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Abstract : This study analyses the types, related operations, facilities, and causes of chemical accidents in Korea based on the RISCAD
classification taxonomy. In addition, human error analysis was carried out employing different human error classification criteria.
Explosion and fire were major accident types, and nearly half of the accidents occurred during maintenance operation. In terms of related
facility, storage devices and separators were the two most frequently involved ones. Results of the human error-based analysis showed that
latent human errors in management level are involved in many accidents as well as active errors in the field level. Action errors related to
unsafe behavior leads to accidents more often compared with the checking behavior. In particular, actions missed and inappropriate
actions were major problems among the unsafe behaviors, which implicates that the compliance with the work procedure should be
emphasized through education/training for the workers and the establishment of safety culture. According to the analysis of the causes of
the human error, the frequency of skill-based mistakes leading to accidents were significantly lower than that of rule-based and knowledge
based mistakes. However, there was limitation in the analysis of the root causes due to limited information in the accident investigation
report. To solve this, it is suggested to adopt advanced accident investigation system including the establishment of independent
organization and improvement in regulation.
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Table 1. Human error classification taxonomy employed in this research

Classification Criteria| Category Subcategory Definition
. . Errors that have an immediate consequence and are usually made by frontline workers such
Active error Operation level )
as drivers or operators
Errors that their consequence appear after a certain period of time when combined with other
Active/Latent Operation level errors or specific operating conditions (e.g., Errors in maintenance, inspection, communication
Latent error between workers, etc.)
Manacement level The absence or inadequacy of management which create conditions that cause the system to
& fail (e.g., Errors in workplace design, training, supervision, job allocation, etc.)
Incomplete An action that is required, but performed incorrectly or incompletely
Action Inappropriate A wrong or unnecessary action performed
. Missed An action that is required, but not performed
Behavior - - - - -
Incomplete Checking that is required, but done inaccurately or incompletely
Checking Inappropriate Checking that is done with the wrong target
Missed Checking that is required, but not done
) Slip Actions that has not been done as intended by the worker
Slip and Lapse . .
Lapse Errors due to the limit of short term memory (e.g., forgetting tasks or task steps to be performed)
Rule-based mistake | Erroneous rules applied, or correct rules applied in a wrong situation
Mistake Knowledge- Errors in diagnosis or reasoning while solving problems by making goals, developing plans
Cause based mistake and procedures, usually in an unfamiliar circumstances
Routine violation | Violations of rules or procedures that have become a normal way of working
Situational violation Violations of rules or procedures that are due to circumstantial conditions such as time constraints,
Violation insufficient staff for the workload, or extreme weather conditions
Excentional violation Violations of rules or procedures in abnormal situation where the worker believes, falsely, that
P the benefits of breaking the rule outweigh the risks
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