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A Study on the Accident Model from the System Safety Perspective

- Focused on Aircraft Accident -
Dae Ho Kim'

ABSTRACT

Many organizations apply reactive safety management to prevent the same or similar types
of accidents by through investigation and analysis of the accident cases. Although research on
investigation techniques has contributed a lot to the objective results of safety accidents and
the preparation of countermeasures, many accident investigation techniques currently in use
treat accidents from a linear perspective, revealing limitations in reflecting current systems
dominated by complexity and uncertainty. In order to overcome these limitations, this study
will review recent studies and concepts from a system safety perspective and predict future
research trends through a case analysis of aviation accident. The models used in the analysis
are STAMP, HFACS, and FRAM, and the characteristics of each technique are presented so that
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analysts who perform related tasks in the field can refer to them.
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Safety(N~8I9FH), STAMP, HFACS, FRAM
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Fig. 1. A timeline of the development of
methods for sociotechnical systems and safety
(Waterson, P. et al., 2015)
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STAMP

Accimap o
HFACS 3

The number of times & method was mentioned in the articles researched. Note:
only when actually defined, applied or used in a comparison — not mere mentions
The methods we discuss in this article are in medium blue, the others in light blue

Fig. 2. The number of times a method(Wienen,
H. C. et al., 2017)
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Fig. 3. Multi-layered structure of accident cases by STAMP
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Latent Failures

Latent Failures

Active/Latent

Active Failures

Mishap

« Insufficient risk assessment considering human error when changing(modification) program
« Insufficient provision of dedicated tools for easy identification of installing conditions

Insufficient activities to check safety procedures compliance status in maintenance department

» Maintenance is not controlled by the manager
+ The work handover information is not left as @ memo but is delivered orally only
+ ‘'warning', ‘caution’ Information are not recorded in the maintenance manual

+ Installation details are not recorded on the form (J-wire)
o * Record as job completed without completing the job
\O « Tag' working tag is not attached
=]

« Mext-day handover action not confirmed to cohsignee

Fig. 4. Hierarchical structure of accident cases by HFACS
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Fig. 5. Resonance structure of accident cases by FRAM
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Table 1. General characteristics of accident analysis
methods

Methods Characteristics

- Useful for analyzing the cause of
accidents on complex systems

- Useful to express the relationship
between the stakeholders involved before

STAMP | and after the decision

- Difficult to come up with countermeasures
due to the large number of stakeholders

- Specialized programs for each function
should be prepared

- Based on the cause-and-effect
relationship model

- The causal relationship from
organization factors to error can be

systematically identified

HFACS |, Data-driven Statistical models can be

applied (safety indicators management)
- Aviation-specific model

- Insufficient consideration of human error
and cognitive cause of accident

- Useful in Job analysis, Functional
allocation, accident analysis, and
risk/hazards assessment

- Useful for analysis the effects fo
FRAM | variation, such as design changes and
improvements.

- Understanding basic principles

- Requires analyst expertise, Difficult to
apply to practice
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AEAo] a7E|, 714 28o] olg7]o] o B
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