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* Department of Management of Technology, Sungkyunkwan University

Abstract

Purpose: The purpose of this study is to propose an Integrated Safety Evaluation Process (ISEP) that can
enhances the safety aspect of the safety—critical system. This process utilizes the advantages of the iterative
Systems Engineering process combined with the safety assessment process that is commonly and well defined
in many standards and/or guidelines for railway, aerospace, and other safety—critical systems.

Methods: The proposed process model is based on the predefined system lifecycle, in each phase of which
the appropriate safety assessment activities and the safety data are identified. The interfaces between Systems
Engineering process and the safety assessment process are identified before the two processes are integrated.
For the integration, the elements at lower level of Systems Engineering process are combined with the relevant
elements of safety assessment process. This combined process model is represented as Enhanced Functional
Flow Block Diagram (EFFBD) by using CORE® that is commercial modelling tool.

Results: The proposed model is applied to the lifecycle and management process of the United States aircraft
system. The US aircraft systems engineering process are composed of twelve key elements, among which
the requirements management, functional analysis, and Synthesis processes are considered for examplenary
application of the proposed process. To synchronize the Systems Engineering process and the safety assess—
ment process, the Systems Engineering milestones are utilized, where the US aircraft system has thirteen
milestones. Taking into account of the nine steps in the maturity level, the integrated process models are
proposed in some phases of lifecycle. The flows of processes are simulated using CORE®, confirming the
flows are timelined without any conflict between the Systems Engineering process and the safety assessment
process.

Conclusion: ISEP allows the timeline analysis for identifying activity and data flows. Also, the use of CORE®
i1s shown to be effective in the management and change of process data, which helps for the ISEP to apply
for the development of safety critical system. In this study, only the first few phases of lifecyle are considered,

however, the implementation through operation phases can be revised by combining the elements of safety
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activities regarding those phases.

Key Words: Systems Engineering Process, Safety Assessment Process, Integrated Safety Evaluation Process
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Figure 1. The Procedure for Modeling the ISEP Model
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Table 1. The criteria for selecting trigger or normal data

Low-level .
Low-level OOVTJt i\ée Low-level High-level
Send Activity b Receive Activity Data Type
Data Type
Anywhere Normal Anywhere Normal
Last Activity trigger Nothing trigger
Last Activity trigger First Activity trigger
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Last Activity trigger idd e/ ast Normal
Activity
First/Middl .
1rst/. {dd € trigger Anywhere Normal
Activity
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Figure 5. USA Aircraft Systems Engineering Element
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Table 2. Safety Assessment Process in each Phase of System Life Cycle

System Safety Assessment Process
Life Cycle
Mission Develop Safety Plan,
Analysis Operational Safety Assessment,
Test Safety Assessment
Comparative Safety Assessment,
Investment Program Safety Plans,
Analysis Preliminary Hazard Analysis,
Hazard Tracking and Risk Resolution
Hazard Tracking and Risk Resolution,
Sub-System Hazard Analysis,
System Hazard Analysis
Solution Operational & Support Hazard Analysis,
Implementation Health Hazard Analysis,
System Hazard Assessment Report,
System Safety Program Plan,
Safety Action Record
In-Service Provide Status Reports
Management
Al gz Yoy R A xeh obiA HrF ZEAse F3E F78s] Hl, Ala"AAY
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o CDR - Critical Design Review

FBR - Functional Baseline Review
FCA - Formal Configuration Audit
JARR - Investment Analysis Readiness

IBR - Integrated Baseline Review
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o ISPR - In Service Performance Review
o PCA - Physical Configuration Audit

e PDR - Preliminary Design Review

e SIAR - SE Investment Analysis Review
e SIR - Screening Information Request

e SRR - System Requirements Review

e TRA - Technology readiness Review

o VRR - Verification Readiness Review
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