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NEA Data Bank NEA-DB

Progress report to the Nuclear Reaction Data Centres

October 1987

Introduction

The two main topics of interest concerning the Data Bank over the
past year have been the Joint Evaluated File (JEF), and the proposal for
partial redirection of the Data Bank's work programme. After discussion at
successive meetings of the Steering Committee for Nuclear Energy, and consi-
deration by a 'Wise Men' group set up by the Steering Committee, the propo-
sals are converging towards a limited redistribution of Data Bank resources,
with a division of scientific manpower about two-thirds/one-third between
neutron data plus computer program srvices, and new data and program
projects in nuclear waste management and safety. A total of eight scientific
staff would be working on the 'traditional' projects, including JEF.

I. Neutron Data Compilation and CINDA

During 1986, a total of 136 EXFOR entries, of which 45 were new
compilations, were transmitted to the other data centres. Nineteen of the
new compilations referred to data that had been published during 1986.
Shifting the window to the 12-month period September 1986 to August 1987, we
find 31 new works from area 2, with 22757 data points.

Following the transfer of the responsibility for the production of
the CINDA book to the IAEA and the standardisation of the exchange format,
the transmission of CINDA entries between the data centres is working very
satisfactorily. During 1986, the Data Bank updated the CINDA coding manual,
and distributed the new version to the other centres and to CINDA readers in
area 2. More of the CINDA scanning work is now done in the Data Bank.

Customer service

A small increase, about 7 percent, in the number of requests for
nuclear data was encountered in 1986. 194 requests were answered and the
distribution of requests for the different data categories are shown in the
following table:

JEF data
EXFOR data
Evaluated data (except JEF)
Documents
Miscellaneous

363
245S
18%
16%
6%

The number of data records sent out was about the same as in 1985, i.e. 36
million. In the first eight months of 1987, eighty-six requests were
answered, with an average of about 140,000 data records per request (as
against 180,000 for 1986). The large number of records reflects the dispatch
of evaluated data, and of large volumes of -experimental data to evaluators.



90

II. The Joint Evaluated File (JEF)

Semi-annual meetings of the JEF working groups, on Benchmark Testing
and Evaluation, are held in November and May, with a meeting of the
Scientific Coordination Group in May, most recently in May 1987. A new
version of the file, JEF 1.1, was announced by the Data Bank in the fourth
issue of the newsletter JEF-1 News, in October 1986.

In addition to regular maintenance work on the JEF data and the
associated checking and verifying programs, the Data Bank has cooperated
with Petten to update the resonance parameter information of almost all the
fission products. Further, two new elemental evaluations were created at the
Data Bank and a large effort was put into plotting the most important JEF-1
cross section data and comparing them with experimental data from EXFQR, in
order to assist the evaluators working on new evaluations for JEF-2. A
computer code was developed to translate automatically an evaluated file in
ENDF-5 format to ENDF-6 format, which is expected to be the format for the
JEF-2 file, although a decision cannot be taken until the corresponding
version of NJOY has been received and tested at the Data Bank.

In order to ensure that the new evaluation for U-238 is ready in
time for the JEF-2 file, where it will be of crucial importance, the Data
Bank has worked very closely with AERE Harwell. A senior Data Bank physicist
has shared in the new analysis of experimental resonance data, and a con-
sultancy contract was placed for additional computing work on these data.
Progress has been good. Versions of the REFIT resonance fitting program have
been run on VAX, CRAY and IBM computers.

The 175-group cross section set for shielding calculations,
VITAMIN-J, was updated to include covariance information and true absorption
cross sections. Shielding benchmark calculations were also performed in
cooperation with Winfrith, and the results were presented at the NEACRP
Specialists' Meeting, Paris, in October 1986. The Data Bank has cooperated
with the EFF (European Fusion File) project in the creation of a fusion data
group cross section set, called GEFF-1.

Results of burn-up and fuel cycle calculations of different bench-
mark specifications, using the JEF-1 library, have been reported from
Karlsruhe and Cadarache, as well as analysis of LWHCR experiments from
Wurenlingen. The possible inconsistency between the evaluated thermal values
by Axton and the results from the benchmark testing of the JEF-1 library has
been discussed and a small subgroup formed to investigate this problem and
to report back to the JEF and CSEWG communities.

III. Computer program services

During 1986, 1319 program packages were distributed to requesters;
135o of these, or 177 programs, were sent to users in non-OECD countries.
This total figure has increased only slowly since the establishment of the
Data Bank; on the other hand, the areas of user interest, and the ratios
between different categories of users, have shifted more markedly. For the
first nine months of 1987, 1080 packages were sent out. About 15 percent of
these program packages were sent to IAEA member countries who are not
members of OECD.
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It is interesting to compare the "Bestseller lists" of programs sent
out in these two years:

1986 1987

INTERTRAN SLATEC-3
SCALE-3 MINEQL-EIR
NJE-4.00 EISPACK-3
DYNA3D NJE-4.00
LINPAC SCALE-3

The programs in the two lists illustrate the importance of making special
efforts in preparing, testing and presentation of codes AENTERTRAN-I is
packaged in a transportable version suitable for IBM, CDC and VAX computers,
while SCALE, MINEQL and NJE were presented in specialised Data Bank
workshops/, and also the need of users for access to high-quality packages
of mathematical subroutines /SLATEC, EISPACK, LINPAC/.

Program Acquisition and Testing

In order to keep the computer code collection up to date, and in
order to include more codes from new priority areas, special efforts were
devoted to computer code acquisition during 1986. 148 new program packages
were acquired in 1986, and 99 new codes included in the master files. For
the first nine months of 1987, 58 new programs have been master filed.

