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A pilot version of the European Accident Code (EAC) which is developed at
the JRC ISPRA in close collaboration with the WAC group was released.
Several Member States started implementing the code on their computers and
gained first experience in using it.

The future development of the EAC will be concentrated on the development
of a fuel dynamic and fuel notion module with which the code is expected to
become a competitive tool for whole core accident analysis.

1 . INTRODUCTION

The WAC group pursued its discussions on specific item:i of accident ana-
lysis; reports on the on-going work in the Member States were given and the
state of the art in different areas was assessed.

The frame in which the activities of the Commission of the European Commu-
nities in the field of fast breeders are executed was described at earlier
meetings. The present review is therefore limited to a brief report on same
highlights.

2. COORDINATION AND HARMONISATION ACTIVITIES
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The Fast Reactor Coordinating Committee continued to discuss problems
related to the commercial introduction of fast reactors. In the frame of a
joint CEC/UNIPEDE study group specific economic aspects of fast breeder
reactors are examined, especially those related to the fuel cycle. The FRCC
followed with interest the evolution of the international collaboration, i.e.
the agreement signed recently amongst five Member States of the CEC, aiming
at a closer cooperation in breeder development.

The Safety Working Group (SWG) has nearly achieved the discussions and
preliminary formulation of accident oriented criteria and guidelines.

The group continued the exchange of information on current R S D programmes
performed in the CEC Member States and at the Commission1s Joint Research
Center as well as the discussions of specific safety problems, i.e. the
results of probabilistic LMFBR safety studies, the application of micro-
electronics to LMFBR control and surveillance.

2.1.1. Whole Core Accident Codes

The Whole Core Accident Code (WAC) group of the SWG has nearly achieved its
fourth comparative exercise for a LOF accident in an irradiated core.

2.1.2. Containment Loading and Resgonse

The Containment (CONT) group continued its discussions en problems related
to HCDA containment analysis, and identified problem areas which may still
need further consideration, e.g. roof impact, internal structure modelling.
Also problems related to the mechanical behaviour of hezcans in case of a
local accident were considered.

The group believes that the still outstanding problems in both areas can be
brought to a satisfactory conclusion in about 2 years time.

Under the sponsorship of the CONT group two aerosol studies were undertaken :
D a critical comparison of existing sodium aerosol codes and 2) a comparison
of different measurement techniques applied to the determination of the
particle size distribution of sodium aerosols. Both exercises provided
interesting results whic'.s will be published.

2.2. Codes and Standards

The Working Group on Codes and Standards (CSWG) continued its work which is
aimed at a progressive elimination of divergencies existing between codes
and standards applied to LMFBRs in the EC Member States. The activities fall
in four main areas : manufacturing standards, structural analysis, materials
and component classification.

Topics considered during the last year in the field of manufacturing stan-
dards were the comparison of inspection methods, of hard facing techniques
and of flow acceptance criteria related to NDT reliability.



36 Activities related to structural analysis were the continuation of elasto-
plastic benchmark calculations and their comparison with experiments and
seismic benchmark calculations for a pipe-run. State-of-the art reports on
specific problems in fracture mechanics were produced with the aim to improve
the methods of assessing fast reactor components containing cracks.

Studies on the behaviour of structural exponents submitted to temperature
fluctuations were undertaken to provide indications about the allowable
temperature and load ranges,' modes of distortion and the effects of the
variation of material properties with temperature. Also the activities to
improve the constitutive modelling in the range of inelastic deformations
were pursued.

In the field of materials the properties specifications used by the Member
States were compared further. In particular data on the allowable stress, on
the stress relaxation behaviour and on fracture toughness of stainless steel
were collected and compared.

Boiling experiments with grid spacers were successfully carried out. The same
experiments will be repeated with a wire space test bun.lie. Both types of
experiments should provide information on the influence of the spacer type on
the boiling characteristics.

During the experiments also thermal noise analyses were performed, in collabo-
ration with CEA-Cadarache. Interesting results on the potential of tempera-
ture noise measurements for the early detection of cooling anomalies were
found, however further experiments under conditions closer to reactor situa-
tions are necessary.

Eurogean_Accident Code

Tha European Accident Code (EAC) which is a modular code system to study
postulated hyothetical accidental situations in LMFBRs was further developed.
A pilot version was released recently to the Member States (s. also 2.1.1.).

As concerns the classification of LMFBR components a new classification
system with respect to safety has been produced and is at present submitted
to a trial use by the Member States.

3. Activities performed at the Joint Research Center

A new multiannual programme of the Joint Research Center for the period
1984-1987 was approved by the Council of Ministers last December. As the
previous programme, in the field of LMFBR it comprises activities related to
safety and fuel development.

