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Abstract

Developing nuclear power in a safe and efficient way is the basic requirement of
our country, which means that the construction and operation process is necessary to be
carried out under the highest international safety standards. At present, all nuclear
power plants under construction have already adopted the digital instrument and control
systems. However, when using traditional static event tree/fault tree method to make
reliability analysis of nuclear power plant, people found that this method could not
describe problems such as the interaction among software/ hardware/ human behaviors.
Dynamic probabilistic safety assessment (DPSA) is advanced on the basis of this
environment and Markov/CCMT method, which is one of the most positive methods
with least defects and most advantages among the DPSA methods nowadays. But there
is still no available commercial software based on Markov/ICCMT.

With the rapid development of nuclear power industry in domestic, it is urgent to
develop a set of PSA software platiorm which can reflect characteristics of digital
instrument and control system. Based on Markov/CCMT method, this paper develops
the software platform. This platform can be integrated with arbitrary simulator and then
extract simulate result for real-time and effective analysis, which will further improve
the timeliness and reliability of PSA. This platform can complete the whole operation
process from simulation to configuration, and then analyze the system failure resuits.
By this way, the platform could provide the necessary safety and reliability information
for decision making.

In addition, by establishing a model of simple digital liquid level control system,
this paper explains each aspects of reliability analysis software platform, and integrates
Matlab with the platform to analyze the system safety and reliability. Firstly, this paper
explains the modeling and simplified process of the digital system. And the calculation
scale is definitely reduced to the executable range by reasonable simplification.
Subsequently, this paper extracts the simulation result to compute the system failure

probability and show the analysis result about the contribution of each component state



to the system failure.
Keywords: Digital instrumentation and control systems; Markov/CCMT; Probabilistic

Safety Assessment
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