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On Multiple ETA—based Test Framework to Enhance Safety

Maturity of Live Fire Tests for Weapon Systems
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Abstract

Successful development of weapon systems requires a stringent verification and validation (V&V)
process due to the nature of the weapons in which continual increase of operational capability makes the
system requirements more complicated to meet. Thus, test and evaluation (T&E) of weapon systems is
becoming more difficult. In such a situation, live fire tests appear to be effective and useful methods in
not only carrying out V&V of the weapon systems under development, but also increasing the maturity of
the end users operability of the system. However, during the process for live fire tests, a variety of
accidents or mishaps can happen due to explosion, pyro, separation, and so on. As such, appropriate
means to mitigate mishap possibilities should be provided and applied during the live fire tests. To study
a way of how to accomplish it is the objective of this paper. To do so, top—level sources of hazard are
first identified. A framework for T&E is also described. Then, to enhance the test range safety, it is
discussed how test scenarios can be generated. The proposed method is based on the use of the
anticipatory failure determination (AFD) and multiple event tree analysis (ETA) in analyzing range safety.
It is intended to identify unexpected hazard components even in the environment with constraints. It is
therefore expected to reduce accident possibilities as an alternative to the traditional root—cause analysis.
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[Figure 1] A comparative view of the two
life—cycle models for weapon systems
development: the defense aquisition model in
Korea and the popular V—model.
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<Table 1> Relationship between TLM and SCFs [9].
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[Figure 12] Flight test accident scenario with
resource allocation modified — ETA case.
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System cost Qty Phase
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[Figure 13] A physical hierarchy model for the
test range system in weapon systems
development.
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[Figure 14] A functional hierarchy model of the accident scenarios for live fire test.
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