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Title Simulation of Steam Line Break Accidents of Advanced PWR

Abstract

Nuclear energy with high efficiency and environmental protection is one of the
important energy sources in the world at present, so one of the key planning of
energy development in China is nuclear energy. In the modern era of rapid growth in
energy demand, peaceful and full use of nuclear energy is conducive to reducing
environmental pollution and promoting social development. Nuclear power has
become one of the most important energy sources in China. The installed capacity of
domestic nuclear power is increasing year by year. The protection of various policies
also makes people realize that industrial development cannot be separated from
nuclear power.

AP1000 is the third generation reactor. His predecessor is ap600, which is a new
generation of million kilowatt level passive PWR. AP1000 adopts mature power
plant design, which not only simplifies the I & C system, but also simplifies the
design of the main control room, improves the safety and economy of nuclear power
units, improves the prevention and mitigation ability of serious accidents, and also
adopts modular construction technology. The design basis accident type refers to the
accidents that must be considered in the reactor safety analysis. The steam pipeline
rupture accident is one of them. According to the caliber of the breach, it can be
divided into class II, class III and class IV accidents. There are two kinds of steam
pipeline rupture accidents, one is the accident after the actual rupture of the pipeline,
the other is the accident caused by the accidental opening of the valve on the
pipeline.

In this paper, pctran is used to simulate and analyze the accidents caused by steam
pipeline rupture. There are four kinds of working conditions simulated and analyzed,
namely, the area of rupture inside and outside the containment is 50 and 100cm?2.
The reactor fuel peak temperature, cladding peak temperature, primary coolant
temperature and other key parameters are all lower than the safety limit, so the

reactor safety can still be guaranteed.
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