Besides the insertion of modules describing different physical phenomena
developed by national laboratories, new modules were developed, e.g. a
simplified model to describe fuel motion before clad failure. The code was
also improved with regard to its structure, i.e. the file independent call
system and its data bank organisation.

3.1.2. Accident post disassembly phase

Multighase multifluid hydrodynamics

A simplified 1D SIMMER code version was developed and applied to shock-tube
experiments. First evaluations showed a satisfactory agreement between
measured and calculated values.

The safety research is essentially performed at the ISPRA establishment.

3.2. Accident initiation and transition phase

Sodium thermoh^draulics

A 12 pin single phase experiment with grid spacers was carried out succes-
fully. Pressure drop data were compared with similar measurements performed
with water. Discrepancies of about 30 % were observed which need further
examination. These tests as well as heat transfer measurements serve as
reference for the boiling experiments which are foreseen next.

The original SIMMER code was successively updated and applied to specific
problems. Progress was made in calculating the TAYLOR instabilities at the
core bubble interface. Sensitivity studies were performed to assess the
effect of initial conditions and geometrical constraints upon the effective
work potential in the post disassembly phase.

Dynamic structure loading and resgonse

A report comprising the data from the COVA (code validation) programme and
their analytical evaluation was published.



The large overpredictions of roof impulses by computer codes, especially for
long tanks, was further investigated. It «as found that the response of the
roof hold-down system may explain, at least partially, the discrepancy.

The EURDYN codes were further developed. Release 3 of the EURDYM structural
codes has been submitted to the EUROCOPI programme library. SEURBNUK is now
being coupled to EURDYN (release 3).

Dynamics mechanical properties of materials

The identification technique was applied to analyse tests performed on a
modified HOPKlNSONS's bar and to define constitutive laws for AISI 316H.

- Theoretical work

To dispose of adequate tools for the evaluation of the experiments, a series
of code developments was undertaken, e.g. to model the behaviour of molten
pools or the freezing molten U02 in tubes.

3.3.3. LMFBR nechanical tests

The investigations on the behaviour of stainless steel under low cycle high
temperature and creep fatigue conditions were continue/!. A series of tests on
AISI 316 with the fatigue life decreased from 5.10 cycles to 200 cycles
has been performed and the experimental data were statistically analysed.

Experimental uni- and biaxial investigations were terminated for AISI 316H
and 316L at different temperatures (20-550°) and strain rates (0,001 -
1000 1/s). Different theoretical relationships (constitutive laws) to des-
cribe the dynamic material behaviour were calibrated.

In the area of fracture mechanics a theoretical approach based on dimensional
analysis and on the deformation theory concept enabled the calculation of
J-resistance curves directly from the specimens test data. In this way the
number of relatively expensive irradiated samples can be kept small.

Uniaxial dynamic tests were performed on steels (PE16, AISI 316, 304)
damaged by irradiation, creep, thermal and mechanical fatigue. 3.2. Fuel

After the succesful commissioning of the large dynamic test facility (LDTF)
calibrating tests are currently performed.

Post Accident_Heat Removal (PAHR)

- Out-of-pile studies

The FARO facility for melting large quantities of U02 was succesfully com-
missioned. First experiments in the BLOKKER test section in which different
structures will be exposed to liquid U02 jets will start soon.

- In-plle experiments

Good yTogress was made in the preparation of the European in-pile experi-
ments at BR2 (Mol) and Melusine (Grenoble). Due to delays in the crucible
fabrication, the first experiment with U02 + Na+SS is now scheduled for the
beginning of 1985.

The Transuranium Institute, JRC Karlsruhe has now completed the study of
"Swelling of Advanced Fast Breeder Fuels" and final reports are being pre-
pared. The last two irradiation experiments were high temperature tests with
(U, Pu) (C, 0) and (U,Pu)N of 95 % initial density.

The oxicarbide showed chemical interaction with the clad, the nitride had
behaved well. Further work on the optimisation of dense fuels for fast reactor
use has begun with the fabrication of carbide fuel specimens with low oxygen
content for an irradiation in HFR Petten. How far this new optimisation
activity of dense fuels (carbides or nitrides) will be pursued will depend
upon interest shown by Member States.

The theoretical and experimental investigation of the "Equation of State of

Nuclear Materials" has continued, among others, with the determination of the

vapour pressure, boiling point and critical point data of sodium-

Preparations are being made for irradiation of (U,Am)02 and (U,Np)02 fuels in

a fast reactor experiment, in order to obtain solid data for the nuclear and

material changes of minor actinides in a fast flux. In this context, repro-

cessing studies, having moved from (0,Pu)C to (U,Pu)N irradiated fuels,

included also the purification of bulk quantities of Am02.


