable targets for nuclear 
measurements. Recent achievements include the production and characterization of U-233, U-235, U-
238, Pu-240, Pu-242 thin deposits and Li-6, Li-7, B-10 and tristearin thin layers for nuclear 
measurements of the EC projects ANDES, ERINDA, EUFRAT and METROFISSION. She participates in 
WP3 for production and characterization of nuclear targets and the coordination thereof. 
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JSI (Jožef Stefan Institute) 

The research at JSI in the domain of reactor physics is directed mostly towards development of new 
computational methods for research and power reactors. The work is focused on neutron, photon and 
electron Monte Carlo transport, nuclear data evaluation, sensitivity methods, advanced nodal methods, 
pin cell and fuel element homogenization and on methods aimed at precise power distribution 
reconstruction. Several program packages for reactor calculations both for the TRIGA research reactor 
and the Krško nuclear power plant were developed at the Reactor Physics Department. Advanced fourth 
generation reactors, advanced neutron sources and data and materials for fusion technology are also 
studied. Neutron and photon transport calculations for the currently largest fusion reactor JET (Great 
Britain) and for the future fusion reactor ITER (France) are also performed. 

A. Trkov, the principal investigator on the project from the JSI has experience in reactor physics 
calculations for research and power reactors. He also has expertise in nuclear data evaluation, 
processing and validation. He is the coordinator of the activities for the maintenance of the NJOY 
Nuclear Data Processing System for users outside the USA and the co-editor of the ENDF-6 Formats 
Manual, which defines the way in which the evaluated nuclear data are stored. 
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JYU (Accelerator Laboratory of the University of Jyväskylä) 

The University of Jyväskylä (JYU) with its about 15 000 students and 2500 employees ranks among the 
five largest universities in Finland. The Accelerator Laboratory is operated as a part of the Department of 
Physics (JYFL), the second largest department of the university (800 students, 150 employees). The 
Department of Physics has mechanical and electrical workshops that in addition to the accelerator 
laboratory serve also the rest of Department of Physics and faculty-based Nanoscience Center. The 
Accelerator Laboratory is acknowledged as a national expertise center of accelerators and ionizing 
radiation, as well as the Centre of Excellence of Academy of Finland since 2000.  

The Accelerator Laboratory runs two cyclotrons, the K = 130 MeV heavy ion cyclotron and a new high 
intensity K = 30 MeV cyclotron called MCC30/15.  About 3000 hours of MCC30/15 beam time is 
intended to be devoted for research at the Ion Guide Isotope Separator On-Line (IGISOL) facility, located 
next to MCC30/15. IGISOL employs a chemically insensitive ion guide technique, capable of forming 
ions of any element, including the refractory ones. The IGISOL research group, consisting of about 15 
researchers, graduate and undergraduate students, concentrates mainly on studies on exotic nuclei far 
from stability, their ground state properties and decay spectroscopy.  

 Particle induced fission is used to produce neutron rich isotopes; the fission process itself has been the 
subject of research. An integral part of the facility is a high mass resolving power Penning trap, called 
JYFLTRAP, which can be used to unambiguously identify the fission products by their mass.  This allows 
determining the isotopic fission yield distributions for all elements.  The method is successfully employed 
to charged particle induced fission. A neutron converter target to be built in the new laboratory makes it 
possible to induce fission with a simulated fast fission neutron field. 

Role and main tasks in the project 

JYU provides access to IGISOL facility at MCC30/15 and supports experiments of external users by its 
measurement capabilities and the expertise of its staff members (WP5). 

Specific experience relevant to the project 

JYU Accelerator Laboratory has long experience in determining fission yield distributions. The novel 
technique employing the Penning trap, developed in JYU, allows fast determination of the isotopic yield 
distributions.  The Penning trap also allows production of ultra pure radioactive sources of rare neutron 
rich nuclei for research. With these unique facility the JYU Accelerator Laboratory contributes to WP8. 

Principal scientific and technical personnel involved and their relevant experience: 

Dr. Heikki Penttilä, Docent, University researcher.  PhD 1992 University of Jyväskylä.  25 years of 
experience on mass spectrometry, nuclear spectroscopy and fission research.  Post doctoral appointee 
in Argonne National Laboratory 1992-94, Senior Assistant University of Jyväskylä 1994-99 (Department 
of Environmental Sciences) and 1999-2002 (Department of Physics), Fellow of Finnish Academy 2002-
2007, Head of Research University of Jyväskylä 2007-2009, University researcher 2009-..  

Prof. Ari Jokinen, Professor, PhD 1994 University of Jyväskylä. 20 years of experience on nuclear 
spectroscopy and ion beam manipulation. CERN Fellow 1994-1996, Senior researcher, University of 
Jyväskylä 1996-1999, Fellow of Finnish Academy 1999-2004, Senior researcher University of Jyväskylä 
2004-2006, Lecturer 2006-2011, Professor 1.8.2011-. 

Dr. Iain D. Moore University Lecturer. Ph.D. in Nuclear Structure Physics, 2001, University of 
Manchester, UK. Expert in laser-based techniques for nuclear physics, ion beam production and 
manipulation and mass spectrometry of exotic nuclei. Postdoctoral Research Scholar, Argonne National 
Laboratory 2001-03, Researcher, University of Jyväskylä 2004-06, Senior Researcher, University of 
Jyväskylä 2006-2012, University Lecturer (Tenure Track), University of Jyväskylä 2012-present. 

Dr Sami Rinta-Antila. post doctoral researcher. PhD 2006 University of Jyväskylä. 13 years of nuclear 
spectroscopy experience. Research Associate in University of Liverpool 2007-2009. University of 
Jyväskylä post doctoral researcher 2009-. 
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KFKI (Centre for Energy Research, Hungarian Academy of Sciences) 

The Centre for Energy Research was established in January 2012 on the basis of two former 
independent institutions, Institute of Isotopes (IKI) and the KFKI Atomic Energy Research Institute (AEKI 
KFKI). The Centre is part of the research network of the Hungarian Academy of Sciences. The Centre 
has a strong interest in applied nuclear methods. The institute is located at the campus of the Central 
Research Institute for Physics with a wide variety research infrastructure. Dr. T. Belgya is the leader of 
the Nuclear Analysis and Radiography Department, which is formed at the establishment of the Centre, 
however experience goes back to about 30 years. The early works were concentrated on nuclear 
structure studies with gamma rays induced by fast neutrons provided by the local Budapest Research 
Reactor and the accelerator based neutron source of the University of Kentucky during the 
reconstruction of the reactor. About seventeen years ago the reconstructed reactor came into operation 
and a new research direction, the Prompt Gamma Activation Analysis (PGAA), was initiated with slow 
neutrons using the installed neutron guide system. Since then the research around the reactor is co-
ordinated by the Budapest Neutron Centre (BNC). The guide system was upgraded with a cold source 
and super mirror guides in the year 2000. 

Role and main tasks in the project 

Within WP5, the Centre for Energy Research provides transnational access to the following: a cold 
neutron beam at the PGAA-NIPS facility, the complete PGAA system and method, some nuclear 
electronics, connection to NAA facilities and supports experiments of external users by its measurement 
capabilities and the expertise of the staff members of the Nuclear Analysis and Radiography 
Department. 

Specific experience relevant to the project 

The Nuclear Analysis and Radiography Department has built a strong research group in PGAA with a 
number of applications, including cross section measurements of nuclear wastes, nuclear structure and 
standards, and nuclear research in archaeology, geology, catalyst, inactive tracing. The research group 
has participated in a number of IAEA co-ordinated research projects (CRP) and founded a new PGAA 
database library, which was tested and is recommended for use by IAEA in one of the recently finished 
CRP (http://www-nds.iaea.org/pgaa/).  

Principal scientific and technical personnel involved and their relevant experience: 

Dr. T. Belgya, has 30 year experience in measurements with (n,n'γ) and (n,γ) reactions. He worked out 
the Doppler Shift Attenuation Method and measured a large number of nuclear level lifetimes in various 
nuclei. Recently he is interested in high precision calibrations and thermal neutron cross section 
measurements. 

Dr. Z. Kis, physicist with experience in Monte Carlo simulations, gamma spectrometry and nuclear waste 
disposal. 

Dr. L. Szentmiklósi, chemist, expert in high precision gamma spectrometry, data acquisition systems and 
information technology. 

http://www-nds.iaea.org/pgaa/
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NNL (The National Nuclear Laboratory) 

The National Nuclear Laboratory (NNL) brings together a world-class nuclear research staff and 
facilities. The NNL is a unique resource constituting the bulk of the UK‟s remaining national nuclear 
research capability and all of the civil nuclear research facilities. The company comprises ~700 highly 
qualified staff based at six locations around the United Kingdom, operates both active and non-active 
research facilities and provides specialist technical and consulting services to a range of UK and 
overseas customers including the Nuclear Decommissioning Authority, MoD, UKAEA, British Energy, 
Magnox Electric Ltd,  and Sellafield Ltd. 

The National Nuclear Laboratory provides a range of independent technology services to support 
operating nuclear plants as well as decommissioning and clean-up activities and scientific research 
organisations. These services include the ability to accommodate and conduct both active and inactive 
work at its facilities. 

The mission of the NNL includes the following: 

 To be an international centre of excellence in nuclear research and development, playing a vital role 
in cleaning up the UK's nuclear waste legacy and contributing to the programme of nuclear new 
build. 

 To create a platform for UK and internationally funded R&D 

 To safeguard the UK's high-tech nuclear expertise, facilities and skills. 

 To support the UK‟s strategic nuclear research and development requirements 

 To operate world class facilities that underpin nuclear research undertaken by UK and international 
customers 

 To safeguard and enhance key skills that are essential to deliver the UK‟s nuclear policy 

 To deliver value for customers through the provision of first class science-based solutions  

 To develop the UK market for the provision of nuclear research 

Robert Mills is a technical specialist with 23 years experience in the area of nuclear data and reactor 
modelling underpinning inventory code development. During this time he has supported planning and 
operation of UK reprocessing plants and contributed evaluations, nuclear data files and validation to the 
JEFF (Joint Evaluated Fission and Fusion file) nuclear data project of the OECD/NEA.  This includes 
producing the fission yield data for the JEF-2.2 and JEFF-3 files. He is currently chair of the JEFF sub-
group on decay data and fission yields and an active member of the UK Nuclear Science forum (of which 
he was secretary for 10 years).  He held short-term contract research positions within the University of 
Birmingham and the Nuclear Energy Agency before joining BNFL in 1993.   He has contributed to two 
collaborative research programmes of the IAEA on fission product yields, WPEC subgroups on decay 
heat and the EURATOM Framework projects RED-IMPACT, CANDIDE and ANDES.  He is the lead 
author on nuclear data papers ranging from evaluation, processing, application and validation; including 
20 papers published in journals and conference proceedings, 79 papers to UK and JEFF committees 
and 34 internal laboratory reports.  Currently he is also a visiting fellow to the University of Manchester‟s 
Nuclear Physics group. 

Colin Zimmerman is a technical specialist with 35 years experience in applied nuclear physics.  He 
joined BNFL in 1981 after five years of post doctoral research in the Nuclear Physics Group of the 
University of Edinburgh.  He has worked on the design and installation of gamma and neutron 
measurement instruments on operating plant at the Sellafield reprocessing plant and for the last 20 
years been a leading member of a team involved with reactor physics and radiation transport 
calculations supporting Sellafield operations. Recently he has managed the BNFL partitioning and 
transmutation (P&T) project, been a member of the OECD/NEA Working Party on the Science of the 
Fuel Cycle and the Expert Group on the Impact of Advanced Nuclear Fuel Cycle Options on Waste 
Management Policies, and been a partner in and work package leader of the 6th Framework RED-
IMPACT project („Impact of Partitioning, Transmutation and Waste Reduction Technologies on Final 
Nuclear Waste Disposal‟). He is the lead author on a wide range of applied nuclear science papers 
including 35 papers published in journals and conference proceedings and 57 internal laboratory reports.  
In addition, is a member of the Scottish Universities Physics Alliance. 



