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A Study on the Implementation of Aircraft System Safety Assessment
using Probabilistic Analysis of Failure Data
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Department of Aerospace Engineering, Chungnam National University

Abstract

The aircraft system safety assessment, which is emphasized in the development and certification of aircraft,
is a systematic and comprehensive evaluation process to determine that all relevant failure conditions have
been identified and that all significant combinations of failures cannot result in unacceptable hazards. As the
aircraft systems become more complex and require integrated function and performance, proper safety
objectives must be established and appropriate assessments are need to be accompanied. This paper has
prepared to propose the efficient probabilistic analysis of failure data to evaluate the risk level over the entire
aircraft lifecycle through the safety assessment and to review the considerations for aircraft certification and
safety improvement.
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Table 1 Failure Conditions related to Probability Objectives and Development Assurance Level (Transport)

Failure . . .
. Minor Major Hazardous Catastrophic
Conditions
Slieht reduction i Significant reduction Laree reduction i
Effect on feht reduction in functional [ree reduction i Normally with hull
. functional capabilities e functional capabilities or
Airplane . capabilities or safety . loss
or safety margins . safety margins
margins
. . Physical di . ..
Effect on Physical discomfort ysica dlstress_ 0 Serious or fatal injury to : .
passengers, possibly Multiple fatalities
Occupants for passengers . L an occupant
including injuries
Effect on Slight increase in Phy.sme.ll. dlscgnlfort or Hlyﬂcal dlstress.or . Fatal Injury or
Flight C workload or use of a significant increase | excessive workload impairs . .
ight Crew emergency procedures in workload ability to perform tasks ncapacitation
Probability Probable Remote Extremely Remote Extremely Improbable
Objectives (<107) (< 107) (<107) (<107)
SW & CEH
D C B A
DALs

100th o] 7eke] 303t &2 49 139 Ararzt

wAlsl shgo|t)
(3) 3¥H(remote) :
M g7 A 4=

F BERA, 5 3
1x107° mrkojojol it} Uzl &-F7] AA
|

el ok 2uje] S 100 BT S A

o H [}

o ;o] WA= ?%OM.

(4) 7Vs(probable) :

mlko] w310 ‘ﬂ“gomﬂ}E A ol el Avlsl
Ta, FEA AT Frh, 2B BAIS -
7= 9 Minor w5 R0 A f-olwt o]& 3
8 4 9l

3.2 MLHBSEF

R B |

N

4w Aol

aXEFO] AW 7%t B A

}al=4¢o](CEH: Complex Electronic Hardware) 7|

%ol AEHWA, BGHOR As ¥ L AAS

tE AlzEke] 8 3AelA

Lge A mE A9 0

AE4 W (deterministic method) S &34 71&

& AgHS YFAAY, ABEH frd B

e AATE 5 7] vl A= 7

of YLt ol whel w
SAE(Society of Automotive

Engineers), RTCA(Radio Technical Commission for
Aeronautics), EUROCAE(European Organisation for
Civil Aviation Equipment) 52| 7|3 9|3t <l
S AFAe QISTIHe]l ARAE PS5 (MoC:
Means of Compliance)©. 2 &3 4= 9= WHES
Matglon, AxEojyt CEHO T8 %o wet 7f
W H Z4=(DAL: Development Assurance Level) 7
We AYstelrh o] A2 oiFie] 7] Aol
A EFE ZRAzR WelgolAal glow, ¥, A
2k, -7, AR, 939 5o FoflMxE F&EI 3

Moﬂﬂ a7HE A2y dy 3

gfo] *}01% A, e

In-Service /
Development Phase Operational Phase

Safety Assessment of
Aircraft

In Commercial Service

(SAE ARP 5150/5151)

Guidelines & Methods

Safety Assessment Process
(SAE ARP 4761)

Intended
Aircraft
Function

Function, Failure

& Safety Information System Design

Aircraft & System elopment
Processes

Operation
(SAE ARP 4754)

Functional

System

Guidelines for Integrated
Modular Avionics
(RTCA-DO-297)

Development Life-Cycle Life-Cycle

[ [}
Electronic Hardware Software Development
(RTCA-DO-254) (RTCA-DO-178)

Fig. 2 Guidance Documents covering Development,
In-service and Operational Phases
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Fig. 3 Fleet Risk Analysis Visualization Chart
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