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Human reliability analysis of adaptable-function machinery operation
accidents based on improved THERP+HCR models

YANG Yunxiao, DENG Yimin
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: To ensure safe operation of the adaptable-function machinery, an improved THERP (Technique for
Human Error Rate Prediction) + improved HCR (Human Cognitive Reliability) model is proposed to conduct
human reliability analysis (HRA) on the AFM’s (Adaptable-Function Machinery) operation accidents. First, the
THERP model is applied to evaluate the risks of each subtask in the function-switching process of the AFM,
during which the THERP model is adapted to better suit the scenario. Based on the adapted THERP model, the
function-switching process of the AFM is quantitatively analyzed. Secondly, the human response capability on
accident diagnosis is studied, which is necessary for the safety evaluation at occurrence of operation accidents. A
noise factor is introduced to the HCR model to take into account the influence of environmental noises on the
speed and accuracy of accident diagnosis, with which an improved HCR model is constructed. By applying this
model, the probability of diagnostic process errors can be calculated. Finally, a combinational harvesting
machine is taken as an example for case study. A quantitative analysis is conducted on both the
function-switching process of the machine, as well as the cognitive and diagnostic processes of human response
at accident occurrence. By combining the analysis results of the two models, the probability of human error is
calculated and discussed, which demonstrated the feasibility of the presented method.

Keywords: adaptable-function machinery; function-switching process; human reliability; operation accident
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