                                                                           68 

NPI-ASCR (National Physics Institute of the Academy of Sciences of the Czech Republic) 

NPI-ASCR has a cyclotron and LWR-15 research reactor. The high intensity cyclotron beam allows 

experiments with quasi mono-energetic neutrons in the energy range from 20 MeV up to 37 MeVand 

with a white spectrum neutron beam with mean energy 14 MeV. A neutron guide and gamma-gamma 

coincidence spectrometric setup are installed at the rented reactor channels on reactor LWR-15. Proven 

experience and knowledge in activation and cross section measurements and neutron gamma capture 

spectroscopy. These facilities are available for transnational access (WP4 and WP5). 

Dr. Vladimir Wagner is a senior research scientist with experience in heavy ion and neutron reaction 

physics. He contributed to the FP6 EFNUDAT and FP7 ERINDA projects offering transnational access at 

NPI and participating in experiments at the Svedberg Laboratory of Uppsala University. 
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National Physical Laboratory 

Availability of a 3.5 MV Van de Graaff accelerator. Neutron energies from 27 keV to 17 MeV. A well-

characterised thermal neutron field is also available. Proven experience and knowledge in production 

and characterisation of neutron fields, testing and calibration of neutron detectors, and neutron capture 

cross-section measurements in the thermal neutron fields. NPL offers these facilities for transnational 

access (WP5). 

Dr. Nigel Hawkes is a Principal Research Scientist at NPL with considerable experience in providing 

neutron fields for detector calibrations. He participated in ERINDA transnational access activities. 
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NRG (Nuclear Research and consultancy Group) 

The Nuclear Research and consultancy Group, NRG, is an internationally operating company with a staff 
of more than 320, of which 65 % have an academic background, based on sites in Petten and Arnhem, 
the Netherlands. NRG performs independent research and provides expertise and services in support of 
the safe, ecological and peaceful use of nuclear installations and develops and applies spin-off 
technology for the non-nuclear markets. NRG participates in technology development programs for 
advanced nuclear power reactors design and fuels. The neutronics of reactor systems is a key research 
area in NRG, with emphasis on Monte Carlo transport and nuclear data. NRG is involved in many 
European projects, both as coordinator and as participant. NRG has a long experience in the field of 
computational simulation of nuclear processes. This ranges from basic nuclear reaction physics, the 
evaluation of nuclear data libraries, to sophisticated 3-D modelling of reactor systems with Monte Carlo. 

Arjan Koning is program manager at NRG.  He coordinates general nuclear research at NRG and is 
specialized in nuclear data for innovative reactor systems, transmutation of radioactive waste, fusion and 
various industrial applications. He has been chairman of the JEFF (Joint Evaluated Fission and Fusion 
file) nuclear data project of the OECD/NEA. He has been chairman of the NEA Working Party on 
Evaluation Coordination (WPEC), which oversees all nuclear data file projects in the world, and is one of 
the Dutch members of the NEA Nuclear Science Committee. His international working experience 
includes positions at CEA, France and Los Alamos National Laboratory, USA. On the technical level, he 
is specialized in theoretical and computational nuclear reaction simulation, for energies ranging from the 
unresolved resonance range up to several hundreds of MeV, and nuclear data library evaluation and 
validation for fission and fusion reactors and non-energy applications. He is (co-)author of about 300 
publications ranging from basic nuclear reactions to applied nuclear science. He coordinates WP9 of 
CHANDA and participates in WP1, WP2, WP11, WP12 and WP13. 

Dimitri Rochman  is consultant at NRG. He is specialized in nuclear data evaluation and validation in the 
same area as mentioned above. His international working experience includes positions at ILL and CEA, 
France and Los Alamos National Laboratory and Brookhaven National Laboratory, USA. He contributes 
to WP9, WP11 and WP12. 
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NTUA (The National Technical University of Athens) 

NTUA is the oldest and most prestigious technological educational institution of Greece, and has 
unceasingly contributed  to the country's scientific and technical development since its foundation in 
1836, as well as in the enrichment and implementation of global education and knowledge. 

The Nuclear Physics group of National Technical University of Athens (NTUA) involved in the CHANDA 
project, consists of two staff members, Prof. R. Vlastou-Zanni and Assist. Prof. M. Kokkoris. The group 
has experience in charged-particle and gamma ray spectroscopy, nuclear reactions, neutron induced 
reactions, detector physics, simulations and theoretical calculations, in collaboration with many Greek 
and European Nuclear Physics Institutes. The main research activity of Prof. R. Vlastou-Zanni is 
currently focused on neutron-induced reactions within the frame of the n_TOF collaboration at CERN 
and at NCSR "Demokritos" in Athens. She is also participating in the Coordinated Research Project of 
IAEA entitled MANREAD (Minor Actinide Neutron Reaction Data). The main research activities of Assist. 
Prof. M. Kokkoris include NRA (Nuclear Reaction Analysis) studies, Rutherford and Elastic 
Backscattering Spectroscopy, Channelling, Particle Induced Gamma-ray Emission as well as neutron 
induced reaction studies. He is currently a consultant of IAEA in the field of nuclear data evaluation 
participating in the Coordinated Research Project of IAEA on Development of a Reference Nuclear Data 
Base for Ion Beam Analysis. The project team will be assisted by a post-doctoral research scientist and 
a post-graduate student.  

The role of the NTUA group in the following Work Packages of the CHANDA project is briefly described 
below:  

WP 1. Preparation of a feasibility study for the present needs of nuclear data, which is essential for the 
implementation of new initiatives, concerning advanced reactor systems and innovative materials, 
followed by an analytical survey of facilities and available resources for future measurements. In co-
ordination with IAEA and NEA/OECD, efforts will be made to set the roadmap for present and future 
neutron data needs, and simultaneously, to advertise the nuclear data challenges and to improve the 
quality of data library entries. The participation aims at initializing specific efforts, in order to stimulate 
research for new measurement techniques that will improve the quality of experimental data, and at 
providing support in order to enhance the quality of experimental reporting.  

WP 2. Preparation of a thorough survey of the European facilities producing neutrons for materials 
applications, such as  Small Accelerator facilities, Neutron generators, Intermediate Scale facilities and 
Reactors, in order to investigate their capabilities to perform NAA, Large Sample NAA and Radiation 
damage etc, techniques with an impact to the Society, and also to investigate possibilities for promoting 
synergies, exchange of expertise, coordination between infrastructures, opportunities for co-financing 
and sharing resources among them.  

WP 7.  Participation in the feasibility study of the high efficiency neutron capture detector planned to be 
used in the n_TOF  new experimental area (EAR-2). New high performance inorganic scintillators will be 
tried and tested within the actual conditions of the new experimental area concerning their efficiency and 
performance with respect to the background, the gamma-flash etc.  

WP 8. Organization of feasibility tests for (n, xn) reaction measurements at the new experimental area 
(EAR-2) of the n_TOF facility at CERN. Tests and new methodologies will be tried, implementing HPGe 
detectors with fast preamplifiers modified to shorten the recovery time, along with 12bit digitizers, which 
are planned to replace the current 8 bit FADCs.  The results will be compared with the ones proposed for 
the NFS facility. 
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Brief description of the Paul Scherrer Institute (PSI) 

PSI is a multi-disciplinary research centre for natural sciences and technology. In national and 
international collaborations with universities, other research institutes and industry, we are active in solid 
state physics, materials sciences, elementary particle physics, life sciences, nuclear and non-nuclear 
energy research, and energy-related ecology. 

Being a world-leading scientific institute, PSI is well-equipped with all nuclear physics and chemistry 
related instrumentations. As the most essential point, PSI operates the most powerful proton accelerator 
in Europe and, in addition the spallation neutron source SINQ, a facility, which is unique world-wide. 
From several material research programs performed with this facility, PSI owns now a repository of 
activated samples, which can serve as benchmarks for nuclear data on the one side, and might be used 
as a source for the preparation of exotic radioactive targets on the other side.  

The working group RadWasteAnalytics under the leadership of Dr. Dorothea Schumann (Laboratory of 
Environmental and Radiochemistry) is experienced in the radiochemical separation and determination of 
radionuclides in accelerator waste, with a special expertise concerning the determination of long-lived 
isotopes from activated materials. The group contributed to the HINDAS project (High and Intermediate 
energy Nuclear Data for Accelerator driven Systems) with several determinations of excitation functions 
of long-lived radio nuclides produced by proton irradiation of natural lead, to ANDES with the 
determination of the radionuclide inventory of the MEGAPIE target and was/is involved in other 
international EC-funded projects (EURISOL, EUROTRANS, GETMAT, SEARCH). 

Short CV of Dr. Dorothea Schumann 

Since 2004 Head of the research group "RadWasteAnalytics" 

2002-2004  Scientist at Paul Scherrer Institute (research group RadWasteAnalytics at the Laboratory 
for Radio- and Environmental Chemistry) 

2000-2002  Project management assistant at the company Hans-Wälischmiller Dresden  

1992-1999  Staff member at the Department of Analytical Chemistry at the University of Technology 
Dresden (TU Dresden) in the research group "Radiochemistry",  

1987-1992  Fellowship at the Joint Institute of Nuclear Research, Dubna, Russia (Laboratory of 
Nuclear Problems, Department of Radiochemistry), defence of PhD thesis 

1983-1987 Scientific assistant at the Department of Analytical Chemistry at the TU Dresden in the 
research group "Radiochemistry 

1977-1983 Student of Chemistry at Dresden University of Technology, Diploma 

 

Scientific profile 

 Radioanalytical studies of accelerator waste (beam dumps, concrete samples etc.) for licensing 
of nuclear waste disposal 

 Development of separation procedures for extremely long-lived radionuclides, e.g. 129I, 36Cl, 60Fe, 
53Mn, 26Al, 10Be and others 

 Determination of nuclear data for transmutation of nuclear waste  

 Aqueous Chemistry of super-heavy elements  

 Isolation of long-lived radionuclides from accelerator waste for scientific and technological 
purposes  

 Investigation of physico-chemical properties of high-power liquid metal targets (volatility, release 
studies, segregation, migration, radionuclide distribution, modelling) 
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PTB (Physikalisch Technische Bundesanstalt)  

The PTB is the German national institute for science and technology and the highest technical authority 
for metrology and certain sectors of safety engineering. It operates under the auspices of the Federal 
Minister of Economics and has 1600 employees.  

Within division 6 „Ionising Radiation‟, the department 6.4 „Ion Accelerators and Reference Radiation 
Fields‟ operates two particle accelerators for the production of charged particle, neutron and high-energy 
photon fields at PIAF (PTB Ion Accelerator Facility). One of the main tasks is the production of neutron 
reference fields (ISO) for the characterisation and calibration of radiation detectors. The measurement 
and calibration capabilities of the Department 6.4 are included in the "BIPM key comparison database 
(KCDB)“ (http://www.bipm.org).  

The TCC CV-28 variable-energy cyclotron provides beams of protons (< 19 MeV, < 80 µA), deuterons (< 
13.5 MeV, < 80 µA) and alpha particles (<28 MeV, < 20 µA). Complementary, the same ion beams are 
available with energies up to 3.75 MeV in the low energy region and with similar currents from a Van de 
Graaff linear accelerator. Experiments with almost mono-energetic neutrons in the energy range from 20 
keV to 20 MeV are performed in the centre of a very large experimental hall in open geometry. A multi-
detector time-of-flight (TOF) spectrometer is connected to the main beam line of the cyclotron. This 
instrument offers unique opportunities for the measurement of angular differential elastic and inelastic 
neutron scattering cross sections as well as neutron emission cross sections by detection of the 
scattered neutrons. 

Role and main tasks in the project: 

Within WP4, PTB provides access to its accelerator facility and supports experiments of external users 
by its measurement capabilities and the expertise of its staff members. 

Specific experience relevant to the project: 

PTB Department 6.4 brings in knowledge in the production and characterization of neutron beams, 
calibration of detectors and measurement of cross sections for neutron-induced reactions, in particular 
for elastic and inelastic scattering, neutron-induced activation and neutron-induced fission.  

Principal scientific and technical personnel involved and their relevant experience: 

Dr. S. Röttger is a nuclear physicist with 10 year of extended experience in neutron metrology and 
gamma spectrometry at CEA and PTB. Member of the working group “Neutron Metrology”. His scientific 
exepertise is documentend in about 40 publications in peer-reviewed journals. 

