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Abstract - Bayesian methodology is appropriated for use in PRA because subjective
knowledges as well as objective data are applied to assessment. In this study, radiological
risk based on Bayesian methodology is assessed for the loss of source in field radiography.
The exposure scenario for the lost source presented in U.S. NRC is reconstructed by
considering the domestic situation and Bayes theorem is applied to updating of failure
probabilities of safety functions. In case of updating of failure probabilities, it shows that 5
% Bayes credible intervals using Jeffreys prior distribution are lower than ones using vague
prior distribution. It is noted that Jeffreys prior distribution is appropriated in risk
assessment for systems having very low failure probabilities. And, it shows that the mean
of the expected annual dose for the public based on Bayesian methodology is higher than the
dose based on classical methodology because the means of the updated probabilities are
higher than classical probabilities. The database for radiological risk assessment are sparse in
domestic. It summarizes that Bayesian methodology can be applied as an useful alternative
for risk assessment and the study on risk assessment will be contributed to risk-informed
regulation in the field of radiation safety.
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Fig. 1. Exposure scenario for the loss of source.
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Fig. 2. Posterior distribution of Py -using vague prior
distribution.
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Fig. 4. Posterior distribution of Py using Jeffreys prior
distribution.
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Table 1. Comparison of failure probabilities updating for Py, P2, Ps, P4 and Ps.

Failure prob. Prior 5% Mean B % Classical
Vague 0.025 0.059 0.110
P 0.05
Jeffreys 0.023 0.054 0.09%6
Vague 0.837 0.892 0937
P2 09
Jeffreys 0.841 0.896 0.939
Vague 0.059 0.285 0.579
Ps 02
Jeffreys 0.031 0.250 0.561
Vague 0411 0.500 0.582
P4 05
Jeffreys 0411 0.500 0.582
Vague 0.048 0.117 0.201
Ps 0.1
Jeffreys 0.043 0.108 0.190
Table 2. Expected annual doses for the public.
Expected annual dose [mSvy™]
Quantile
Vague Jeffreys Classical
59% Bayes credible interval 0.171 0.163
Mean 0.378 0.347 0.301
v 95 % Bayes credible interval 0929 0.824
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Fig. 5. Comparison of ‘representative risks for the
public.
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