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Preservation of Experimental Integral Reactor Physics Data

Introduction

Numerous essential experiments concerned with nuclear energy and technology have been
carried out during the last several decades in different research laboratories. This has required a large
investment in terms of infrastructure, expertise and cost. Results from these experiments remain of great
value today as they provide the basis for recording, development and validation methods and represent a
significant collection of data for past, present and future research.

Data reports also document measurement methods and techniques that have been developed over
the years. It is also unlikely that any of these experiments will be repeated again in the future.

At present, the general consensus is that there is an urgent need to preserve integral experiments
data including separate or special effects data for nuclear energy and technology applications and the
knowledge and competence contained therein.

In fact, several experimental facilities have been or are in the process of being phased out. Key
experts are retiring or leaving the field, the electronic media on which some information is stored is based
on obsolete or obsolescent technology that may soon render the information unrecoverable (some of it is
already lost).

What has been done so far?

From the start the NSC has recognised the need to preserve experimental data and has taken a
number of concrete actions to preserve such data.

As a result the following integral experiments databases have been created:

1. SINBAD - A Radiation Shielding Experiments database encompassing
− reactor shielding with emphasis on pressure vessel dosimetry
− fusion blanket neutronics
− accelerator shielding
(details are provided in document NEA/SEN/NSC(99)2)

2. ICSBEP - International Criticality Safety Benchmark Experiments Project Handbook
(about 2000 critical configurations with different combination of materials and spectral  indices)
NEA/NSC/DOC(95)03  Edition September 98

3. IFPE - International Fuel Performance Experiments database
(Standard UOX + Zr clad - PWR, BWR, VVER, CANDU - High Burnup -normal operating and
transient conditions)
(400 cases released - for details see NEA/SEN/NSC(99)2)

4. SFCOMPO - Spent Fuel Isotopic Composition - database operated by JAERI

5. BMVC - Basic Minimum Values of Criticality - operated by JAERI



NEA/NSC/DOC(99)5

3

A large set of axial burnup profiles of PWR spent fuel has been released by SIEMENS/KWU
and is stored at the Data Bank.

Data from BWR APRM and LPRM stability measurements in Ringhals 1, Forsmark1 & 2 have
been released by Vattenfall AB for benchmark studies.

The following experimental tests are maintained by the Data Bank on behalf of CSNI:

 - CCVM (IET) - CSNI Code Validation Matrix of Thermal-Hydraulic Codes for
LWR LOCA and Transients - Integral Effect Tests (70)

 - CCVM (SET) - CSNI Code Validation Matrix of Thermal-Hydraulic Codes for
LWR LOCA and Transients - Separate Effect Test (3)

The Data Bank has been set up to ensure the preservation of basic data, computer codes and
validation methods shared by the international community.

What other data are needed?

On 1 February 1999 the Chairman of the NSC sent a letter to all NSC members inquiring as to the
type of experimental data that could be made available from national critical facilities. A letter was also
sent to the Chairman of the Committee on the Safety of Nuclear Installations (CSNI) concerning needs for
data preservation in the safety area and possible co-operation.

The databases established thus far do not cover sufficiently the parameter space required for
nuclear technology applications. Further effort is required to improve comprehensiveness. It is clear
however that only a subset of the data can be obtained, as part of the data is proprietary.

Data in the following areas (not exhaustive) need to be preserved:

- Reactor assemblies and core experiments (thermal, epithermal, fast)
(A need identified by NSC);

- Reactor start-up physics test data and UOX/MOX core follow data
(A request from the Task Force on Reactor-based Plutonium Disposition);

- Thermo-physical data and other MOX fuel behaviour data
(A request from the Task Force on Reactor-based Plutonium Disposition);

- Fuel behaviour in fast reactors (provides information on very high burnup);
- Inert matrix fuel properties and behaviour (proposed at ARWIF’98).

In the safety area, among others, there is a need for gathering data on fuel performance in
accident conditions.

Other institutions (e.g. IAEA and CEC) have commenced initiatives to preserve data on material
properties and reliability of components needed for nuclear technology applications.

What can be done as a next step?

The NSC indicated that priority should be given to preserving data from reactor assemblies and
core experiments.
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Some work has already commenced in this area:

- VENUS-1, -2, -3. The data from these experiments are multipurpose and very suitable both for
pressure vessel dosimetry and for reactor lattice and core studies;

- PROTEUS-1 experiments for tight MOX lattices;
 

- KRITZ 1 & 2 experiments data with UOX and MOX fuels (at different temperatures);
 

- Other lattice data is available from the CSEWG benchmark collection.
 

 The first step is to identify, in general, which experiments need to be preserved according to
Member countries. A report should be prepared that identifies such data, including objectives of data
preservation, corresponding bibliographic references if published, internal reports if any, and the current
status of the information. The effort required to store material in a simple computer processable form also
needs to be estimated.
 

 Once this list is prepared, it is proposed that a workshop is organised or a small group set up to
identify both procedures and technical issues. This would ensure the proper transfer of the data as well as
providing a possible schedule for the acquisition and transmittal of data to a central storage location such
as the Data Bank.
 
 What resources are needed in the countries?
 

 The high cost of producing experimental data is due to factors such as building and operating the
installations, experiment design, acquisition of apparatus, salaries for the staff carrying out the
experiments, interpretation of experiments, and finally the recording, documentation and publication of
the results.

