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FENDL is a nuclear data library being assembled by the IAEA Nuclear Data Section, 

in support of a variety of national and international fusion research projects. Notable 

examples of such projects are the International Experimental Thermoruclear Reactor 

( ITER) , Fusion Engineering Reactor (FER, Japan), and the Next European Torus ( N E T ) . 

The development of the FENDL library is an approved program of the IAEA and is 

supported by several IAEA Coordinated Research Programs. It appears to me that the 

planned FENDL data processing and data testing efforts will be a shared effort, with 

significant contributions coming from the IAEA itself and from the participating research 

laboratories and data centers. 

Nuclear data requirements for D-T fusion neutronics were formulated in some detail 

at the IAEA Advisory Group Meeting on Nuclear Data for Fusion Reactor Technology in 

Gaussig, German Democratic Republic, in December 1986. The nuclear data required 

for various aspects of neutronics and safety calculations are summarized as follows : 

(1) neutron flux determination: total cross sections, neutron multiplication cross sec

tions, neutron emission spectra, and dosimetry cross sections for flux measurements; 

(2) fuel production: mainly Li6 (n,or)T and L i 7 ( n , n ' a ) T cross sections; (3) radiation 

hazard: activation cross sections and decay data; (4) transmutation: cross sections for 

the production of hydrogen and helium and stable isotopes of other elements, (5 ) power 

generation; gamma-ray production matrices and neutron and gamma-ray kerma factors; 

(<j) radiation damage, damage-energy (DPA) production cross sections; ( 7 ) reaction 

cross sections for the D-D and D-T fusion reactions and (8 ) covariance data for uncer

tainty analysis. FENDL eventually will include all of the required information mentioned 

above and is intended to serve as a standard reference fusion nuclear data library for use 

in national and international fusion reactor projects and activities 

The first version of the library, FENDL-1, is planned to be finished and distributed 

in multigroup form by the end of 1990. It will consist of nuclear data files, selected from 

five national evaluated nuclear data libraries that already exist or currently are under 

development: the E N D F / B - V I library maintained by the National Nuclear Data Center 

at the Brookhaven National Laboratory; the BROND library maintained by the USSR 

Nuclear Data Center at the Physics and Energetics Institute in Obninsk; the JENDL-2 

and -3 Japanese nuclear data libraries maintained by the JAERI Nuclear Data Center; 

the EFF-1 European Fusion File maintained by ECN Petten, the Netherlands; and the 

ENDL-84 library maintained by Lawrence Livemore National Laboratory 
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The library will include evaluated neutron-interaction data for the main elements and 
isotopes of fuel, blanket, structural and shielding materials, namely, 1-3 H, 6-7 Li, 9 Be, 
10-11 B, C, N, 0, 19 F, 27 Al, Si, Ti, 51 V, 50 Cr, 52 54 Cr, 55 Mn, 54 Fe, 56 58 Fe, 
59 Co, 58 Ni, 60 62 Ni, 64 Ni, 63 Cu, 65 Cu, Zr, 93 Nb, 92 Mo, 94 98 Mo, 100 Mo, 
Sn, 134-137 Ba, W, and Pb. Several more materials will be added as further needs are 
identified. In addition, FENDL-1 will contain the following special-purpose libraries: the 
International Reactor Dosimetry File for use in neutron dosimetry; a charged particle 
data library; a large comprehensive activation data library; and a library of elemental 
gamma-ray interaction data 

The selection of particular nuclear data evaluations for the FENDL-1 library was 
performed mainly at a May 1989 IAEA specialists' meeting by attendees who have 
been active in recent evaluation activities in their respective countries. Preliminary 
choices had already been made at a November 1987 meeting. In May, differences 
between the different evaluated nuclear data files available for each of the main fusion 
reaction materials were analysed and, in addition, compared with experimental data 
from the EXFOR library. This first stage of intercomparison included only neutron cross 
sections. A later intercomparison exercise will be devoted to angular and energy neutron 
emission spectra, gamma production data, charged particle neutron production data and 
activation cross sections. In the second phase of the FENDL project the results of these 
intercomparison exercises will be used to improve and supplement the data contained 
in the FENDL-1 library and a second improved version of the library, FENDL-2, be 
developed by 1992. 

