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Fig. 1. Schematic diagram of calculating model.
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Fig. 4. Waveform of burst.
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Abstract

The reflected neutrons from the wall of the reactor have a significant effect on the waveform of the fast burst
reactor. The leakage neutrons from the reactor core have a certain probability that they will come back. Their return
time displays a continuous distribution because of the difference in energy among the reflected neutrons. In the stable
state, the influence of the reflected neutrons is not obvious. However, in a prompt state, it is obvious because the
reflected neutrons are not synchronized with the neutrons in the reactor core, which leads to some strange phenomena
in experiment. For example, in the process of erupting a fission burst in a metal reactor, the number of neutrons in core
increases very rapidly, while the return time of reflected neutrons lags behind, which causes the falling edge to slow down.
The two-region kinetic model, which divides the reactor core into a fission region and a reflected region, is generally
used to study the reflected reactor. The traditional two-region kinetic model only takes into account the interaction
probability between the two regions but the time property of the interaction is not considered at all. Therefore, the
traditional two-region model can well describe the stable state process rather than the prompt one. In the early stage,
the delayed neutron approximation method was used to study the reflected neutron problem of metal burst reactors.
Although some parameters were obtained to be in accordance with the experimental results, there existed a significant
difference in behavior between delayed neutrons and reflected neutrons. In this paper, we present a time-dependent
two-region model which can effectively describe the behavior of the reflected neutrons in both stable and prompt states.
Firstly, we use the Monte-Carlo method to calculate the returning behavior of one leakage neutron from the reactor
core. The equivalent eigen source is obtained by solving the kinetic equation with the Monte-Carlo calculating result.
This source, including time information, causes the same effect as that of one leakage neutron in the reactor. Secondly,
we establish the kinetic equation with reflection effect by introducing the eigen source. In short, the reflected neutrons
are treated as an equivalent neutron source. The waveform acquired through solving the equation is consistent with the
experiment data of CFBR-II, which reasonably describes the experimental phenomenon of falling edge slow-down and

plateau power increase.
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PACS: 28.50.Ft DOI: 10.7498/aps.67.20180085

* Project supported by the National Natural Science Foundation of China (Grant No. 11775197).

1 Corresponding author. E-mail: freegaohui@163.com

172801-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.67.20180085

	1引    言
	2含反射效应的点堆方程
	3堆芯泄漏中子的等效性处理
	Fig 1
	Fig 2
	Fig 3


	4考虑反射中子的脉冲堆波形
	Fig 4

	5结    论
	References
	Abstract