 
 Continuous costs are also incurred in the preservation of information and systems, although

these continuous costs are often not considered in budgets.  Such costs only represent a small part of the
original investment in producing the data, and can seek to preserve and maintain data for the benefit of
current and future generations. Responsible authorities of Member countries should be aware of these
long-term benefits, in addition to the high risk and consequences of the loss of such data.

 
 
 Effort at the Data Bank
 

 Staff resources at the Data Bank are scarce and have been further strained in recent years by
reductions and initiation of new projects. Therefore, other solutions need to be found that will act to
further develop the database and continue to preserve experimental data.
 

 Possible solutions are:
 
- short term cost-free experts provided by Member countries;
- special or separate funding.
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The possibility of employing students to carry out part of the task of standardising the format of
the data could be of benefit. Involving students or young scientists in the structuring and re-interpretation
of the experiments would ensure that know how is transferred and preserved.

Formats & Procedures

During the first phase it is important to acquire the data in a form that can be processed and
stored in a simple format that is independent of computer platforms. The compiled data then needs to be
reviewed independently by an expert. Funds would have to be provided to allow for this important quality
check.

Feedback from database users will ensure the continual improvement of the database as possible
errors and uncertainties are discerned and removed.

The introduction of database management systems is envisaged once the database grows to a
stage where simple structures pose problems.

Conclusion

The following actions are proposed:

1. Identify among Member countries experiments that need to be preserved;
2. Organise a workshop or ad-hoc group meeting for identifying priorities, procedures, formats and a

schedule;
3. Acquire the data and compile it to a standard format;
4. Review of the data by an independent expert;
5. Integrate data into the database.
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APPENDIX

Information submitted by selected Members in reply to the Chairman’s letter:

GERMANY

Dr. H. Finnemann has contacted the research centres of Rossendorf, Karlsruhe and the IKE at
the University of Stuttgart.

IKE (Dr. Bernnat) is willing to support the NEA NSC activity. In particular it is suggested to
discuss the convergence of evaluated data (ENDF/B-VI, JEf-2.2, JEFF-3, and JENDL-3.2) at the NSC
meeting. Concern has been expressed about the fact that the discrepancies obtained for integral parameters
like k-eff may amount to .4 % depending on the selection of nuclides from these evaluated data using the
same processing tools.

Rossendorf (Dr. Grundmann, Prof. Weiss) would also support the project.
This centre could possibly offer, partially in co-operation with other partners, data from the

following experiments:
- Kinetics experiments at LR-0 (Co-operation with UJV Rez).
- Accident at block 5 in 1989.
- Dosimetry measurements at Balakovo/Rovno (with Russian partners).
- Operational transients at VVERs for the validation of coupled neutronics/TH codes (EU project

SRR1/95).
- Measurements of natural circulation at VVER test facility in Russia.
- Coolant mixing experiments at Rossendorf.

Karlsruhe (Dr. Kiefhaber) expresses the concern that the NEA NSC activity is starting too late,
because most of the know-how is no longer available.

- An internal document of 1996 on the SNEDAX Data Base would possibly be available.
- They hope that the SNEAK data were saved in France and England.
- It would be desirable to have an international data bank available in analogy to SNEDAX, containing

also ANL-, LANL-criticals, ORNL-molten salt experiments etc.

JAPAN

Dr. M. Nakagawa has carried out a survey on the possible contribution from Japanese critical
facilities to construct a database. In this survey, the focus was on integral data measured at critical
assemblies. Affirmative answers were received from six critical facilities and integral data, such as
criticality, central fission rate ratios, distributions of reaction rate, etc., to construct the database will be
prepared.

Data from several facilities, however, are subject to some restrictions. For instance the released
data will be based on open papers and/or reports. Recent data (e.g. produced in 1995 and later) will not be
available; the free distribution of the geometrical data and the core composition will be difficult from the
viewpoint of company management and so on. These restrictions are facility specific.
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Comments have been received on the database and the data formats from users.  Generally
speaking, the objective is supported and there is a wish to use the database for evaluation of nuclear data
and of calculation methods etc..

Summary of survey results on contribution of Japanese critical facilities

Facility DCA FCA KUCA NCA TCA VHTRC
Institute JNC JAERI Kyoto-U. Toshiba Co. JAERI JAERI
Possibility of contribution Yes Yes Yes Yes Yes Yes

Possible Reactor Physics Parameters Provided

Criticality OK OK OK OK OK OK
R. Rate Ratio OK OK OK OK OK OK
R. Rate Distr. OK OK OK OK OK OK
Core Geometry OK OK OK OK OK OK
Number Density OK OK OK OK OK OK

Some facilities will provide data on reactivity worth measurements, central small sample worth,
reactivity worth of simulated control rods, temperature coefficients, etc.

THE NETHERLANDS

Dr. H. Gruppelaar has provided a copy of the ECN report NUC-RFA-96-16 by J.L. Kloosterman
“Burnup Benchmark Book - a survey of literature” with a collection of integral data that should be
preserved for burnup calculations. The following data is described:

1. BUC 1 B benchmark (WPNCS)
2. Yankee-Rowe Core V
3. H.B. Robinson Unit 2
4. Turkey Point Unit 3
5. Turkey Point Unit 3 afterheat
6. Dickens benchmark on FP energy release of U-235
7. Dickens benchmark on FP energy release of Pu-239
8. Yarnell benchmark on decay heat measurement of U-233
9. Yarnell benchmark on decay heat measurement of U-235
10. Yarnell benchmark on decay heat measurement of Pu-239

Another source of integral data concerns STEK data.


