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The Software Reliability Evaluation of a Nuclear Controller Software

Using a Fault Detection Coverage Based on the Fault Weight

+

Young-Jun Lee" - Jang-Soo Lee™ - Young-Kuk Kim'™

ABSTRACT

The software used in the nuclear safety field has been ensured through the development, validation, safety analysis, and quality
assurance activities throughout the entire process life cycle from the planning phase to the installation phase. However, this evaluation
through the development and validation process needs a lot of time and money, and there are limitations to ensure that the quality is
improved enough. Therefore, the effort to calculate the reliability of the software continues for a quantitative evaluation instead of a
qualitative evaluation. In this paper, we propose a reliability evaluation method for the software to be used for a specific operation of
the digital controller in a nuclear power plant. After injecting weighted faults in the internal space of a developed controller and
calculating the ability to detect the injected faults using diagnostic software, we can evaluate the software reliability of a digital
controller in a nuclear power plant.
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(Computer) Safety System Req.

NRCRG1.153 (IEEE603)
NRCRG1.152 (IEEE 5td 7-4.3.2)

| V&V process

NRCRG1.168 (V&V, Audit)
NRCRG1.170 (Test Document.)
NRC RG 1.171 (Unit Test)
IEEE Std. 1012 (V&V)
|EEE Std. 829 (Test Document.)
IEEE Std. 1008 (Unit Test)

[ Development process ]

NRC RG1.173 (Development of LCP)
|EEE Std. 1074 (Life Cycle Process)

Fig. 1. Guidelines and Standards for nuclear safety software
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Table 1. Reserved application program area and real used area

Table 2. Normalized weight according to bit position
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Table 3. Weighting value of categories
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Fig. 9. Error rate of categories
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