Dr. R. Nolte is head of the working group “Neutron Metrology” and specialist for the characterisation of 
neutron fields with 20 years of experience in the neutron metrology and measurements of cross section 
for neutron induced reactions. His scientific exepertise is documentend in about 90 publications in peer-
reviewed journals. 

http://www.bipm.org/
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SCK•CEN (Studiecentrum voor Kernenergie - Centre d'étude de l'Energie Nucléaire) 

The Belgian Nuclear Research Centre (SCK•CEN) is a Foundation of Public Utility (FPU), with a legal 
status according to private law, under the tutorial of the Belgian Federal Minister in charge of energy. 
SCK•CEN has about 650 employees, of which one third has an academic degree. SCK•CENs main 
competences are found in nuclear materials research, development of innovative nuclear systems, 
nuclear waste research and environmental and health research in connection with nuclear radiation.  

Since 1998 SCK•CEN is collaborating with European laboratories and research centres in the 
development of MYRRHA. MYRRHA is a heavy liquid metal cooled nuclear system designed to operate 
as Accelerator Driven sub-critical System (ADS) or as a critical fast reactor. It consists of a proton 
accelerator proton coupled to a liquid Pb-Bi spallation target in a Pb-Bi cooled and sub-critical fast core. 
MYRRHA is a basis for the European experimental ADS. It will provide protons and neutrons for many 
R&D applications, including transmutation studies. 

SCK•CEN took part in the European TWG on European Roadmap for ADS transmutation and 
coordinated the ADOPT Thematic Network. SCK•CEN has participated in several FP6 projects including 
EUROTRANS, VELLA, ELSY and MTR-I3. Presently SCK•CEN coordinates FP7 Projects CDT, FREYA, 
ARCAS, SEARCH and MAXSIMA and participates in a number of other FP7 projects including MATTER, 
GETMAT, MAX, LEADER, THINS, SILER and SARGEN-IV.  

Dr. Alexey Stankovskiy, obtained a PhD in nuclear physics in 1998 working at the Obninsk Instute of 
Nuclear Power Engineering, Russia. In 2002, he obtained a Doctoral degree in Nuclear Engineering at 
Tokyo Institute of Technology, Japan. From 2008, he became a member of SCK•CEN as a research 
scientist. His research is focused on the neutronics design of MYRRHA, including management and 
support of nuclear data, and the development of the burn-up code. 

Dr. Ir. Gert Van den Eynde, is the head of the Expert Group Reactor Modeling and Safety. He holds a 
Master degree in Engineering in Computer Science, a Master degree in nuclear engineering and a PhD 
in nuclear engineering. He is involved in the MYRRHA project since 1999 and was task leader in the FP6 
IP-EUROTRANS for the XT-ADS core design. His main fields of research are computational methods for 
neutron transport and reactor core modeling and analysis. 



                                                                           75 

TU Wien, Austria  

participating organisation unit:  Atomic Institute of the Austrian Universities 

The Vienna University of Technology (TU Wien) is the largest university in Austria for engineering 
sciences. It is a public university with about 28.000 students, funded by the Austrian Federal 
Government. It is organized in 8 faculties: Architecture, Civil Engineering, Technical Chemistry, Electrical 
Engineering and Information Technologies, Informatics, Mechanical Engineering, Mathematics, Physics. 
The Vienna University of Technology is involved in many international and national research projects 
focussed on different topics related to the expertise of each faculty. The TU Wien has experience in co-
ordinating EC-projects. 

The Atominstitut (Institute of Atomic and Subatomic Physics) is part of the Faculty of Physics of the TU 
Wien. Currently 25 university positions for scientific personnel, 29 for non-scientific personnel and about 
50 doctoral and diploma students are working at the Atominstitut. The research and training possibilities 
are grouped around a 250 kW TRIGA research reactor and include x-ray and accelerator installations, 
quantum optic equipment and highly specialised chemistry and physics laboratories. The institute is 
participating in a doctorial college programme and has a permanently occupied foreign post at the 
Institute Laue-Langevin (ILL) in Grenoble. The broad spectrum of research fields represented at the 
Atominstitut provides a fertile environment for productive scientific collaboration. A strong „bottom-up‟ 
structure has guaranteed a development towards innovative areas of research. In particular there is 
internationally recognised expertise in the field of Nuclear Physics both in theory and experiment. The 
research groups at the Atominstitut are well integrated in the international research. Especially, they 
have successfully participated in several EC and EURATOM contracts, in some of them serving as 
coordinator. Apart from participation in European and national projects members of the Atominstitut are 
actively involved in various activities of international organisations, e.g. in the International Nuclear Data 
Centres (NEA/OECD and IAEA).  

The responsible person involved in the scientific part of the project is: 

Univ. Prof. Dr. Helmut Leeb (1952), Associate Professor at the Atominstitut (Institute of Atomic and 
Subatomic Physics), TU Wien since 1986; specialised in Theoretical Nuclear Physics. The scientific 
activities are focussed on scattering and reaction theory and its application to nuclear and neutron 
physics; more than 150 scientific articles on nuclear and neutron physics in international journals. More 
than 250 talks at universities, research institutes and conferences. Dean of Academic Affairs of the 
Faculty of Physics of the TU Wien, member of the  Subcommittee 3 “Nuclear and Particle Physics” of the 
ILL Scientific Council, member of the Isolde and Neutron Time-of-Flight Experiments Committee (INTC) 
at CERN, Austrian delegate in the Nuclear Science Committee of NEA/OECD. Leader of several 
research projects supported by Austrian funding agencies and participant in several EC-projects, in 
particular coordinator of the Network PANSI3 within EURONS, participant in 3 EFDA projects, 2 F4E 
grants and the EURATOM projects ANDES, IP_EUROTRANS and n_TOF-ND-ADS. Based on his 
expertise in the development of uncertainty determinations in nuclear data, the role in the CHANDA 
project will be in WP9 of DMC, where he co-ordinates the task 9.3 on Uncertainty Methods. 
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UB (University of Bucharest) 

The University of Bucharest (UB) is one of the leading institutions of higher education in Romania, and 
enjoys a considerable national and international prestige. Its various schools are well known for their 
activities in all important scientific and academic domains. There are over 50 institutes, departments and 
research centres functioning within UB, most of which work in collaboration with similar centres in other 
countries. 

The Faculty of Physics was founded in 1967 as an independent branch of the Faculty of Mathematics 
and Physics of the University of Bucharest, one century and a half old center of traditions in basic and 
technical science, teaching and research.  

The Department of Atomic and Nuclear Physics gives Master and PhD degree in: atomic and molecular 
interactions, astrophysics, nuclear interactions, elementary particles, and applied nuclear physics. The 
teaching staff is recognised internationally for their research activities, and collaborations with prestigious 
institutions in the field (NEA DB Paris, IAEA Vienna, IRMM Geel, PTB Braunschweig, LNHB Saclay, 
BNL, CERN, GSI, etc.). 

Within CHANDA project, UB will provide theoretical support for obtaining accurate data relevant for the 
reactor safety: neutron-induced fission cross sections, neutron capture cross sections, neutron elastic 
and inelastic scattering cross sections (WP8). 

 

Mihaela Sin is associate professor at the Department of Atomic and Nuclear Physics, Faculty of Physics 
since 1989, specialized in nuclear models and data evaluation. Along the years she gave courses and 
seminars on Nuclear Physics, Nuclear Reaction Models and Fission, Nuclear Data Evaluation, 
Applications of Nuclear Technologies for undergraduate and master students, being involved also in 
post-graduate programs of training in Nuclear Radiation and Isotope Applications. Together with her 
students and co-workers she was involved in several national research contracts, but most of her 
research activities in the nuclear data field have been carried on in collaboration with the Nuclear Data 
Section of IAEA and the National Nuclear Data Center, Brookhaven National Laboratory (USA). In the 
last years she has been participating directly or through support activities in five IAEA Coordinated 
Research Projects. As member of the developers‟ team of the nuclear reaction code EMPIRE is co-
author of evaluations adopted by ENDF/B-VII, RIPL-3 and other specialized nuclear data libraries. 
Presently she is also involved in the FP7 project Accurate Nuclear Data for Nuclear Energy Sustainability 
contributing to new and accurate evaluations of neutron reaction data for U-238 and Am-241.  
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Goethe University Frankfurt (GUF) 

The Frankfurt Neutron Source at the Stern-Gerlach-Zentrum (FRANZ) at the Goethe University Frankfurt 
will deliver high neutron fluxes in the energy range of 1 to 500 keV. The Activation Mode provides a high 
averaged neutron flux created by a cw proton beam of up to 5 mA, while in the Compressor Mode 
intense neutron pulses of 1 ns length are formed with a repetition rate of up to 250 kHz. The Compressor 
Mode is well-suited for energy-dependent neutron capture and fission measurements using the time-of-
flight method in combination with a 4π BaF2 detector array. The design of the proton driver linac for both 
operation modes is presented. The neutron production will be realized with the 7Li(p,n) reaction.  

The expected neutron flux in the activation mode is 5 1011 n/s/cm2 close to the Li target and in the TOF 
mode 107 n/s/cm2 are expected at the sample position (1 m to the Li target). The commissioning phase is 
scheduled for 2012 and full operation for 2013. 

Role and main tasks in the project 

Within WP3, PTB provides access to the FRANZ facility and supports experiments of external users by 
its measurement capabilities and the expertise of its staff members. Within WP8 neutron targets for the 
Activation Mode of FRANZ will be developed. 

Specific experience relevant to the project 

GUF brings in knowledge in the production of neutron beams in the keV-regime, measurement of cross 
sections for neutron-induced reactions, in particular for neutron capture and neutron-induced fission and 
accelerator development. The experimental techniques are based on time of flight and activation.  

Principal scientific and technical personnel involved and their relevant experience: 

Dr. R. Reifarth, physicist with extended experience in measurements of neutron-induced reaction cross 
sections . 

Dr. O. Meusel, physicist with extended experience in accelerator physics and development. 
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Johannes Gutenberg Universität (UMainz) 

Since many years the target laboratory at the Institut für Kernchemie of the Johannes Gutenberg-
Universität is involved in target preparation for applications in heavy-ion collision experiments as well as 
for neutron-induced reactions. For this electrochemical deposition techniques are mostly applied to 
produce layers of lanthanide and actinide elements – among others e.g. 242,244Pu, 248Cm, 249Bk, and 
249,252Cf, respectively - with target thicknesses up to about 1000 µg/cm2.  

Chemical separation techniques are applied to purify the target material prior to target production or to 
recover precious material from used targets. Here ion-chromatography techniques are applied. For 

determination of the deposition yield α-particle spectroscopy, -spectroscopy and Neutron Activation 
Analysis (NAA) is used. Radioactive tracers for yield determinations – if applicable - can easily be 
produced at the TRIGA reactor operated by the Institut für Kernchemie. Target homogeneity is checked 
with Radiographic Imaging (RI) and α-particle spectroscopy. 

Within CHANDA UMainz is involved in all activities of WP3 and in particular in Task 3.6, if an actinide 
target is required. 

People involved: 

Dr. Klaus Eberhardt, Senior Scientist. Deputy Manager of the Research Reactor TRIGA Mainz.  
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University of Manchester (UMan) 

Our group has three academic staff (Prof. Jon Billowes, Dr Gavin Smith & Dr Tim Ware) and four PhD 
students working in the areas of neutron cross section measurements and fission fragment 
spectroscopy. Additionally, Dr Robert Mills of the UK‟s National Nuclear Laboratory is a Visiting 
Researcher and co-supervises two of our students. 

Supported by a grant from the UK‟s Engineering and Physical Sciences Research Council, we 
participate in the n_TOF Collaboration and are currently undertaking analysis of U-238 capture 
measurements. Our in-house constructed SpecTrometer for Exotic Fission Fragments (STEFF) is 
currently stationed at the ILL Grenoble where work is being carried out to meet the NEA High-priority 
request for data on gamma emission following 235U(n,F). STEFF will later be moved to the new Neutrons 
For Science facility in GANIL where measurements on fast-neutron induced fission will be performed. 
We wish to maintain and expand our involvement in nuclear data measurements and evaluation in order 
to support development work on new nuclear energy systems in which the University collaborates 
internationally. With STEFF we will be involved in WP8 fission yield measurements. 