The integral testing of the data files has been started with a Pb-sphere benchmark 
experiment, performed by the Technical University of Dresden, and will be continued 
for other materials such as Be, Li and stainless steel. The benchmark testing program 
discussed at the present meeting emphasizes benchmarks that are optimized for testing 
nuclear data and the neutron transport codes, and excludes calculations of detailed 
fusion-reactor mockups 

An important item on the agenda of the working group on benchmarks was the 
formulation of recommendations for the processed forms of FENDL. The processing of 
microscopic data files will be conducted by the Nuclear Data Section of the IAEA, in 
collaboration with Los Alamos and other laboratories participating in the FENDL project. 
FENDL will first be converted into a "point" (resonance reconstructed) data library in 
the NJOY PENDF format. From this, a multigroup data library will be prepared in the 
N JOY GENDF format for use in discrete-ordinate transport codes, as will a library in ACE 
format, for use in continuous-energy Monte Carlo calculations. It will be left U individual 
neutronics groups to post-process the GENDF files, using modules DTFR and MATXSR 
and the TRANSX-CTR code, for example, into forms required at particular installations. 
Details of the recommended specifications are given below in Table 1. It was agreed 
that, as a cross check on the processing methods and specifications being employed 
both at the NDS and in the contributing countries, the major FENDL participants will 
process, using these specifications, one or two evaluations of their choice. The results 
(PENDF, GENDF, and ACE data) will be transmitted to the NDS in ASCII format for 
comparisons with analogous results obtained there The adopted schedule for assembling 
and processing FENDL is given in Table II. 
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TABLE 1. Preliminary Specifications of FENDL Processed Libraries 

• PENDF library 

- Reconstruct at zero degrees Kelvin and broaden numerically to 300,900 
and 1500 K 

- Zero-degree data to be saved only for He, Ti, Cu, Sn, and Nb 

- Reconstruction accuracy 0.2resonant materials) 

- Include total (energy-balance) kerma factors and the damage-erergy 
production cross sections 

- Include S( o,/? ) thermal tables only for Be in Be metal, C in 
graphite, H in water (for subsequent inclusion in ACE library for 
these materials) 

• GENDF library 

- "Vitamin-J" neutron (175) and gamma-ray (42) group structures 
with no thermal upscatter from the lowest energy group (l.E-4 to 
0 1 eV) 

- ' Vitamin-E" weight function (ORNL-5505) 

- Legendre expansion to P6 to permit subsequent transport correction 
to P5 

- Background cross section (<r0) values for the Bondarenko self-shielding 
treatment should be 1,10, 100, 1000, and 10 000 barns, plus infinite 
dilution 

- Material temperatures should be 300,900 and 1500 K for all mate
rials, plus 0 K for He, N, Ti, Cu, Sn, and Nb 

• ACE library 

- Thermal upscatter for all materials, using either free-gas treatment 
or S( a,0 ) tables where available on PENDF (see above) 

- Detailed gamma-ray production treatment 

- Total kerma factor and radiation-damage-energy production for all 
materials 

- Otherwise follow specifications of distributed MCNP libraries (ERR 
= .01, THIIM(l) = - 1 , THIN(2) = 10 000, defaults for remaining 
parameters) 
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TABLE II Adopted Schedule for the Production of FENDL 

1. All general purpose evaluations to IAEA - January 1990 

2. Charged particle evaluations at least for D/T cycle - March 1990 

3 Sample processed material from each contributor - June 1990 

4 Activation for most important reactions - October 1990 

5. Processed 175-group (n) by 42 group (gamma) general-purpose library -
October 1990 
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