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Abstract

The Great East Japan Earthquake and ensuing tsunami occurred on March 11th, 2011 caused the
accident of the Fukushima Daiichi Nuclear Power Plant (hereinafter referred to as “Fukushima
Daiichi NPP”). Consequently, the Units-1 to 4 experienced severe accidents, although they were
successfully shut down by scram but lost functions related to cooling their decay heat. The
objective of this lecture is to investigate the facts and causes of the accident at the Fukushima
Daiichi NPP based on the data known to date and the results of several analyses.

At first, the outline of the East Japan Great Earthquake and the accident of the Fukushima NPP will
be presented. Then, an official report and that of Tokyo Electric Company (TEPCO) of the
accident scenario and analysis will be introduced. In which, they assumed that the isolation
condensers (ICs) of the Unit-1 were not functional after the arrival of the tsunami followed by the
station blackout because so called “fail safe” system closed the valves in ICs.

Then, an accident scenario of Fukushima Daiichi NPP will be analyzed independently from the data
open to the public, in order to investigate the process of accident. Thermodynamic and fluid
dynamics models were applied for the analysis. Phase equilibrium process model and adiabatic
expansion model were introduced in the thermodynamic model. We proposed a scenario that the
IC was operational for a certain period after the arrival of the tsunami. The present analysis model
and the scenario describe the data measured at the accident and many evidences and witnesses
reported at the early stage of the accident.

Finally, we will estimate the ruptured position and time in the Unit-1 using a heat transfer model in
the fuel clusters according to the estimated accident scenario.
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