In regard to education and training, Univ. Manchester is a member of ENEN and is the administrative 
centre for the UK‟s Nuclear Technology Education Consortium (NTEC) which offers a Masters degree in 
Nuclear Science and Technology, during which some students will undertake their research project in an 
aspect of nuclear data. We deliver modules in nuclear-, radiation- and reactor-physics both within the 
university and externally and are currently working with the IAEA in development of their Masters In 
Nuclear Security programme. 
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UPC (Universitat Politecnica de Catalunya) 

The Universitat Politecnica de Catalunya · BarcelonaTech (UPC) is a research university specialised in 
the fields of engineering, architecture and science. UPC is present in over 130 countries in five 
continents through agreements and alliances with universities and research institutions all over the 
world. UPC offers Doctoral, Master and Bachelor degres, many of them jointly with other universities 
from abroad. UPC leads international research and innovation projects and is a member of the main 
international research and education networks. UPC ranked 151-200 in the “2012 Academic Ranking of 
World Universities” (Shanghai Ranking) on the disciplines of its speciality (Engineering/Technology and 
Computer Sciences, and Mathematics) 

Main tasks attributed to the UPC‟s group 

Task 7.1: n_TOF EAR2 Data Acquisition System. 

Task 8.4: Improvement of experimental techniques and methodologies for decay data. 

Previous experiences related with tasks 

The UPC‟s group has been carrying on R+D on experimental nuclear physics for nuclear technology, 
under research contracts with the Spanish Ministry and  the European Commision for more than 15 
years.  

We are members of the n_TOF collaboration since its beginning in 1998. The UPC main contributions to 
n_TOF, always in collaboration with CIEMAT and IFIC-CSIC, have been: the design of part of neutron 
beam line, the data acquisition system, Monte Carlo simulations of the facility for its improvement, and in 
all the measurement campaigns. The main objectives of the UPC‟s group have been the measurements 
of neutron-gamma (n,γ) cross section  for nuclides of interest in the Nuclear Fuel Cycle, in particular of 
minor actinides, and for nuclides present in structural parts of NPP (Fe, Co,…). Among other research 
activities, the UPC has collaborated with CIEMAT on the design of TAC geometry by means of Monte 
Carlo simulations with MCNPX code. As of this application, our main interest is to contribute, with man 
power, to the optimization of data acquisition system of the n_TOF‟s new experimental area.  

The other research topic of our group focuses on the development of thermalized neutron detectors 
(based on 3He proportional counters embedded on polyethylene matrixes) for the study of beta delayed 
neutron emission probabilities. Our group has designed, constructed, commissioned and scientifically 
exploited a set of prototypes of neutron detector (BELEN detector, 22 to 30 tubes). The optimal 
geometry of the BELEN prototype detector has been calculated by means of Monte Carlo simulations 
with MCNPX and GEANT4 codes. Three designs of this detector have been used so far for the 
measurement of neutron beta delayed emission probabilities and beta decay half-live of many exotic 
isotopes in 3 measuring campaigns: 2 campaigns (November-2009 and june-2010) in Jyväskylä 
University (Finland), and one in GSI (Germany) on august-2011. As for this application we plan to further 
investigate the detector design, so that the number of 3He counters is minimized while the detector‟s 
efficiency is maximized for a given geometry to measure delayed neutrons from beta emitters. 

Profile of Staff members undertaking the tasks 

The tasks presented before, will be developed by 3 full time staff members of UPC: 1) Dr. Francisco 
Calviño, 2) Dr. Guillem Cortés, and 3) Dr. Carme Pretel combining many years of expertise in Nuclear 
engineering, nuclear physics, radiation detectors and instrumentation, and nuclear power plant thermo-
hydraulics. 



                                                                           81 

UPM (Universidad Politécnica de Madrid) 

UPM, www.upm.es, is the oldest and largest Spanish technical university, with more than 4.000 faculty 
members, around 38.000 undergraduate students and 6.000 postgraduates in 21 Schools of study. UPM 
benefits from the heritage of its schools: the most ancient ones were founded in the 18th.century. 
Nowadays UPM‟s Schools cover most of engineering disciplines, as well as Architecture, Computer 
Science and Geodesy & Cartography. Moreover, UPM as a top quality academic establishment, has a 
strong commitment to R&D and Innovation, boasting over 225 Research Units and over 10 Research 
Institutes and Technological Centres, contributing significantly to the international scientific community 
with a high number of journal papers, conference communications, and PhD theses.  

The UPM researchers have large expertise in research projects participation both at national and 
international level. The presence of UPM in the international R&D arena is ensured by its consistent 
participation in various EU programmes. As UPM participation in the 7th Framework Programme is 
concerned, the University has taken part in 220 European R&D projects with more than 60 M€ of funding 
received from the European Commission. The UPM has been recognized as the Spanish University with 
the highest number of projects approved. 

The research group on Nuclear Data and Reactor Physics involved in this project is coordinated by Prof. 
Oscar Cabellos, who has more than 15 years of research and academic experience in the Reactor 
Physics & Nuclear Data area. He has previous experience in the European projects in the EURATOM 6th 
Framework Programme such as “EUROTRANS: European Research Programme for the Transmutation 
of High Level Nuclear Waste in an Accelerator Driven System”, and in the 7th Framework Programme:  
“Accurate Nuclear Data for Nuclear Energy Sustainability”. 

Main contributors to this project 

Oscar Cabellos is Associate Professor in Nuclear Physics and Nuclear Technology. PhD in Nuclear 
Engineering. His background includes cross-sections processing& uncertainty developments and 
sensitivity analysis in activation and criticality calculations.  

Nuria Garcia-Herranz, is Associate Professor. PhD in Nuclear Engineering. Her research areas of 
interest include development of advanced 3-D neutron-kinetics codes, Monte Carlo methods for reactor 
physics, and sensitivity and uncertainty analysis. 

Carlos Javier Diez de la Obra is Bachelor in Mechanical Engineering plus a Master in Science (MSc.) in 
Mechanical Engineering and Power Engineering (2004-2009). Master in Nuclear Science and 
Technology, 2009-2011 and PhD in Nuclear Science and Technology, 2010-, in the frame of the ANDES 
Project. 

Jesús Salvador Martínez Five-year degree in Physics by the University of Valencia (2004-2009), 
specialized in Nuclear Physics, and MSc. in Nuclear Science and Technology by the Polytechnic 
University of Madrid (2009-2011). Since January 2010, research fellow at the Nuclear Engineering 
Department, granted by the Spanish Nuclear Safety Council. 

José Javier Herrero is PhD in Nuclear Science and Technology by Universidad Politécnica de Madrid 
(UPM) and Research Staff in the Nuclear Engineering Department (UPM). Involved in the application 
and development of neutron transport methods and the generation of cross sections libraries for nuclear 
reactor calculations.  

Raquel Ochoa has an Industrial Engineering Degree by Universidad Politécnica de Madrid (UPM) and a 
Master Degree on Nuclear Science and Technology also by UPM. Nowadays she is last year PhD 
student at the Nuclear Engineering Department (UPM) in the frame of the CP-ESFR  Project. 
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Universidad de Santiago de Compostela (USC) 

The university of Santiago de Compostela is a high education institution offering 63 offcial degrees and 
developping research activities in all areas of knowledge. In particular, the Nuclear and Particle Physics 
department has a long experience in basic research using the most outstanding European 
infrastructures in the field like CERN, GSI or GANIL. Scientists from USC have competences in the 
experimental and theoretical investigations on nuclear physics. In particular they have been highly 
involved in experiments at GSI and CERN n-TOF dealing with fission and neutron-induced reactions. 
They also have participated in several EC projects related to basic nuclear data for nuclear waste 
transmutation like HINDAS, n-TOF-ND-ADS, EUROTRANS or ANDES.  

Key persons for CHANDA: 

Dr. José Benlliure, full professor at the University of Santiago de Compostela, obtained his Ph.D. at the 
University of Valencia in 1995 with work on nuclear multi-fragmentation done at GANIL (France) from 
1991 till 1995. Postdoctoral positions at LPC-Caen (France) (1995) and GSI (Germany) (1996-1998). In 
1998 he obtained and associated lectureship at the University of Santiago de Compostela, in 2002 a full 
lectureship and in 2011 was appointed as full professor in the same university. His main scientific activity 
deals with the investigation of nuclear reactions in particular fission, spallation and fragmentation. He is 
co-author of more than 150 publications has presented numerous invited talks in international 
conferences and has supervised six PhDs. Presently he is member the GANIL Scientific Council and the 
FAIR Council. 
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Uppsala University (UU)  

Uppsala University is one of the leading universities in the Nordic countries and is ranked among the top 
100 universities in the world. The Faculty of Sciences and Technology alone has about 1600 employees 
and 9000 students, and has an annual turnover of about 140M€. Uppsala University contributes to 
CHANDA with the Division of applied nuclear physics (UU-ATK) and The Svedberg Laboratory at 
Uppsala University (UU-TSL). 

The nuclear reactions research group of the ATK (www.physics.uu.se/tk/en/content/nuclear-reaction-
research-group) has a long standing experience in measuring data on neutron induced reactions at both 
the quasi-monoenergetic neutron beam  of UU-TSL and other facilities and is currently or has previously  
participated in FP5 (HINDAS), FP6 (EFNUDAT, CANDIDE and EUROTRANS), and FP7 (ERINDA, 
ANDES). The group is furthermore part of the Generation-IV Industry-University Swedish consortium 
(GENIUS) and has recently extended its activities into the field of nuclear data evaluation and 
development of the so-called Total Monte Carlo method. In addition to its research activities, the group 
has a strong activity in teaching reactor physics and closely related topics to both students and industry 
employees. UU-ATK is involved in WP8, WP9 and WP 13 of DMC. UU-ATK will develop tools for 
precision measurement of fission cross-sections and anisotropy at NFS (Task 8.1), participate in 
advanced fission yield measurements at NFS and JYFL (Task 8.5), work on further development of the 
TALYS code, especially it fission yield models (Task 9.2), and take a leading role in the organization of 
summer schools (Task 13.2) 

The Svedberg Laboratory (TSL) is an accelerator facility belonging to Uppsala University. The laboratory 
operates the Gustaf Werner cyclotron for production of high-energy fields of protons, neutrons, and 
heavy ions. Two neutron facilities are available: (1) The Quasi-Monoenergetic Neutron facility (QMN), 
with the peak energy selectable within the 20-175 MeV range and the peak flux density up to 3x105 cm-2 
s-1; (2) The ANITA facility (Atmospheric Neutrons from thIck TArget), with a continuous spectrum from 
thermal energies up to ~180 MeV and the flux density ~106 cm-2 s-1 for neutrons above 10 MeV. The 
neutron facilities have properties that are currently not available elsewhere in Europe. UU-TSL is 
capable of offering at least 2000 hours of beam time per year for users. During the last years, more than 
600 external users from 23 countries around the world have visited the TSL irradiation facilities. The role 
of UU-TSL in the project is to provide access to its irradiation facilities and to support experiments of 
external users by its measurement capabilities and the expertise of its staff members. 

Stephan Pomp is professor in applied nuclear physics at the department of Physics and Astronomy and 
head of the nuclear reactions research group. His research activities concern experimental studies of 
neutron induced reactions and the development of computational methods for nuclear data evaluation 
and uncertainty propagation. He is also director of the EXTEND summer school and UU representative 
in the European Radiation Dosimetry Group (EURADOS). He has more than 125 publications in refereed 
journals and conference proceedings.  

Cecilia Gustavsson is a senior researcher in applied nuclear physics and project leader for the Uppsala 
University research at NFS at GANIL. She is also a member of the NFS steering committee. Her 
research includes neutron induced reactions such as elastic scattering, charged particle production and 
fission. She has more than 45 publications in refereed journals and conference proceedings.  

Michael Österlund is associate professor in applied nuclear physics at the department of Physics and 
Astronomy and both head of the Division of applied nuclear physics and of director of contract education. 
He has over 90 refereed papers and conference contributions and is co-author of two physics text books. 

