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Abstract

The loss of coolant accident (LOCA) is an important design basis
accidents (DBA) for the nuclear power plants, because it may challenge
the containment structure integrity and let the fission products released
to the environment. This thesis has investigated the main steam line
break and the pump suction rupture of the cold leg for the Maanshan
nuclear power plant in which the large dry containments are utilized.
The containment must withstand the peak pressure and temperature
caused by the LOCA.

When a LOCA (Loss of Coolant Accident) occurs, the reactor core
will be uncovered. Interaction between steam the fuel cladding will
produce great amount of hydrogen. High concentration of hydrogen
gathering inside the reactor building will induce explosion, just like the
Fukushima accident. The containment integrity could not be maintained
thereafter, and the radioactive substances leaked to outside environment.

In conclusions, the calculated results are consistent with the FSAR
data. It should be noted that the peak values of the containment
temperature and pressure is lower than the designed values, so the
containment structure integrity can be maintained. In hydrogen

simulation, The GOTHIC code predicts that the first floor of the reactor



building in Kuosheng nuclear power plant is going to have more than

% concentration of hydrogen at 9.7 hours after accident, and poses the
hydrogen explosion possibility thereafter. Therefore, passive hydrogen
concentration eliminating devices should be built and implemented at

the first floor location to avoid the hydrogen explosion to occur.
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