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(f5132) A Multifunction Model has been developed for describing BWR in-vessel core
degradation from initial cladding temperature rise to eventual molten materials
accumulation in the lower part of reactor vessel as a fundamental safety
research by Regulatory Standard and Research Department, Secretariat of
Nuclear Regulation Authority (S/NRA/R). The Multifunction Model aims to
reduce the uncertainties of severe accident assessment related to physical
models on core damage progression, melt formation and material relocation
processes in the reactor vessel. The Multifunction Model consists of a
thermalhydraulic module, a fuel pin behavior module and a neutronic module
with three-dimensional geometry. For reducing the uncertainties, the thermal-
hydraulic module incorporated multi-phase, multi-component and multi-
velocity field with multiple chemical and eutectic reactions. Four fuel failure
models were incorporated into the fuel pin behavior module in order to simulate
the failures of cladding rupture, brittle fracture, cladding melting and pellet
dissolution. In order to decrease the calculation time, the data table of
macroscopic cross-section was prepared for neutronic diffusion calculation of
three fuel conditions in advance. The verification results revealed that the
Multifunction Model demonstrated a reasonable capability to simulate the BWR
in-vessel core degradations. The validation will be carried out for existing severe

accident experiments.
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(BI=C 1)

If application for the installation permit is filed by a person who intend to install
a nuclear power reactor, NRA shall not issue a permit if NRA finds that the
application don’t comply with all of the following criteria.

It need to contain a final safety analysis report in the application. In the report,
it is required to contain the information to show that design of the reactor complies
with the technical requirements, which include followings,

-An analysis and assessment result of the design and performance of structures,
systems, and components with the objective of assessing the risk for citizens health
and safety that had occurred by operation of facility; and

-The adequacy of structures, systems, and components provided for the prevention
of accidents and the mitigation of the consequences of accidents.

In safety design, systems that contain especially high safety function, in addition
to a single failure of a component comprising the systems, even if off-site power is

not available, it is required that the design can accomplish their safety functions.

B3 2) (FA FVITHERN)

Division of Research for Nuclear Fuel Cycle and Radioactive Waste

Our division has four research teams and conduct safety research on design and
operation of fuel cycle facilities, decommissioning of nuclear installations,

transportation of radioactive material and disposal of radioactive waste.

Our research activities are utilized for regulatory activities, such as development of

regulatory standards.

Main activities are as follows:

- Risk assessment procedure for fuel cycle facilities

- Safety assessment for severe accidents in fuel cycle facilities

- Numerical analysis for activity concentrations of low level waste for near surface
disposal

- Analytical procedures of extremely low level radioactive materials for
decommissioning

- Regulatory viewpoints of clearance for materials newly applied

- Improvement of a shielding analysis code and benchmark calculation

- Impact of climate change and other external event for pathway of underground
water

- Aging degradation of artificial barriers for confinement function in radioactive

waste disposal facilities
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