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Abstract

Personal Air Vehicle (PAV), Cargo UAS (Cargo UAS), and existing manned and unmanned aircraft are key vehicles
for urban air mobility (UAM), and should demonstrate compatibility for the design of aircraft systems. The safety
assessment required by for certification to ensure safety and reliability should be systematically performed throughout
the entire cycle from the beginning of the aircraft development process. However, with the increasing complexity of
safety critical aviation systems and the application of state-of-the-art systems, conventional experience-based and
procedural-based safety evaluation methods make ir difficult to objectively assess safety requirements and system safety.
Therefore, Model-Based Safety Assessment (MBSA) using modeling and simulation techniques is actively being studied
at domestic and foreign countries to address these problems. In this paper, we propose a Model-Based Safety Evaluation
framework utilizing modeling and simulation-based integrated flight simulators. Our case studies on the Traffic Collision
Auvailability System (TCAS) and Wheel Brake System (WBS) confirmed that they are practical for future safety
assessments.
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Table 1 Failure Condition of DAL level [13]
Failure .
DAL Level " Description
Condition =
A Catastrophic Failure may cause dea.ths. usually with
loss of the airplane
Failure has a large negative impact on
B Hazardous
safety or performance
Failure significantly reduces the safety
C Major margin or significantly increases crew
workload
. Failure slightly reduces the safety margin
D Minor . .
or slightly increases crew workload
E No Effect Failure has no impact

Table 2 Requirements Validation Methods and Data [11]

Methods &Data DAL-A, B DAL-C DAL-D DAL-E
PSSA R R A" N
Validation Plan R R A N
Validation Matrix R R A N
Validation R R A N
Summary
Requirement R R A R
Traceability
Requirement
R R A N
Rationale
Analysis,
R A N
Modeling, or Test
Similarity (Service A One A N
Experience) recommended
Engmeermg R A N
Review

*Recommended for certification, ** As negotiated for certification,
=#xNot required for certification
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Fig. 2 Modified “V” Safety Assessment Process [7]
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Table 3 Model Based Functional Hazard Analysis

. Fault Mode Braking Distance
Gz B Kot (Fault Location) (Severity)
Normal Brake 2200 m
1 System Does Not %]g?:koef \(/)it\i;t (No Effect
Operate /Minor)
BSCU Fault Causes Delay on Output 2285 m
2 Loss of Braking . S (No Effect
Commands (BSCU Brake Signal) Minor)
BSCU Validity
3 Mo};:o;ingz;ziztly Noise on Output 2581 m
P ! (BSCU Monitor) (Major)
Causing switch to
Alternate
- Greater than ;
BSCU Power Supply 3342 m
4 Failure Reference Value (Catastrophic)
(BSCU Power) P
Lower than
5 Pump Valve Leak Reference Value 3030 m
. . (Hazardous)
(Pipe Pressure Line)
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