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[Abstract]

Flight tests for aircraft development and certification have higher air accidents risk than other aerospace industries. Accordingly risk
identification necessary for risk management in the safety management system is a very important factor in preventing similar air
accidents during flight tests. But internationally issued accident statistics are usually confined to commercial transport aircraft and they
do not reflect characteristics of flight tests, also databases to hazards identification during flight tests are not established or available in
Republic of Korea. Therefore, we identified flight test procedures and traced the major causes of aviation accidents based on the
statistics and preventive materials for risk management which were issued by international organizations and advanced countries of
aviation. A total of 312 final reports classified as flight test among air accident/incident database held by U.S. NTSB were researched
and about 200 flight test hazard were identified. The results of this study will be used as basic data for establishing the safety

management system of the national comprehensive flight performance test site.
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Fig. 2. Integrated tactical flight test environment
concept[9].
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Loads
Vibration
Static & Dynamic stability
Controllability
Maneuverability
Stall characteristics
Spin
PEC
Stall speed
Climb performance
Gliding performance
Cruise performance
Takeoff & Landing performance
Go-around performance
Avionics
Electrical system
Engine operating characteristics
Propeller pitch limits
Air starts test
Engine cooling test
Hot weather operation test
Minimum fuel test
Pilot workload evaluation
Flight control system
Trim system
Autopilot system
Environmental system
Oxygen system
Deicing system

Flight
characteristics

Flight Performance

Avionics/
Electrical system

Propulsion

Sub-system
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Reactive ///// Proactive ///// Predictive
= Corrective Action=—
. Confidential Reporting
= EventAnal: _— — —_—
ventAnalysis Systems, e.g., ASAP
=Normal Operations Monitoringm
e.g., LOSA
Hazard Identification
= Audits and Surveys
Flight Data Analysis, e.g., FOQA
Self Reporting Programs
Modeling
__ Probabilistic Risk
ASAP : Aviation Safety Action Program Assessment
LOSA : Line Operations Safety Audit .
FOQA : Flight Operations Quality Assurance Data Mining

T8 3. oM 2| A5A[12]
Fig. 3. Safety management continuum([12].
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X 2. IATA 2013 2017 Al/old &4 Al 9
Table 2. IATA 2013 -2017 accident/fatal accidents rank.

Rank Accident Fatal accident
1 Runway/taxiway excursion Loss of control — in—flight
2 Gear ucpolﬁl:ssigg/gear Controlled flight into terrain
3 Hard landing Undershoot
4 In—flight damage Runway/taxiway excursion
5 Loss of control — in—flight Other

E 3. 9= CAA 2002-2011 2lH &4 Al £2I[17]
Table 3. England CAA 2002-2011 fatal accidents rank[17].

No. Fatal |Percent
Rank Consequence .
Accident | —age
1 Fire/Smoke resulting from impact 91 36
5 Loss of aircraft cqntrol (non-technical 52 o1
failure)
3 Controlled Flight into Terrain (CFIT) 47 19
4 Runway Excursion 35 14
5 |Loss of aircraft control (technical failure) 32 13
Collision with obstacle(s), during
6 . 31 12
take—off or landing
E 4. 2006-2016 H|AHE H[AY| 2F AlL/FALLD 2HY 74

[18]
Table 4. Non-commercial operations accidents/serious
incidents by 2006-2016 - aeroplane[18].
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> e 2006-2015 average 2016
Demonstration 1.1 0
Relocation 4.5 2
F]|ght treymng/ 88.9 54
instructional
Pleasure 312.9 163
Test flight 5.1 3
Other 5.1 3
Unknown 4.4 39
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1) 1993.7. ~ 2008. 7. A}ILZA} B 1A E-2

199314 7€ 269 S+ CANADAIR CL-600-2B19 &-3-7]
7} WA A o] AbaLE A5 7] 0] $-2008'd 79 199
93 INDY AIRCRAFT LTD T-Bird IT 3-87] AkaLel] o] 27]
7}A] 0] 7| 7¥ol] WABF =0 Al ZAATE AL vk SA T
2 7|%skar 2o W 19 (cause) ¥ A E(finding)S 7|

Occurrence #1 Occurrence #2  Occurrence #3  Occurrence #3

In flight

Loss of engine| Loss of control

= |Forced landing|= S collision with
power —in flight -
terrain/ water
Findings
— Engine —Aircraft — Terrain
assembly, control — not condition —
piston — maintained — ground
seized pilot in
— Power plant— command
failure —Stall —
inadvertent —
pilot in
command
O3 8. AR Aol 2 Al 2lel/Znt 7|5 (o))

(1993.7. ~ 2008.7.)

Fig. 8. Example of recording method cause and finding
according to occurrence sequence (1993.7. ~
2008.7.)
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1st Occurrence Event
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Fig. 9. Number of flight test accident/incident by 1%
occurrence event (1993.7. ~ 2008.6.).
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