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SHORT STATUS REPORT ON EFF AND EAF PROJECTS 
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NEANDC meeting, Karlsruhe, October 22, 1991) 

H. Gruppelaar, Netherlands Energy Research Foundation 
ECN, Petten, The Netherlands 

Abstact 

A short status report is given on the European Fusion File (EFF) and Euro
pean Activation File (EAF) projects. The EFF-2 data file is nearly 
finished and processing and benchmarking is underway. There is also a se
cond version (EAF-2) of the activation file which is a very extensive and 
complete data base. Recently follow-up programmes have been defined 
for the introduction of EFF-2 to the user community after benchmarking 
and ;or further improvement of the quality of the two data files. There is 
extensive international cooperation, which is becoming increasingly impor
tant to solve remaining difficult problems. 

1. Introduction 

The European Fusion File project (EFF) and the associated European Activa
tion File Project (EAF) are sponsored by the European Community's Fusion 
Technology Programme, Tasks NSN1 and LAM-2, respectively. The first pro
gramme is directed to the short-term needs of the NET team which designs 
the Next European Torus, whereas the second programme is directed to long-
term needs in the development of a Fusion Demonstration Reactor, in par
ticular in connection with the study of low-activation materials. Many 
European laboratories participate in these projects. Further support is 
obtained from specific NET contracts on high-priority items. The file 
management is performed at ECN, Petten. 

The programme of the EFF-project is at the end of its second phase, after 
the successful completion of the EFF-1 data file. The second phase pro
gramme ends this year and a third phase has been defined for the period 
1992 to 199*+• The emphasis of the first phase was on the improvement of 
the tritium breeding and neutron multiplication cross-sections, whereas 
the second phase emphasizes the improvement of a shielding data base. In 
practice the EFF-1 and EFF-2 projects aim to supplement the JEF-1 and 
JEF-2 data files, respectively, with high-energy data relevant for fusion 
applications. Therefore, the EFF and JEF projects are closely related (the 
Joint Evaluated File is a project of NEA Data Bank Member Countries and is 
primarily meant for fission reactor applications). The EAF programme star
ted in 1989 and will continue for a second three-years period. 

The present report is a short status report on the EFF and EAF projects. 
More extended reviews have recently been presented at a conference [1,2], 
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2. Status of the FFF-2 project 

The EFF-2 project has been completed with respect to the development of 
the point-wise data file. The evaluation for the major structural mater
ials has resulted in important new European evaluations for Li-7, Be-9, 
Al, Si, Fe, Cr, Ni and Pb [1.3-7]. Por about UO additional materials data 
have been selected from recent evaluations and the other materials should 
be supplemented from the JEF-2 deta file. Efforts have been made to supply 
the structural materials with uncertainty and covariance estimates [7]] 
and to process the data in order to perform benchmark testing. Important 
applications have been studied (still with EFF-1 data) to implement the 
data for advanced applications, taking into account rigorous methods to 
deal with anisotropy in fusion neutronics calculations [8] and to predict 
uncertainties in quantities like the nuclear heating in the supercon
ducting coils [9,?0]. In this analysis also effects of uncertainties in 
angular distributions and in energy distributions were considered. 
Shielding benchmarks were analysed to further assess the validity of EFF-1 
in NET reactor shielding calculations. 

3. Follow-up progractre EFF-2 

During the past three years a very large effort was made to validate and 
test the EFF-1 data file and to introduce it to the users. Now this file 
is succesfully used by almost all European partners. The last phase of the 
project, defined from 1992 to 1994 will be mainly directed to test, 
validate and benchmark EFF-2 and to make some updates, revisions and 
extensions on: covariance data, double differential data at energies below 
1*4 MeV, photon-production data and nuclear data for reliable heating and 
damage calculations. The highest priority of the follow-up programme is 
to allow for a fast introduction of EFF-2 as it is today by providing der
ived files: multigroup libraries, response libraries, covariance files and 
Monte Carlo libraries. Meanwhile, processing problems for the calculation 
of a multigroup transport library have been solved. Remaining problems 
still exists for kerma calculations [11], the calculation of covariance 
working libraries and the generation of data files for Monte Carlo calcu
lations. Although the first priority is to solve these problems, there are 
also some remaining difficulties in the data, indicated by benchmarks or 
evident from inspection of the nuclear data. One of such problems is rela
ted to the description of self-shielding of Fe in the unresolved resonance 
range, at relatively high energies. 

4. EAF project 

The EAF project originated from earlier work at Petten, Harwell and Ispra 
to create a complete data file and a general inventory code for activation 
and transmutation calculations for fusion reactor studies in Europe 
[2,12]. The project was defined by three partners: Petten, Harwell and 
KfK, with as main tasks the development of a point-wise data file (EAF) 
[2], the improvement of an inventory code with associated working librar
ies (FISPACT) [12] and the study of "sequential" reactions [13], respecti
vely. The last-mentioned topic was added, because charged particles emit
ted by neutron-induced reactions could lead to a second reaction. The pre
sent status of the point-wise data file is that there is an updated EAF-2 
file which has been extended with all (n,T) cross-sections necessary for 
all targets [1^,151- All stable and unstable targets (including isomers) 
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with half lifes larger than 0.5 days have been included. Isomer production 
is included for all known isomers. Current research is aimed to further 
improve the quality of the library, to add actinide targets and to create 
an uncertainty data file. The complete system of codes and libraries is 
known as the European Activation System EASY. Studies with EASY, that is 
still further developed to include new features, are underway to better 
identify the needs for high-quality re-evaluations and to assess un
certainties in predictions of long-lived activations. 

k. International aspects 

In the past the EFF-1 and JEF-1 data files were restricted to the users in 
Europe. However, already for EFF-1 some international collaboration was 
established: (1) the exchange of Li-7 and Be~9 data files from Los Alamos 
against cooperation in updating Li-7 (in the framework of EFF-2), (2) the 
release of the Pb data file for an international benchmarking project by 
IAEA and (3) cooperation with IAEA's FENOL project, e.g. by releasing 256 
materials from EAF-1. At present there ure no restrictions on the use of 
the JEF, EFF and EAF libraries. 

Recently, there is enhanced international collaboration organised by NEA 
(OECD) on evaluation coordination, the so-called Evaluation Coordination 
Working Group of the NEANDC/NEACRP Committee's [16]. This coordination 
activity is directed to solve difficult evaluation problems by means of 
task forces, rather than to create a new "super" file. The reasoning is 
that the present "regional" data files are internaly consistent, which 
makes it very difficult to compose a data file consisting of "selected" 
data. However, it is expected that each data file will benefit from this 
cooperation and that the various data fil<2S will converge to each other. 
In this cooperation the EFF and JEF projects act closely together. It has 
already been decided to release EFF-2 data files within the OECD area and 
also the restrictions for further distributions have been removed, in 
particular to serve the ITER project. The international (NEANDC/NEACRP) 
collaboration on the covariance data for Fe, the one on intercomparison of 
Fe, Cr and Ni data [17] and the one on processing problems are quite be
neficial for the EFF-2 project. The EAF strategy is very much similar. 
Both projects contribute to and benifit from IAEA's FENDL project. 

There are also plans for a joint JEF/EFF data file (JEFF) for the near 
future. In view of the close cooperation between the EFF and JEF projects 
their half-yearly progress meetings have been combined. 
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