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Abstracts (PNC Technical Review)

Development of SIMMER-IlI: A Coupled Neutronics-Thermohydraulics
Computer Code for FBR Safety Analysis

Satoru Kondo Yoshiharu Tobita Koji Morita
Noriyuki Shirakawa
PNC Technical Review No. 89 p. 19 — 29 (1994)

The development of a SIMMER-III computer code is in progress to investigate postulated
core disruptive accidents in liquid-metal fast breeder reactors (LMFBRs). SIMMER-III is a
two-dimensional, three-velocity-field, multiphase, multicomponent, Eulerian, fluid-dynamics
code coupled with a space- and energy-dependent neutron dynamics model. In the present
report, the physical models, numerical algorithms and code features of SIMMER-III are
described along with the code assessment analyses. The SIMMER-III code is expected to
significantly improve the flexibility and reliability of LMFBR safety analyses.

Key Words: Computer Code, LMFBR, Safety Analysis, Multiphase Flow, Multicomponent
System, Fluid Dynamics, Neutronics, Numerical Algorithm, Code Assessment.

Non-Destructive Assay System for Uranium and Plutonium in Input
Dissolver Solution of Tokai Reprocessing Plant
—The Development of Rich Man’s Densitometer —

Osamu Kitagawa Katsuo Abe Akira Kurosawa
Yusuke Kuno Jin-ichi Masui
PNC Technical Review No. 89 p. 48 — 52 (1994)

A nondestructive assay system for the accountability of uranium and plutonium in input
dissolver solution of a nuclear reprocessing plant, named “Richman’s Densitometer”, has been
developed at the Tokai Reprocessing Plant (TRP). The development of this system has been
carried out as a part of Japan Support Program for Agency Safeguards (JASPAS).

The system is divided into two nondestructive assay parts, K-edge densitometer (KED) and
X-ray fluorescence (XRF) spectrometer. The K-edge densitometry is used to determine the
uranium concentration, whereas XRF analysis is used to determine U/Pu weight ratio. The
plutonium concentration can be calculated from both the measurement results. The principal of
richman’s densitometry and the experimental results are discussed in this paper.

Key Words: Dissolver Solution, Non-Destructive Assay, K-Edge Densitometer, X-Ray
Fluorescence, Hybrid, Rich Man’s Densitometer, Tokai Reprocessing Plant.

Study on Gas Turbine Power Generation Concept of Fast Reactor

Akira Otsubo Kazuo Haga Nobutada Sekiguchi
PNC Technical Review No. 89 p. 30 — 41(1994)

Conceptual study was performed on the system consisting of a tiquid metal cooled fast reactor
and a gas turbine power generation loop for primary and secondary systems respectively. It was
attempted to develop new regions of fast reactor usage.

A transportable reactor system was proposed for the deep sea and the space, and a
cogeneration system of both electric power generation and local heating for cold districts.

A development schedule was planned for the transportable reactor system with the
expectation of the earliest practical use.

The establishment of a deep sea reactor technique was predicted in 20 to 30 years according to
the schedule.

Key Words: Fast Reactor, NaK, Unmanned Base, Transportable Reactor, Deep Sea, Space,
Cogeneration Reactor, Local Heating, Closed Brayton Cycle.

Development of Electrolytic Dissolution of MOX Fuel

Yoshiyuki Kihara Akio Todokoro Akihiro Ohtaka
Masahiro Ogasawara
PNC Technical Review No. 89 p. 53 — 56 (1994)

A method of electrolytic dissolution has been studied to dissolve plutonium dioxide in nitric
acid. This dissolution uses Ag>* as an ionic catalyst to oxidize Pu0, (IV) to Pu0,* (VI). Ag?*
is generated by electrolysis of silver nitrate.

This method is to be developed for dissolving mixed oxide, or decontamination of plutonium
contained in solid wastes in plutonium fuel fabrication facility. This report summarizes the effect
of UO; on PuO, dissolving velocity with wide range of the MOX in ratio of Pu to U.

Key Words: Plutonium Dioxide, Uranium Dioxide, Mixed Oxide, Dissolution, Nitric Acid,
Silver Nitrate, Electrolysis, Ag2*.
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Study on Enhanced Safety Large FBR Core Concepts Using Mixed
Nitride Fuel

Hideyuki Hayashi
PNC Technical Review No. 89 p. 42 — 47 (1994)

Large FBR core concepts using mixed nitride fuel were surveyed from the viewpoint of the
enhancement of passive safety. Sodium-bonded type of fuel, which suits the compatibility with
sodium and the high conductivity of the nitride fuel, were selected to make Doppler reactivity
negative at ULOF. Passive shutdown at ULOF can be performed in two large FBR core
concepts without the negative reactivity feedback caused by core bowing. One is a flatten core
with sodium-plenum which has low coolant temperature coefficient, the other is a spectrum-
shifted core to enlarge Doppler coefficient.

Key Words: Nitride Fuel, Sodium-Bonded Type Fuel, Passive Safety, Passive Shutdown,
Sodium Plenum, Spectrum-Shift Zirconium Hydride, Core Bowing, ULOF,
Doppler, ATWS.

Two-phase Water Movement in Buffer Material for Geological
Isolation of High Level Radioactive Waste

Shinji Takeuchi Keiji Hara
PNC Technical Review No. 89 p. 57 — 62(1994)

After the setting of the high level radioactive waste, a coupled thermal-hydro-mechanical
phenomenon may occur in the buffer material. In order to contribute to modeling of the T-H-M
process, the effect of the dry density and temperature of unsaturated compacted bentonite on
water potential and water diffusivity was examined.

The results are as follows; the water potential and water diffusivity vary depending on the dry
density and temperature of unsaturated compacted bentonite. It is found that the dry density
and temperature dependences of the water diffusivity obtained from the experiments can be
explained with theoretical equations for water vapor and liquid water. Therefore two phase

water movement in unsaturated compacted bentonite was verified.

Key Words: Geological Isolation, Buffer Material, Coupled Process, Compacted Bentonite,
Two-phase Water Movement, Water Potential, Water Diffusivity, Psychrometer,
Dry Density Dependence, Temperature Dependence.
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