Henrik Sjöstrand is associate senior lecturer in applied nuclear physics at the department of Physics and 
Astronomy. He is project leader for the Total Monte Carlo project at Uppsala University.  He has 34 
publications in refereed journals.  

Alexander Prokofiev, Assoc. Prof., Ph.D., the leader of the Irradiation Facilities (IF) group at TSL, with 20 
years of experience of developing and managing neutron and proton beam facilities, as well as in 
particle detection, beam monitoring, data analysis, and scientific support of external users; the local 
contact person at TSL for external user groups, with responsibilities for beam scheduling and 
coordination. He has more than 100 publications in refereed journals and conference proceedings.  

Elke Passoth, Ph.D., senior research engineer at the IF-group, with experience in scientific and 
operational support for users of particle beam facilities, including data analysis, as well as in beam 
quality control and radiation protection. 
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University of Oslo (UiO), Norway 

 
The Oslo Cyclotron Laboratory is jointly operated by the Departments of Physics and Chemistry of the 
University of Oslo (UiO). It is the key facility for the interdisciplinary Center for Accelerator based 
research and Energy Physics (Senter for AkseleratorbasertForskningogEnergiFysikk – SAFE) atUiO. 
The main research activities at OCL include fundamental nuclear physics, fundamental nuclear 
chemistry, applied nuclear chemistry for medical (PET) research, applied nuclear physics for energy 
applications and radiation hardness tests. The staff includes four professors in nuclear physics, two in 
nuclear chemistry, and one in PET research, in addition to a varying number of postdocs, PhD, and 
master students. The staff includes furthermore two professors from the Norwegian Institute for Energy 
Technology (IFE) in Kjeller and Halden, respectively, with part-time appointments at UiO.  
The Oslo Cyclotron Laboratory is operated by three engineers. The accelerator at OCL is a MC35 
Scanditronix cyclotron built in 1979. It delivers the beams of p and  d of upto 50 microA and energies 
from 2 upto 35 MeV (for p), as well as He-3 and He-4 of upto 15MeV and intensities of 3 and 15 microA 
respectively. 
The accelerated beams are distributed to 5 target stations, two of which are located inside the Cyclotron 
vault and can receive high currents for radioactive isotope production and nuclear chemistry 
experiments. The other three are located in the experimental hall. The target station most relevant for 
ERINDA is equipped with the CACTUS detector array consisting of 28 large volume NaI detectors and 
the SiRi particle detector array. Another target station is currently equipped with a large volume 
scattering chamber and the third one is used for radiation hardness tests of electronic components.  
 
This group has participated in the ERINDA project of the EURATOM Framework program. At the Oslo 
Cyclotron there is a program to study level densities and gamma strength functions. These are 
fundamental properties and important inputs in cross section calculations. During the last two years the 
program has been extended to the actinide region and the detector setup allows at the same relative 
cross section measurements using the surrogate method. CHANDA collaboration members are already 
involved in these type of experiments, namely Orsay, Bordeaux and Saclay.  
 
The Oslo Cyclotron is the ideal place to perform capture surrogate experiments on actinides. The 
experimental combination of the Cactus NaI array and the SiRi position-sensitive telescope allows us to 
improve our efficiency by a factor of around 30 compared to previous experiments and thus this is an 
indispensable apparatus for these type of studies. At the Oslo Cyclotron there are also no problems 
obtaining beam time for either experiments or equipment/target tests. Therefore, the time from 
conception to realization of an experiment can be extremely rapid, and we can make significant progress 
in an amount of time frame that is inconceivable elsewhere. Note also that the same experiments can be 
used to determine level densities using the technique developed at Oslo. The two measurements 
(surrogate and level densities) are performed simultaneously. The level density information is useful for 
both applied and fundamental reasons, since cross section calculations rely heavily on level density 
models which may not accurately describe reality.  
 
As Norway is not member of the EU, The University of Oslo provides the access to its facilities within 
CHANDA without financial compensation from the EU. 
 
Principal scientific and technical personnel involved in CHANDA and their relevant experience:  
Tree permanent physicists: A. Görgen, M. Guttormsenand S. Siem, and one permanent nuclear chemist: 
J. P. Omtvedt, will be involved in the project. All of them have a large experience in nuclear spectroscopy 
and nuclear reactions. In addition the 3 engineers at the Cyclotron will contribute by providing technical 
assistance and excellent beam conditions.  
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Consortium as a whole 
 
The CHANDA consortium includes all the main EU institutions with significant infrastructures and 
capabilities to contribute in a significant form to the nuclear data developments to improve the safety of 
the nuclear systems in Europe. It includes the institutions responsible of all the facilities and laboratories 
that will offer transnational access opportunities. The list of these facilities, institutions and capabilities is 
included in the table A4.1.0. It also includes the institutions responsible of most of the laboratories with 
significant impact on nuclear data measurements in the last years, and even those that are programmed 
to start during the project duration. This part of the consortium was build on the experience of 
EFNUDAT, ERINDA and EUFRAT and provides a solid, comprehensive and complementary basis for 
the successful evolution of the DMB activities. 

In addition CHANDA includes most of the EU institutions with significant experience and capacity to 
develop the EU capabilities in all the step of the fuel cycle: detection systems, analysis tools, evaluation 
tools, models of intermediate and high energy reactions, integral experiments, simulation tool 
developers, ... and the scientist and professionals trained to operate all this tools. This part of the 
consortium was build based on the experience of the ANDES project. In addition, the capabilities and 
laboratories required for target preparation, had been integrated in the project and a new structure is 
proposed to create a stable networking system between them (CNRS, GSI, JRC, JYU, PSI, and the 
University of Mainz). 

Furthermore, CHANDA includes several large research organizations (CEA, CERN, CIEMAT, CNRS, 
INFN, JRC,...) acting, de facto, as funding agencies, and institutions (ANSALDO, CEA, SCK-CEN, 
ENEA,...) responsible for important new systems proposed to be build in the next years like MYRRHA, 
ASTRID or ALFRED. In addition, several institutions (CEA, CCFE, CIEMAT, INFN, JRC, NRG, NTUA, 
PSI and USC) have important multidisciplinary activities that allow them to establish bridges between the 
nuclear data research oriented to nuclear safety, to other applications, in many cases related to health, 
security and environment protection. Adding significant institutions from other countries finally brings 
together a very complete and representative consortium to develop the activities proposed in DMA, 
capable to take into account the different interest, programs and organization of the research related to 
nuclear data for  nuclear safety all over the EU.  

For the activities related to the new facilities NFS and n_TOF EAR2, we have integrated in the project 
the host institutions (GANIL and CERN) and the Chairmen of both projects. In addition, a important part 
of the collaborators in the projects and of the groups that have proposed new measurements in NFS 
(CEA, CNRS, NPI, UU,...) and n_TOF EAR2 (CIEMAT, CEA, INFN, NTUA, UMan, UPC, USC, ...) 
facilities had also been incorporated to CHANDA. 

Concerning DMC (WP8-12) a balanced approach was taken through five project oriented work packages 
targeting new developments (new infrastructure, new tools, new competences) for measurements of 
nuclear data, for evaluation, verification, and processing, for the safety analysis of MYRRHA reactor 
physics, for the safety analysis of high power accelerators and their neutron targets and for integral 
experiments. Around these five work packages we have gathered all European partners with 
demonstrated competence in the field and interest in contributing to nuclear safety research. These 
partners each contribute on the specific task(s) that best match their competence and in a way that 
maximizes the scientific and technological knowhow required to guarantee the success of the task and 
timely achievement of the associated deliverables. The facilities involved in nuclear data measurements 
include key European laboratories (CERN, GANIL, GSI, HZDR, ILL, JRC, JYFL, OCL). For nuclear data 
evaluation, verification and processing, leading laboratories are engaged (CEA, CIEMAT, CNRS, JSI, 
NNL, NRG, TU Wien, UKAEA/CCFE, UP Madrid, U Uppsala) as well as the pertinent international 
organizations (OECD-NEA, IAEA). For MYRRHA reactor safety we can rely on CIEMAT, JRC, JSI, the 
host of the MYRRHA facility SCK-CEN and UP Madrid. For accelerator and target safety the partners 
(CEA, HZDR, NRG, PSI, SCK-CEN, USC) have demonstrated competence in measurement, model 
development, full-scale simulations and integral target experiments. For development and demonstration 
of new  integral experiments CIEMAT, ANSALDO, CEA, ENEA, INFN and NRG bring an essential mix of 
experience in integral experiments, full scale modeling, uncertainty generation, processing, propagation 
and industrial design.  

i) Sub-contracting: There will be no sub-contracting in the project. 
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ii) Third parties: 
 
CNRS will participate in the workpackages WP1, WP3, WP8 and WP9. CNRS will participate in 
collaboration with the following third parties: 
 
 UNIVERSITE BORDEAUX 1 (UB1) 
 INSTITUT POLYTECHNIQUE DE GRENOBLE (INPG) 
 UNIVERSITE DE NANTES (UniNantes) 
 ECOLE DES MINES DE NANTES (EMN)  

 
linked to CNRS in the following Joint Research Units: 
 
The Joint Research Unit CENBG (Centre d'études nucléaires de Bordeaux Gradignan - UMR5797) 
depends on the following organisations: 

 LE CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE (CNRS), 

  UNIVERSITE BORDEAUX 1 (UB1) 
 
The Joint Research Unit LPSC (Laboratoire de physique subatomique et de cosmologie - UMR5821) 
depends on the following organisations: 

 LE CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE (CNRS) 

 INSTITUT POLYTECHNIQUE DE GRENOBLE (INPG) 
 
The Joint Research Unit SUBATECH (Laboratoire de physique subatomique et des technologies 
associees – UMR6457) depends on the following organisations: 

 LE CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE (CNRS) 

 UNIVERSITE DE NANTES (UniNantes) 

 ECOLE DES MINES DE NANTES (EMN) 
 
 
 
iii)  Special Clause 10 for CNRS 

 

Project Number 605203 Project Acronym CHANDA Participant number  6 

Participating  organisation 

Organisation legal name CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE 

Organisation short name CNRS 

 

Clause 10:text 

 
THIRD PARTIES LINKED TO A BENEFICIARY for the Joint Research Units CENBG (UMR5797), 
LPSC (UMR5821) and Subatech (UMR 6457) 
 
The following special conditions apply to this contract: 
 
1. The following third parties are linked to CNRS: 
 
• UNIVERSITE BORDEAUX 1 (UB1) 
• INSTITUT POLYTECHNIQUE DE GRENOBLE (INPG) 
• UNIVERSITE DE NANTES (UniNantes) 
• ECOLE DES MINES DE NANTES (EMN) 
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2. This beneficiary may charge costs incurred by the above-mentioned third parties in carrying out the 
project, in accordance with the provisions of the grant agreement. These contributions shall not be 
considered as receipts of the project. 
The third parties shall identify the costs to the project mutatis mutandis in accordance with the provisions 
of part B of Annex II of the grant agreement. Each third party shall charge its eligible costs in accordance 
with the principles established in Articles II.14 and II.15. The beneficiary shall provide to the 
Commission: 
 
- an individual financial statement from each third party in the format specified in Form C. These costs 
shall not be included in the beneficiary‟s Form C 
- certificates on the financial statements and/or on the methodology from each third party in accordance 
with the relevant provisions of this grant agreement. 
- a summary financial report consolidating the sum of the eligible costs borne by the third parties and the 
beneficiary, as stated in their individual financial statements, shall be appended to the 
beneficiary‟s Form C. 
When submitting reports referred to in Article II.4, the consortium shall identify work performed and 
resources deployed by each third party linking it to the corresponding beneficiary. 
 
3. The eligibility of the third parties‟ costs charged by the beneficiary is subject to controls and audits of 
the third parties, in accordance with Articles II.22 and 23. 
 
4. The beneficiary shall retain sole responsibility towards the Community and the other beneficiaries for 
the third parties linked to it. The beneficiary shall ensure that the third parties abide by the provisions of 
the grant agreement. 
 

