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Evaluation of Underground Containment of Fission Radioactive Gases caused at

the Hypothetical Accident of Underground Nuclear Power Station

(Proc. the 1lth Symposium on Rock Mechanics. Japanese Society of Civil
Engineers, 1978)
Hiroya KOMADA
Masao HAYASHI
Central Research Institute of Electric Power

Industry, Abiko City, Chiba Pref, Japan

Summary

A developed assessment procedure of the potential benefit associated with
the underground nuclear péwer siting is proposed.

The proposed simulation on the behavior of the fission gas through rock masses
at the hypothetical accident is outlined as follows:
(1) The gases are hypothetically assumed to be filled into the reactor containment
cavity at the melting of fuel cores. (2) Unsteady numerical analysis of porous media
is used to analyze the transportation of radionuclide gases such as Kripton and Todine
from the reactor cavity to surrounding porous rock masses up to the ground surface or
to the groundwater. (3) Rapid pressure rise of gas in reactor containment cavity is
assumed to be amounted by 5 kg/cm2 at the accident. (4) In the upper domain above the
groundwater table, the gases are transported in the porous of rock masses mainly depend—
ing on the pressure rise in the cavity. (5) In the lower domain under the groundwater
table, on the other hand, the fission products are transported mainly depending on the
seepage and the diffusion in groundwater.

Summarized evaluation of the analysis is follows;
(1) Kripton gas release in the atmosphere above the ground can be delayed by 500 days
from the accident, and released gas intensity on the ground with 30 meters thickness
of rock can be decreased by lxlO-5 times in comparison with the oroginal value in the
containment cavity.
(2) Todine gas can be delayed by 1000 days and the intensity can be decreased by

1x10—8. These containments effects beneficical in the nuclear power siting.
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