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(5] 3¢ ) Experience has shown that the development of a reliable and efficient
characterisation and categorisation methodology is a common challenge in the
fields of post-accident radioactive waste and legacy waste management. Therefore,
a strategic approach should be developed to manage the complex characterisation
process of the waste, which is comprised of a sampling and detailed analysis plan
based on statistical approaches, calculation methods and an evaluation process
for the data obtained. State-of-the-art knowledge and experience in such
characterisation will be valuable for developing reliable and efficient
characterisation and categorisation methodology.

Consideration has been given to widely used waste stream characterisation
procedures and methodologies that have been developed primarily for application
in conventional decommissioning work. It has been recognised that old nuclear
facilities may show characteristics that might commonly be associated with
legacies even though they may have always been regulated to standards
applicable at the time of their design and operation. By explicitly recognising the
challenges and lessons learnt, it has been possible to identify opportunities for
adaptations and enhancements to characterisation methods that could be used to
manage unconventional and legacy waste. The need for integration of waste
characterisation with other aspects of strategic planning for unconventional and
legacy waste management is highlighted. Conclusions are then drawn alongside
further recommendations for good practice and preparation of international
guidance on the application of adaptations and enhancements. This information
should support Japan’ s development of a new characterisation method.

The Expert Group on Characterisation Methodology of Unconventional and
Legacy Waste (EGCUL) output is intended to support the management and
characterisation of wastes arising at post-accident and legacy sites. The focus of

this report is on characterisation in terms of safe management of radioactive



waste by considering both the radiological and non-radiological hazards. Several
case studies have been prepared from France, Japan, Russia, Ukraine and the
United Kingdom supported by a range of material provided by NEA member
countries during the meeting held in December 2019 by the Committee on

Decommissioning of Nuclear Installations and Legacy Management.
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MOPRZRLEF L LTI L TWANE I DIZHONT, XEDHK L ZDTTF =y
PIT2HZ L, (FRROBIUZOWTHRAT 4 T F oy VHERERT I, Ty 7O
BT A MEICXIVFEEHTDHIZ L)

(5132 1) In recent years, many large earthquakes, such as the Niigataken Chuetsu-oki
Earthquake in 2007 and the 2011 off-the-Pacific coast of Tohoku Earthquake have
occurred. In this regard, a three-dimensional (3D) finite element model to evaluate
the local response of the reactor building is developed for response analysis of
earthquakes.

In order to improve the accuracy of the 3D finite element model, it is important to
confirm the validity of the model based on observation behaviors during earthquakes.
In this study, we analyze the basic response characteristics, such as the natural
frequencies and natural modes of the reactor building, and evaluate effects of
amplitude of excitation on the response characteristics based on observation records
to clarify the reactor building’ s behavior during earthquakes. Through these
analyses, the relationship between the natural frequency of the building and the
amplitude of the excitation of earthquakes was evaluated quantitatively. In addition,
the ratios of rotational displacement and displacement by building deformation for

natural modes were compared.

(5132 2) Very slow reflooding has drawn more attention recently in safety evaluations
for nuclear power plants, because it is expected at the low-head alternative water
injection during multi-failure accidents with losses of high- and low-pressure
injections, which are some of the accident sequences that could lead to severe core
damage. In this study, numerical simulations on the reflood tests, conducted as open
tests for a benchmark exercise in the OECD/NEA RBHT (Rod Bundle Heat Transfer)
Project, were performed using the two-fluid modelling TRACES5.0 and the two-fluid
three-field modelling COBRA-TF4.0, in order to examine predictive capability of
thermal-hydraulic analysis codes for reflooding under wider thermal-hydraulic
condition. The tests cover various reflood velocity cases from 0.5 cm/s to 15 cm/s,
including the oscillatory and the stepped-variable reflood velocity cases.

The calculated results of TRACES5.0 and COBRA-TF4.0 were compared with the
experimental results for quench profiles, rod surface temperatures, steam
temperatures, shroud wall temperatures, and bundle pressure drops. In the both
calculation of TRACE5.0 and COBRA-TF, the predicted quench velocities at the



upper location of the test section are lower than those of the experimental results in
most of the cases, except for the lowest reflood velocity case. In addition, there are
discrepancies for the time-series trends of steam temperature at the upper location
between the experimental and calculated results. The comparison between the
experimental and calculated results identifies some issues of the predictive

capability and needs of further improvements for reflood models.
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