 

 
 
 
ii) Other countries: Many participants are engaged in international collaborations, are members of 
international organization expert groups or consultants in foreign laboratories. This ensures that the 
structuring of the EU nuclear data community will take into account the competition and possible 
synergies with the rest of the world. In particular, because many Russian laboratories have a world-
recognised expertise in nuclear data, collaboration with laboratories providing high-quality work 
complementary to the one achieved in this project will be established in the framework of the Agreement 
for cooperation between EURATOM and ROSATOM in the field of Nuclear Safety. The mutual benefit 
will be a larger set of nuclear data for model validation and data evaluation and a possible cross-
fertilization between teams developing different innovative techniques. Initial contacts and common 
interesting points had been already established with the ITEP laboratories in particular for activities 
related with WP 11, and a Coordination Agreement is under preparation with ITEP and possible other 
Russian laboratories.  
 
iii) Additional partners: During the duration of the project, an effort will be make by the Domain A 
(WP1-4) to identify additional nuclear data groups with relevant capacity and ready to assume significant 
commitments, and additional facilities of relevance for the future of the nuclear data research for safety 
of nuclear systems. If this partners or facilities are identified, the project will investigate possible solutions 
to incorporate them within the coordination activities of the project.   
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Resources to be committed  
 
As an internally agreed rule, all partners have agreed to provide 50% of their efforts in RTD activities 
proposed within the project. In addition, for most of the contributions for support activities the partners of 
the consortium will contribute with 25% of the total proposed effort. This includes the equipments to be 
provided for the new facilities. Some exceptions had been applied to this rule. First the funds requested 
by the coordinator to support the development of the Transnational access of WP5 and for the actual 
targets production foreseen in the Activity 2 of WP3. Second the funds requested by HZDR to support 
the costs of the PAC activities in WP4, the travel costs of users of the facilities of WP5 and the scientific 
visitors of WP6. And third, few exceptions of partners with small contributions that have difficulties to find 
matching funds. For the activities of coordination, management and others, most partners have 
requested 100% or close to 100% EU contributions. So, each institution will contribute with his part to the 
RTD and Support activities, using his own resources. 

In addition, the following other major sources of financing will be mobilized for the project:  

1) Each host institution of the facilities providing TAA services within CHANDA, will provide the 
access to their infrastructures and will cover the difference between the funds assigned to them 
from the EU and the actual costs of operation and maintenance of the corresponding facility. As 
Norway is not member of the EU, The University of Oslo provides the access to its facilities within 
CHANDA without financial compensation from the EU. 

2) The costs of the construction of the NFS (approximately 3.1MEur) and n_TOF EAR2 
(approximately 4.6MCHF) other than the equipments provided or developed in WP7, will be 
assumed by the host organization and the collaboration promoting the facility, outside of the 
financing of this proposal.   

3) The costs to the access to facilities and of the use, maintenance and operation of detection 
systems needed for the validation of the capabilities developed in the DMC, not explicitly indicated 
in this proposal or approved in the processes proposed for WP3 to WP6, will be assumed by the 
participating institutions. Support, leverage and critical mass for the tasks and deliverables is 
guaranteed by the knowhow and experience of the partners. Leverage is obtained through smaller 
but essential contributions to national and regional developments. 

4) Some partners, particularly CNRS, have committed a large human effort contribution to selected 
tasks, notably WP3, assuming most of these costs on their own budget, as indicated in the A3.1 
forms. 

The total request of financial support from the EC, divided by WP and by partners has been presented in 
the table Table A4.1e,part 2, Summary of total effort (KEuros - EU Contribution).  In that table, some 
special costs must be clarified: 

The request of CIEMAT includes: 

- 280kEuros to be redistributed for activities of the second phase of WP3 (target fabrication 
capabilities), and  

- 758kEuros to be redistributed for access to facilities in WP5. 

The request from HZDR includes:  

- 30kEuros for support to PAC activities in WP4,  

- 89kEuros for support to users of the access to facilities in WP5, and  

- 96kEuros for the support to visitors to the facilities in WP6 

In addition other costs not associated to human efforts are: 

- For the support to the new facilities in WP7 (always in terms of EU-contribution): 9 kEuros requested 
by CEA for the materials to develop the transparent neutron beam monitors, 99 kEuros requested by 
CERN to provide to the n_TOF EAR2 with the Flash ADC modules needed for the Data acquisition 
Systems for nuclear safety related experiments in that facility,90 kEuros requested by GANIL to 
provide NFS with the required container for the transport of actinide samples, 36 kEuros requested 
by CIEMAT for the scintillator modules needed for the validation of the n_TOF EAR2 high efficiency 
neutron capture detector, and 39kEuros requested by INFN for the fabrication of the Total Energy 
detectors for n_TOF EAR2. 
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- For the support to education and training initiatives in the form of dedicated sessions on nuclear 
data, within well known nuclear schools: 9kEuros requested by JRC and 22 kEuros requested by 
UU. 

- Small allocations for travel support of different partners with a total of 67.6kEuros. 

 

 

In the following table we summarize the details of the present estimations included in the "Other direct 
costs" included in the A3.1 forms. This table is complementary to the A4.1e parts 1 and 2.  

 

Participant Type of 
cost 

kEuro other 
direct costs 
in A3.1 

kEuro 
requested 
from EU 

Details 

CIEMAT COORD 280 280 100% To be redistributed to other partners for 
activities of the second phase of WP3 (target 
fabrication capabilities) 

CIEMAT SUPP 803 794 758*100%=758kEuros to be redistributed for 
access to facilities in WP5. No indirect cost 
added and 100% requested. 

+ 44.9*(1+7%)*75%=36 kEuros requested by 
CIEMAT for the scintillator modules needed 
for the validation of the n_TOF EAR2 high 
efficiency neutron capture detector. With 44.9 
kEuros estimated depreciation of scintillator 
modules, 7% allowed indirect costs for 
Support activities, 75% requested fraction 
from EU. 

ANN COORD 3,3 3.3 Travel costs claimed at 100% 

CEA SUPP  20 9 20*(1+7%)*42%=9 kEuros requested by CEA 
for the materials to develop the transparent 
neutron beam monitors. 20 kEuros 
consumable costs and estimated depreciation 
of the materials needed to develop the 
transparent neutron beam monitors. 7% 
allowed indirect costs for Support activities, 
42% requested fraction from EU. 

CERN SUPP 123 99 123*(1+7%)*75%=99 kEuros requested by 
CERN to provide to the n_TOF EAR2 with the 
Flash ADC modules needed for the Data 
acquisition Systems for nuclear safety related 
experiments. 123kEuros estimated 
depreciation of the FADC, 7% allowed 
indirect costs for Support activities, 75% 
requested fraction from EU. 

CNRS RTD 131 71 131 kEuros of Consumables, amortization of 
durable equipments and travel costs *(1+60% 
flat indirect rate)*34% claimed fraction= 71kE. 
(instead of the 75% maximum EU request). 

CNRS COORD 43.7 17.6 43.7kEuros of Consumables and travel costs 
*(1+7%)*37.7% claimed=17.6kEuros. 

(claiming 37.7% instead of 100% - maximum 
EU request allowed) 
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ENEA RTD 8 4 Travel costs claimed at 50% 

ENEA COORD 4.2 4.2 Travel costs claimed at 100% 

GANIL SUPP 112 90 112 kEuros estimated depreciation of the 
container for the transport of actinide samples 
needed for NFS*(1+7%)*75% claimed fraction 
= 90kEuros. 

HZDR COORD 30 31 100% For support to PAC activities in WP4 

HZDR SUPP 173 185 89/(1+7%) kEuros for support to users of the 
access to facilities in WP5, claimed at 100%  

+ 96/(1+7%) kEuros for the support to visitors 
to the facilities in WP6, claimed at 100% 

INFN SUPP 50 39 50kEuros requested by INFN for the 
consumables for the fabrication of the Total 
Energy detectors for n_TOF 
EAR2*(1+7%)*75% claimed fraction = 
39kEuros. 

JRC COORD 1.4 1.5 Travel costs * (1+7%) Claimed at 100% 

JRC OTHER 8.3 8.3 100% For the support to education and 
training initiatives in the form of dedicated 
sessions on nuclear data  

KFKI COORD 1.9 2.0 Travel costs* (1+7%) Claimed at 100% 

NNL RTD 12 6 Travel costs* Claimed at 50% 

NNL COORD 0.9 1.0 Travel costs* (1+7%) Claimed at 100% 

NPI COORD 1.9 2.0 Travel costs* (1+7%) Claimed at 100% 

NPL COORD 1.9 2.0 Travel costs* (1+7%) Claimed at 100% 

NRG RTD 8 4 Travel costs* Claimed at 50% 

NTUA RTD 5.6 4.5 Travel costs*(1+60%)* Claimed at 50% 

NTUA SUPP 5.6 4.5 Travel costs* (1+7%) Claimed at 75% 

PTB COORD 2 2 Travel costs claimed at 100% 

UMan RTD 1.8 1.4 Travel costs*(1+60%)* Claimed at 50% 

UMan MANAG 2.3 3.7 Travel costs*(1+60%)* Claimed at 100% 

UU OTHER 22 22 100% for the support to education and 
training initiatives in the form of dedicated 
sessions on nuclear data 
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In the calculation of the requested support for the transnational access to facilities we have taken into 
account the following table of unit costs, fraction of support from the EC and minimum quantity of hours 
offered from the different facilities.   

Organisation  Unit cost  Fraction s. Min. quant 
offered 

Total cost 
(Euros) 

Helmholtz-Zentrum  
Dresden-Rossendorf 

433 €/h 80% 323 111887 

Institute for Reference Materials and 
Measurements 

Gelina  65 €/h 
vdG 202 €/h 

100% 
100% 

502 
288 

32630 
58176 

CERN,  3409 €/h 8% 431 117542 

Centre National de la Recherche 
Scientifique  

AFIRA 116.€/h 
ALTO 422 €/h 

100% 
33% 

144 
144 

16704 
20053 

Uppsala University 788 €/h 58.4% 252 115968 

Physikalisch-Technische 
Bundesanstalt 

281.40 €/h 100% 194 54592 

Nuclear Physics Institute 
Academy of Sciences 

293 €/h 67.9% 58 11538 

Centre for Energy Research, 
Hungarian Academy of Sciences 

121.16 €/h 100% 431 52220 

Department of Physics 
University of Jyväskylä 

220 €/h 82% 144 25978 

Horia Hulubei National Institute of 
Physics and Nuclear Engineering 

98.16 €/h 100% 259 25423 

National Physical Laboratory 
Hampton Road Teddington,  

345 €/h 100% 144 49680 

Frankfurt Neutron Source      

CEA Bruyères-le-Châtel 271 €/h 83% 72 16195 

University of Vienna 
VERA Laboratory 

432 €/h 55% 208 49421 

University of Oslo 
Department of Physics 

252 €/h 0%  0 from EC 

Neutrons for Science GANIL 3000 €/h 5% 900 135000 

CEA Cadarache MINERVE     

TOTAL   4494 893007 

 
 
In order to estimate the costs, these facilities had used the experience from the ERINDA EURATOM 
project and applied the same methodology of that project. Most of them had provided detailed 
explanation of their calculation of the "Unit cost" for the facility. When this was not possible because 
there is no operation history of the facility in the mode proposed for CHANDA, as it is the case of the 
Frankfurt Neutron Source and the Neutrons for Science, the institution responsible for the facilities had 
provided their best estimate based on the experience from similar facilities. We include below the 
detailed  information for the facilities that made it available. 
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Helmholtz-Zentrum Dresden-Rossendorf (HZDR) ELBE (€) 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Utilities (electric power, etc.) 100667 

Replacement of components 70333 

Consumables 20000 

  

  

  

  

Total A 191000 

In which subcontracting (A’)  

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

Scientists 413 43 17759 

Engineers 617 31 19127 

Technicians and operators 1177 24 28248 

    

    

    

Total B 65134 

C. Overheads = max of 7% of (A-A’+B)     17929 

D. Total average annual access costs  = A+B+C 274063 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

633 h 

F. Unit cost = D/E 433 

G. Fraction of the Unit cost charged to the proposal 80 % 
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EC-JRC-IRMM  GELINA 

 