Particular care has been taken in testing program packages released
within the Probabilistic System Analysis Codes project (PSAC) for predicting
the long-term effects of radioactive waste burial. In addition, the Data
Bank has provided support to the PSAC users group in its recent ' level 01

code comparison exercise, and further more complex exercises are planned for
these codes.

IV. Validation of Nuclear Model codes

The series of benchmark comparisons of nuclear model codes has
continued with a "blind benchmark" where cross-sections, including pre-
equilibrium effects, were calculated for W182. Eight answers had been
received by the end of 1986, and analysis of the results has now started.
Specifications for two new international statistical model code comparisons
were prepared and sent out, for Weisskopf-Ewing and Hauser-Feshbach
calculations. About twenty contributions were received and a draft report
will be prepared by the end of 1987.

First steps have been taken in the development of a Reactor Physics
Data Base and Validation System, starting within the reactor shielding area.
Other areas planned for inclusion are reactor criticality and core lattice
experiments.
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V. Activities in the areas of Nuclear Waste Management and Reactor Safety

The Data Bank's work can be seen either as a set of long-term
projects in support of national programmes in reactor physics, for which
validated computer programs and nuclear data are needed, or as the
application of knowledge in nuclear and reactor physics, with skills in
computing and data base construction, to a variable group of problems in the
field of nuclear energy. The latter view emphasizes the Data Bank's inherent
flexibility, and the encouragement it has received from its Management
Committee in carrying out preliminary work in support of the NEA main
Secretariat's efforts in nuclear safety and waste management.

Discussion over the past year in the Steering Committee for Nuclear
Energy, and the report by a "Wise Men" group of experts convened to examine
the question in detail, have led to proposals for inclusion of work in these
areas, at an increased level, in the Data Bank's programme of work. It is
expected that four scientific staff members will be engaged in these new
activities in 1988.

At these different meetings, delegates stressed the importance to
Member countries of maintaining a high level of service on nuclear data and
computer programs for nuclear energy. Particular emphasis was placed on the
need to complete the Joint Evaluated File project to a high standard; it was
recommended that manpower for these activities should not be reduced below
the 1987 level of eight professional staff unless experience at that manning
level had shown clearly that this could be done without affecting the
quality of service.

Thermochemical Data Base (TDB) and ISIRS

The development of the NEA Thermochemical Data Base (TDB) has gained
further momentum in 1986-7. The international critical review on Uranium
data made considerable progress, and reviews on two new elements, Americium
and Technetium, have been started. The Uranium expert team met in December
1986, to discuss the state of the review and to reach a consensus on the
current draft of the report, which then already covered about 250 type-
written pages. A similar meeting was held in September 1987 to coordinate
work on the Americium evaluation. Twenty-seven requests for unevaluated data
compilations were serviced between May and December 1986.

A data input program for IBM computers for the ISIRS (International
Sorption Information Retrieval System) data base has been developed by CISI.
The program has been announced to users and if requests arise for other
versions of this program, e.g. versions for PCs, the Data Bank would be
responsible for making the necessary modifications to the program.

The Probabilistic System Assessment Codes (PSAC) User Group

Effort has been concentrated on the acquisition of fully developed
and documented codes (SYVAC codes from AECL and UK DOE, LISA from JRC
Ispra). These codes have been made available to the Data Bank and have been
fully tested, documented and packaged.
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The development of a standard interfacing system is under way, so as
to allow easy interchange of modules within the code. This is particularly
important in avoiding duplication of effort, reducing development time and
reducing costs. In order to simplify the analysis of results obtained with
PSA codes and allow homogeneous comparisons of results from code inter-
comparison exercises, standardized interface and output files are required.
A proposal for a standard interface file, based on different suggestions of
the PSAC user group members, was adopted by the November 1986 PSAC users
group meeting. Utility routines were developed by the Data Bank for handling
this format.

A first international code comparison was conducted on a hypotheti-
cal safety assessment case study for radioactive waste disposal systems. The
final report, showing the good agreement achieved amongst the different
codes, will be published in the course of 1987.

Work related to Nuclear Safety

The structure of the IRS (Incident Reporting System) data base was
redefined and coding sheets were sent to the coordinators in order to
facilitate compilation of the reports. The Data Bank had to restructure and
reload the data base to conform to the new system. A small program was
written to input new data and to correct old entries in the data base, and
existing entries are being revised to bring them up to a common standard of
information content.

A special Task Group within CSNI (Committee on the Safety of Nuclear
Installations) has developed a code validation matrix for LWR safety codes
and designed an assessment procedure, as well as defining specifications for
the documentation of experiments. The Data Bank has been included in
discussions on the further development of this project within NEA, the
procedures for obtaining experimental data and potential problems in
standardising these data.

VI. Computing at NEA Data Bank

The in-house computing facilities comprise a VAX-11/78O linked to a
MicroVax II, with a total of 2.6 Gigabytes of magnetic disk memory. An
optical disk unit will be installed in order to bring most of the master
files of tested computer programs on line, in order to simplify customer
service procedures.

The Data Bank's use of networks increased considerably during
1986-7. The Data Bank is connected to the French TRANSPAC network and is
also a node in EARN (European Academic and Research Network). Data Bank
staff continue to access local French CISINET via the HASP link to the
main-frame computers. So far, owing to difficulties in file transmission
between different computers, most use of the networks has been to send
electronic mail messages to other establishments, but an increasing number
of computer codes and nuclear data sets are now distributed this way. A
network service, allowing authorised users to consult the computer program
abstracts and data files, is under development.