(€) 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Operational cost of GELINA (without cooling, electricity) 346 000 

Electricity, cooling… 80 000 

  

  

  

  

  

Total A 426 000 

In which subcontracting (A’) 0 

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

1 AD   192 750 

8 AST   839 830 

    

    

    

    

Total B 1 032 580 

C. Overheads = max of 7% of (A-A’+B) 102 101 

D. Total average annual access costs  = A+B+C 1 560 681 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

24 000 

F. Unit cost = D/E 65 

G. Fraction of the Unit cost charged to the proposal 1 
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EC-JRC-IRMM  Van de Graaff 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Operational cost of GELINA (without electricity, cooling) 150 000 

Electricity, cooling… 20 000 

  

  

  

  

  

Total A 170 000 

In which subcontracting (A’) 0 

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

1 AD   192 750 

4 AST   392 808 

    

    

    

    

Total B 585 558 

C. Overheads = max of 7% of (A-A’+B) 52 889 

D. Total average annual access costs  = A+B+C 808 447 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

4 000 

F. Unit cost = D/E 202 

G. Fraction of the Unit cost charged to the proposal 1 
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European Laboratory for Nuclear Research (CERN) 

n_TOF facility, Geneva 

A. 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Operational cost of CERN n_TOF, excluding electricity and operational cost of 

the accelerators (CERN PS complex) 
175 000 

Operational cost of CERN OS accelerator complex, excluding electricity 2 600 000 

  

  

  

  

  

Total A 2 775 000 

In which subcontracting (A’)  

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

Scientific staff members and technical 

staff 

1 600 50 – 70 € 12 200 000 

    

    

    

    

    

Total B 12 200 000 

C. Overheads = max of 7% of (A-A’+B) 1 048 250 

D. Total average annual access costs  = A+B+C 16 023 250 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 
4 700 h 

F. Unit cost = D/E 3 409 

G. Fraction of the Unit cost charged to the proposal 8 % 
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Applications Interdisciplinaires des Faiseaux d'Ions en Région 

Aquitaine, AIFIRA  (CNRS)  
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Describe the direct eligible costs for providing access to the installation over 

the project life-time (e.g. maintenance, utilities, consumable costs). All 

contributions to capital investments of the infrastructure are not eligible .  

Eligible  

Costs (€) 

Operational costs of AIFIRA excluding power supply and fluids 100,000 

Infrastructure maintanance and replacement 60,000 

Power supply and fluids 71,000 

    

    

    

    

    

    

    

Total A 231,000 

of which subcontracting (A’)   

B
. 

 E
st

im
a

te
d

 p
er

so
n

n
el

 d
ir

e
ct

 e
li

g
ib

le
 c

o
st

s 

n
ee

d
ed

 t
o

 p
ro

v
id

e 
a

cc
es

s 
w

it
h

in
 t

h
e 

p
ro

je
c
t 

li
fe

-t
im

e 

Category of staff Nr. of hours Hourly rate   (3) = 

(scientific and technical only) (1) (2)  (1) x (2) 

scientific staff members - assistant 

(20%) 2,504 28 70,112 

technical staff members - 

eng.+techn. (100%) 38,355 31.5 1,208,183 

scientific staff member - Prof. (20%) 150 56 8,400 

      0 

      0 

      0 

      0 

      0 

      0 

Total B 1,286,695 

C.    Indirect eligible costs = 7% x ([A-A’]+B) 106,239 

D.    Total estimated access eligible costs  = A+B+C 1,623,933 

E.    Total estimated quantity of access provided to all normal users of the infrastructure  14,000 

F.    Fraction of the Unit cost to be charged to the proposal 
[1]

 100% 

G.    Estimated Unit cost =  (D/E) 116 
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ALTO (CNRS) 
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Describe the direct eligible costs for providing access to the installation over the project 

life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital 

investments of the infrastructure are not eligible .  
Eligible  

Costs (€) 

Consumables and energy 1,054,000.00 

Maintenance 178,000.00 

Other costs (depreciation, external services, logistic services, etc 240,000.00 

    

    

    

    

    

    

    

Total A 1,472,000.00 

of which subcontracting (A’) 0.00 

B
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Category of staff 
Person- Personnel 

Months Costs (€) 

Scientific staff 19.83 155,000.00 

Technical staff 607.13 3,100,000.00 

      

      

      

      

      

      

      

Total B 3,255,000.00 

C.          Indirect eligible costs < = 7% x ([A-A’]+B) [1]     330,890.00 

D.         Total estimated access eligible costs  = A+B+C 5,057,890.00 

E.         Total estimated quantity of access provided to all normal users of the infrastructure  12,000 

F.          Fraction of the Unit cost to be charged to the project [2] 33.0% 

G.         Estimated Unit cost charged to the project = (D/E) 421.49 
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Uppsala University, The Svedberg Laboratory  (€) 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Electrical power, rent, utilities 731395 

Maintenance, consumables 75581 

  

  

  

  

  

Total A 806976 

In which subcontracting (A’) 0 

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

Scientific staff 4.8 fte 7872 44.7 351878 

Engineers .5.0 fte 8200 40.0 328000 

Technicians 4.2 fte 6888 34.2 235570 

    

    

    

Total B 915448 

C. Overheads = max of 7% of (A-A’+B) 120570 

D. Total average annual access costs  = A+B+C 1842994 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

2340 

F. Unit cost = D/E 788 

G. Fraction of the Unit cost charged to the proposal       (465 €/h)  0.584 
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Physikalisch-Technische Bundesanstalt (PTB), Braunschweig, 

Germany, PIAF 

 

(€) 
A

. 
A

v
er

a
g

e 
a

n
n

u
a

l 
d

ir
ec

t 
 c

o
st

s 
o

f 

p
ro

v
id

in
g
 a

cc
es

s 
(e

x
cl

u
d

in
g

 p
er

so
n

n
el

) 

Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Maintenance 8739 

Consumables 54261 

Utilities 220095 

  

  

  

  

Total A 283095 

In which subcontracting (A’)  

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

1 Senior Researcher 1740 36.00 62623 

1 Technician 1740 19.34 33638 

1 Junior Researcher 1740 25.12 43692 

4 Technicians 6572 31.67 208136 

    

    

Total B 348089 

C. Overheads = max of 7% of (A-A’+B) 44183 

D. Total average annual access costs  = A+B+C 675367 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

2400 

F. Unit cost = D/E 281.40 

G. Fraction of the Unit cost charged to the proposal 1 
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Nuclear Physics Institute (NPI), Řež (€) 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

power supply & fluids 46932 

consumables (material,..) 19562 

maintenance 41055 

  

  

  

  

Total A 107549 

In which subcontracting (A’)  
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

scientists  160 21 3360 

engineers 1200 16 19200 

technicians 4000 12 48000 

    

    

    

Total B 70560 

C. Overheads = max of 7% of (A-A’+B) 12468 

D. Total average annual access costs  = A+B+C 190577 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

650 

F. Unit cost = D/E 293 

G. Fraction of the Unit cost charged to the proposal 68% = 199 
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Centre for Energy Research, Hungarian Academy of Science  

PGAA-NIPS facility 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Reactor fuel elements 1 636 364 

Utilities 269 090 

Maintenance 545 454 

Consumables 54 545 

  

  

  

Total A 2 505 453 

In which subcontracting (A’)  

B
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

Senior scientist 21 120 22 464 640 

Research Scientist 25 920 18 466 560 

PhD student 28800 11.7 336 960 

Senior engineer 17280 19.7 340 416 

Operators 25920 17 440 640 

Technical staff 25920 13 336 960 

Total B 2 386 176 

C. Overheads = max of 7% of (A-A’+B) 342 414 

D. Total average annual access costs  = A+B+C 5 234 043 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 43 200 

F. Unit cost = D/E 121.16 

G. Fraction of the Unit cost charged to the proposal 100% 
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Department of Physics University of Jyväskylä 
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Horia Hulubei National Institute for Physics and Nuclear 

Engineering,   Bucharest, Romania 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

Utilities 38,000.00 

Maintenance 105,000.00 

Consumable Costs 25,844.00 

  

  

  

  

Total A 168,844.00 

In which subcontracting (A’)  
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

10 technical staff 17600 6.25 110,000.00 

2 supporting scientists 3520 12 42,240.00 

    

    

    

    

Total B 152,240.00 

C. Overheads = max of 7% of (A-A’+B)     22,476.00 

D. Total average annual access costs  = A+B+C 343,560.00 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

3,500.00 

F. Unit cost = D/E 98.16 

G. Fraction of the Unit cost charged to the proposal 1 
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National Physical Laboratory, London, UK 

Van de Graaff accelerator / Thermal pile / Low scatter facility 
(€) 
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Describe all items included in the full direct access costs excluding personnel cost 

(e.g. maintenance, utilities, consumable costs) 
 

  

  

  

  

  

  

  

Total A 0.00 

In which subcontracting (A’) 0.00 
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Category of staff (scientific and 

technical only) 

Number of hours Hourly rate  

Scientific 1000 215 215000 

Technical 1000 130 130000 

    

    

    

    

Total B 345000 

C. Overheads = max of 7% of (A-A’+B) 0 

D. Total average annual access costs  = A+B+C 345000 

E. Total annual quantity of access provided to all normal users of the infrastructure (i.e. both 

internal and external but excluding the additional users to be supported under the project) 

1000 

F. Unit cost = D/E 345 

G. Fraction of the Unit cost charged to the proposal 1.0 
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CEA Ile de France (Essonne) Bruyères-le-Châtel, France 
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University of Vienna VERA Laboratory 

 

 
 
iii)  Special Clause 19 

Special clause 19 applies to this proposal and it has been taken into account in the evaluation of eligible 
indirect costs for coordination and support activities. 

Special Clause 19. LIMITATION OF INDIRECT COSTS FOR INTEGRATING ACTIVITIES 
/INFRASTRUCTURES AND PREPARATORY PHASE  

Reimbursement of indirect costs related to coordination and support activities, except those related to 
the management of these activities, is limited to a maximum of 7% of the direct eligible costs relating to 
these activities, excluding the direct eligible costs for subcontracting and the costs of resources made 
available by third parties which are not used on the premises of the beneficiary.  
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A4.3 IMPACT  

Expected impacts listed in the work programme  
 
The Expected impact as expressed in the call was "Optimised development and use of existing and 
future nuclear safety research infrastructures in Europe in all activities of the programme and facilitated 
access for researchers to these infrastructures throughout Europe", and CHANDA respond directly to 
each of these objectives and in addition will provide additional impacts for the benefit of the EU, from the 
development of a pan-European Integrated Research Initiative dedicated to improve, provide 
transnational access, coordinate, and develop the EU infrastructures and capacities on nuclear data 
research and development, applied to the safety of the nuclear systems in Europe. 

WP7 and the full Domain C, are devoted to the development of the research infrastructures: both as 
facilities and as capabilities of different forms. The WP7 will contribute to the construction, equipment 
and commissioning of, NFS and n_TOF EAR2, two complementary break-through facilities that will each 
reach neutron fluence/flux, at least, one order of magnitude higher than presently available at EU. The 
support provided by CHANDA will allow to have a much earlier commissioning of the facilities, in 
particular for the methods and data relevant for nuclear safety, and will allow that many small groups 
from all over the EU can get national support to initiate the experimental programs proposed for these 
facilities.  

The  Domain C will allow to improve the detection systems, evaluation tools, uncertainty assessment 
tools, intermediate energy models, methods for validation using integral experiments and other aspects 
of the nuclear data life cycle. These improvements will allow, to present facilities, producing more 
accurate nuclear data, that in turn will result in more predictive simulation systems to assess the safety 
of the EU nuclear systems. Performing this development within a wide European project, will allow to 
spread the knowledge and the techniques to all the research groups in the field, in a much more efficient 
form. The project will facilitate that every user will be granted access to all the tools being developed 
inside CHANDA. Not only the methods and computer tools will be spread, but the detector developments 
will also benefit to facilities that, otherwise, will require much more time and effort to acquire the same 
know-how. The possibility of sharing, within different facilities, detectors and instruments developed 
inside the project will also be explored.  

These capabilities developed in Domain C, will not only contribute to the development of the future 
infrastructures. Indeed, the methods developed will be applicable in most cases to existing facilities, 
optimizing their use and improving their performance for the production of better nuclear data for nuclear 
safety. Some of the evaluation and uncertainty analysis tools developed in WP9 and some of the 
procedures for interpretation of integral experiments from WP12, will be directly applicable to improve 
the information that can be obtained from old measurements.   

In order to Facilitate the access for researchers to these infrastructures throughout Europe, CHANDA will 
dedicate a very important fraction of its resources to organize, facilitate and promote the access of the 
best research teams and the best projects for the improvement of nuclear safety, to any of the available 
experimental facilities for nuclear data measurements in the consortium. The calls will be open to all EU 
researchers, will be widely announced and the selection will made by an independent Programme 
Advisory Committe (PAC). The selection criteria will be based on the excellence of the proposal and on 
the best potential contribution for the safety of EU nuclear systems. The PAC will include representatives 
from the facilities and of the End Users of the nuclear data for nuclear safety. They will also make 
suggestions about the optimal facility to perform the proposed experiments. These suggestions from the 
PAC and the coordination within the project, will allow to optimize the utilization of the best facilities 
available for each experimental determination. The coordination will also allow the specialization of the 
different facilities in a complementary and competitive way respect to the other available facilities. This 
again improves the efficiency of the resources of the EU R&D programs for nuclear safety. 

In this process, the possible collaboration with international partners, from USA, Japan and Russia and 
other countries, will be continuously evaluated. Indeed a potential collaboration is being explored with a 
Russian initiative combining ITEP and Rosatom.  

Also, a close collaboration will the international organizations NEA/OECD and IAEA is foreseen in the 
project when identifying priorities, benchmarks and validations. Their role in storing and distributing the 
nuclear data libraries will help CHANDA to have long term support for the data produced and to 
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maximize the impact of its results. A very special case will be the JEFF project, that maintains, improves 
and distributes the European nuclear data library. The JEFF applicability and limitations for the safety of 
new reactor concepts will be studied in detail in WP10. In addition, any new data produced by CHANDA 
will probably be first integrated in JEFF than in other libraries. To optimize the collaboration with JEFF, 
one of its representatives will be invited to participate in the CHANDA activities in a regular basis.  

In addition, altogether the previous activities will allow to maintain an integrated set of well prepared and 
complementary research teams, able to apply these facilities and capabilities to continuously improve 
the nuclear data required for the assessment of the safety of nuclear systems and for the minimization of 
the associated risks.   

These advantages will be secured for the duration of the project. The activities foreseen within the WP1 
and WP2 will prepare a new integrating structure that should allow to maintain this level of 
complementarity, cooperation, commitment and capacity for many years.   

In addition, the CHANDA proposal will help maintaining the unique know-how of small groups of 
excellence that, because they are small in number of scientists, are in risk at long term. Being within a 
wider initiative improve their possibility to get resources proportional to their relevance and excellence. 
The coordination will also allow enhancing the capacities for training next generation of scientists in 
techniques very specific for the critical nuclear data for nuclear safety, like evaluation of cross sections or 
highly specialized physical models. 

In addition, if the nuclear data research for safety of nuclear data is continued in the framework of the 
structures developed by CHANDA, it will be possible to improve the quality and usability of the nuclear 
data for nuclear safety providing additional impacts like: 

- Improving the efficiency of expensive campaigns in experimental reactors for safety and other type 
of demonstrations, by detailed preparatory high precision simulations and by extrapolation of the 
experimental results to a wider scopes, 

- Better understanding of the uncertainties of the assessments and predictions based in the nuclear 
data for nuclear safety and other applications,  

- Improving the tools to assess the safety of nuclear systems, from reactors to waste management 
facilities. 

- Improving the quality of protection to health and environment by exporting the data and tools 
developed by CHANDA and the follow-up activities, to the corresponding application communities, 

- Improving the understanding of nature by sharing tools, infrastructures and results with the 
fundamental nuclear research and nuclear astrophysics, as is presently done, for example, within 
the n_TOF facility and experiments. 
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Spreading excellence, exploiting results, disseminating knowledge, and management of 
intellectual property 
  
The activities in the WP1 and WP2 will be dedicated to establish a very close interface with the potential 
participants and final users, of the nuclear data infrastructures and of the nuclear data to be produced 
from these infrastructures and capabilities. In this WPs, CHANDA will establish contact with all the 
nuclear data community actors, with the EU Member State funding agencies, the European Energy 
Research Alliance (EERA), the Technological Platforms (ESNII, IGD-TP, MELODY) and with the 
industrial initiatives (ESNII, NUGENIA) as well as with the responsible persons of the research programs 
in non-EURATOM programs related to radiation applications. CHANDA will exploit all these contacts to 
increase the awareness of its effort, possibilities and services.  

In addition, CHANDA will create a WEB page for the continuous information of opportunities and for 
divulgation of its activities. Special care, will be applied to include a part of the WEB page in a language 
and graphic presentation easy to understand and attractive for the general public. There, CHANDA will 
present the impact of the efforts and resources dedicated within CHANDA on the nuclear safety, and 
other direct and indirect improvements of the general safety and quality of life.   

CHANDA will also make sure to participate in the most relevant and popular workshops and conferences 
in nuclear data, nuclear safety, nuclear applications and in some of the conferences for applications of 
nuclear data in other fields. 

CHANDA will also publish in peer reviewed journals the technical developments produced in all its work-
packages.  

CHANDA will use all these traditional tools for dissemination. Indeed in the preceding projects ANDES, 
ERINDA and EUFRAT, where many partners of CHANDA have or are still participating, there were 
excellent production rates of scientific publications, presentations to international scientific conferences 
and successful PhD thesis. 

In addition, CHANDA will take the following more specific actions: 

In order to engage relevant stakeholders, CHANDA has foreseen the setup of specific international 
conferences addressing the parts of the community less integrated in wide European structures. In 
particular, the WP3 will promote a presently not existing target fabrication laboratories network, and its 
projection towards an international framework. 

In the same direction and to better integrate the need of nuclear data for nuclear safety with the 
capabilities and infrastructures to produce that data, CHANDA proposes joint efforts to address 
specifically the need of existing or new reactor projects. There are two examples: the integration of 
Myrrha needs (SCK-CEN) in WP10 and WP11, and the integration of the needs for ALFRED (Ansaldo 
and ENEA) within WP12 and WP1. 

In order to maximize the distribution and impact of the new methodologies and results generated by the 
CHANDA project, a close integration of CHANDA within the main nuclear data initiatives of the 
NEA/OECD and IAEA will be implemented. The fact that many CHANDA participants are already 
members of the corresponding NEA/OECD and IAEA expert groups and committees will facilitate this 
integration. In addition, this will automatically provide, to the CHANDA actions, the widest publicity and 
distribution frameworks available for nuclear research.   

Recruiting next generation researchers is one of the traditional success of preceding nuclear data 
projects of EURATOM, with participation of many of the CHANDA partners. The key of the success has 
been the use of a significant fraction of the RTD supporting funds of the project to hire PhD students, 
and then training them in the research and development activities of the project. The same will be 
applied in the large number of opportunities available for CHANDA, in particular at work-packages WP7 
to WP12.  

In addition, specific courses will be organized for dissemination of the nuclear data techniques, the 
potential of the associated EU infrastructures and their contribution to nuclear safety and other 
applications. The proposed courses will be organized as special editions of well reputed series of 
schools. They will be announced by ENEN, the network of universities with nuclear training,  reaching all 
potential students in Europe. These schools will be open to all students, and some financial support is 
foreseen to reduce the cost of participating in the course for the students. 
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To link up with any other relevant consortia and industry users, will be one of the tasks of WP1, and in 
addition to the specific case of Myrrha and ALFRED described above, the participation of many of the 
CHANDA partner institutions in all the Technological Platforms and European Industrial Initiatives, and 
the fact that the proposed coordinator of CHANDA is member of the SNETP Executive Committee will 
facilitate the dissemination of information and the distribution of news on the progress, and opportunities 
generated by CHANDA, within the EU nuclear research community.  

Similarly, the strong involvement of several CHANDA partners (CIEMAT, CEA, ENEA, PSI, ...) in the 
EERA Executive Committee, and many other in the different activities of the Alliance, will be used to 
better present the proposals of CHANDA for developing a stable research initiative in the framework of 
EERA and to understand the realistic opportunities available within that framework. 

All the deliverables of the project will be public maximizing the availability of tools and data in favor of the 
maximum impact on the nuclear safety of the nuclear systems in the EU and neighbor countries. 
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ETHICS ISSUES TABLE 

 

  Research on Human Embryo/ Foetus YES Page 

 Does the proposed research involve human Embryos?  NO   

 Does the proposed research involve human Foetal Tissues/ Cells?  NO   

 Does the proposed research involve human Embryonic Stem Cells (hESCs)?  NO   

 
Does the proposed research on human Embryonic Stem Cells involve cells in 
culture? 

 NO   

 
Does the proposed research on Human Embryonic Stem Cells involve the derivation 
of cells from Embryos? 

 NO   

 I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO MY PROPOSAL YES  

 

  Research on Humans YES Page 

 Does the proposed research involve children?  NO   

 Does the proposed research involve patients?  NO   

 Does the proposed research involve persons not able to give consent?  NO   

 Does the proposed research involve adult healthy volunteers?  NO   

  Does the proposed research involve Human genetic material?  NO   

  Does the proposed research involve Human biological samples?  NO   

  Does the proposed research involve Human data collection?  NO   

 I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO MY PROPOSAL YES  

 

  Privacy YES Page 

  
Does the proposed research involve processing of genetic information or 
personal data (e.g. health, sexual lifestyle, ethnicity, political opinion, religious or 
philosophical conviction)? 

 NO   

  
Does the proposed research involve tracking the location or observation of 
people? 

 NO   

 I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO MY PROPOSAL YES  

 

  Research on Animals YES Page 

  Does the proposed research involve research on animals?  NO   

  Are those animals transgenic small laboratory animals?  NO   

  Are those animals transgenic farm animals?  NO   

 Are those animals non-human primates?  NO   

  Are those animals cloned farm animals?  NO   

 I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO MY PROPOSAL YES  
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  Research Involving non-EU Countries  (ICPC Countries12)                                                         YES Page 

  
Is the proposed research (or parts of it) going to take place in one or more of the 
ICPC Countries? 

 NO   

 
Is any material used in the research (e.g. personal data, animal and/or human 
tissue samples, genetic material, live animals, etc) : 
a) Collected and processed in any of the ICPC countries? 

NO  

 b)  Exported to any other country (including ICPC and EU Member States)? NO  

 I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO MY PROPOSAL YES  

 

  Dual Use  YES Page 

  Research having direct military use   NO   

  Research having the potential for terrorist abuse  NO   

 I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO MY PROPOSAL YES  

 
 

A4.5 Consideration of gender aspects 

In order to promote the participation of more women in science and decision making, the CHANDA 

project management and project participants will: 

-  make sure that there is no discrimination towards female scientists at all levels of the project and 

encourage their participation. Some female scientists were particularly encouraged to take up a 

leading role as a Work package Coordinator and task responsible (the project includes one female 

Work package coordinator and several task responsible are expected) or as a member of the 

Governing Board; 

-  encourage female scientists participating in CHANDA to apply for fellowships; 

-  support and encourage female scientists to present their work in conferences/workshops; 

-  encourage women to take part in activities related to knowledge management and transfer and 

training; 

-  encourage universities participating in CHANDA  to trigger interest of female scientists and 

students in the project and more generally in the nuclear data research; 

-  establish contacts and links with networks of women scientists in the field of the scope of the 

project. In particular, links will be established with the existing WIN (Women in Nuclear) network. 

WIN is an association of women working professionally in the fields of nuclear energy and 

applications of radiation.  

 
 

                                                           
12 In accordance with Article 12(1) of the Rules for Participation in FP7, „International Cooperation Partner Country 

(ICPC) means a third country which the Commission classifies as a low-income (L), lower-middle-income (LM) or 
upper-middle-income (UM) country. Countries associated to the Seventh EC Framework Programme do not qualify 
as and do not appear in this list. 


