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Event Type and Severity Priority Survey of
Airline Flight Operation Quality Assurance(FOQA) Program

*
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ABSTRACT

Flight data from operational quality assurance programs plays a significant role in identifying
factors as one of the key data in the development of proactive and preventive aviation safety
management technologies based on data. The list of events in the flight quality assurance
program recommended by the FAA differs from the list set and managed by airlines themselves
and is based on the frequency of occurrence rather than the severity of individual events. In
this work, we compared the list of FOQA events presented by the FAA with the list of some
domestic airlines. We also investigate the severity priorities of events for airline captains and
conduct research on how to improve the operation of the operational quality assurance

program.
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Fig. 1. Classification by flight phase
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- FOQA Hlole] A2] 5444 e HEe 7|d=
ERHER, 7t FTAR AN A, B, CE H]

Asisisict,
FFAFEE FOQA event E=2 A2 AT FAF
¢ 542 Holu, F3AES FAAQ FOQA ZAE
Qo= ZAAR] oflE EES Eolo] RS
=& 5l AUk
- FAA FOQA event 55 & U5+ 37] F3Aket
A9} FARE JulE AUAY, shte] o[HIETL 7
SAIAE 2, 37HA19] 72 #3lE o] E-85
7% Jick
(A F3AD A FFAHE F 49719] FOQA event &
29 7 itk o] F FAASL 337071 354HH, &
AHo R 1671 oMIE H55S &8 Folth
- (35 &) Slow Speed Rejected T/O, Rejected
T/O, Rotation Speed High, Rotation Speed
Low, Rotation Pitch High, Climb out Pitch
High, Climb Speed Low, Flap Retract Early,
Excessive Bank, Altitude Loss During Climb,
Flap Extended altitude over, Max Operating
Altitude Over, L/G Extention Speed Over,
MMO over, VMO over, Decent Rate High,
Approach speed High, Approach Speed
Low, Speed Brake with Flap, Speed Brake

used below 1,000ft, Localizer Deviation,

Deviation Above G/S, Deviation Below G/S,

Go Around,
Delayed Landing Configuration Landing
Gear, Pitch High, Pitch Low at T/D, Hard
Landing Vertical G, Hard Bounced Landing,
Stall Warning, GPWS, TCAS Warning, MAX
Reverse at low speed.

- (BA 29 E5) Abnormal T/O configuration,

Auto-slat

Flap Placard Speed Over,

Extention, Delayed Runway
Flap 20 Auto-land, Flap 25
Auto-land, Height Excursion, High Lateral

Alignment,

Acceleration, In-Flight Vert Acceleration,
Long Flare, Maximum Delta Heading, Pre-
dictive windshear, Roll out Heading Stability,
Single A/P Auto-land Detection, Slat Retract
Early, SPEED Brake Used During Go Around,
Toga Mode Engaged During Approach, NO
G/A
(B F3AD B FaAk= F 45719 FOQA event &
29 A7 9t} o] % FAASH 24717} BEE, £
AHozE & 21719 oMIE 22E e Folh
- (35 52) Rejected Take-off, Pitch High at
Lift-Off, Roll exceedance in flight, Speed
high at low altitude, Exceedance of flap
altitude limit, Altitude exceedance, Speed
exceedance MMO, Speed exceedance VMO,
High rate of descent during approach, Speed
high at gear down, Localizer deviation,
Glideslope deviation between, Speed high in
conf FLAP, Go Around, Late configuration
setting at landing, Speed high at tire limit,
Pitch High at Touch-Down, Pitch Low at
Touch-Down, High vertical acceleration on
ground, Bounced landing, Overweight landing,
Incorrect configuration setting at landing,
GPWS, TCAS Warning.
- (B2 &9 E5) Auto Landing, Autopilot off
during cruise, Delayed braking, Early con-
climb,

figuration change during initial

Heading deviation during take-off(above

I,

9) Stick shaker. @379 83004 4451 £F 4 A5S DY T8 HAAE 714 FAZ LF5TELolA 37198k A
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100kts until lift off), Heading deviation
during landing(above 60kts), Heading ex-
cursion during landing, High Lateral Ac-
celeration, High longitudinal acceleration
on ground(Emergency Braking), Late heading
change in final approach, Long flare, Long
landing distance, Low fuel at landing,
P-Valve Full > 25,000ft, Short landing dis-
tance, Speed high at landing exit, Speed
high during taxi, Speed-brake use during
final approach, Speed-brake use with high
engine thrust, Touch and Go, Wind-shear
warning
(C F3AD C F3A= F 54719 FOQA event &
Eg 7K1 gleH, o] F FAAS 3777 3-8=H,
EAH 0= 177] oMIE BEEZ &8 Foth
- (3% EZ) Incorrect Takeoff Flap Con-
figuration, Rejected Takeoff, Unstick speed
high, Unstick speed low, High Pitch Angle
at Takeoff, Excessive Bank Angle, High
Climb Speed, Flap Altitude Limit Exceeded,
Flap Altitude Limit Exceeded, Gear Down
Speed Exceeded (Mach), MMO Exceedance,
VMO Exceedance, High Rate of Descent,
Approach speed High, Approach Speed Low,
Excessive Power on Approach, Speedbrake
and Flaps Extended, Gear Down Speed
Exceeded, Late Landing Configuration -
Flap, Low Power on Approach, Gear Up
Speed Exceeded, Excessive Localizer De-
viation, Excessive Glideslope Deviation -
Above G/S, Excessive Glideslope Deviation
- Below G/S, Flap Speed Exceeded, Go
Around, Late Landing Configuration -
Gear, Tire Speed Limit Exceeded, High
Pitch Angle on Landing, Excessive Crab on
Landing, Hard Landing, Overweight landing,
Incorrect Landing Flap Configuration, Stick
Shaker, GPWS, TCAS RA Warning, Reverser
Use at Low Speed
- (& 9 =) Auto Landing High Accele-
ration, Autopilot Disengaged above 15,000ft,
Autopilot Disengaged Late on Approach,
Autopilot Engaged Early on Takeoff, Early

Configuration Change, FExcessive Lateral
Acceleration in Flight, Excessive Taxi Speed,
High Vertical Acceleration in Flight, High
Vertical Acceleration in Flight-Flaps Extend-
ed, Long Flare, Low on Approach, Low
Pitch Rate at Takeoff, Low Vertical Accele-
ration in Flight, Low Vertical Acceleration
in Flight-Flaps Extended, Minimum Maneu-
vering Speed, Minimum Speed, Overweight
Takeoff
AREA Rl FFARES] FOQA event £ 507 A
T2 11 EZ9] 4= Table 13 Zo] FAGFAGE, FAA
o FEHE= FEo Aol FFAMRERE HolHS Ad
t} £3], B A A9 A, C FBAR 2] oF 50%
o] sigsk= FOQA event 555 SAH 2 &8Ittt
HZHoR B AFoA E8dk= FOQA evente
FAA7} 783t 61709] o|HIES} U 371 At =4}
Hog MAATE 7¥7ko] olHE ] thsf AEdxt Add
= 2 7T AR (@FEAE 71 68)E 5 2
Foldinh. SEEE FEH 74 F3ARe] AH o9
2 o[MEE 3t §tdsta, oHIE F % &
ofofl Al FA Hlojdtiil WE= oHIES AlLRt &
767}A] o[HIE(FAA 597, FFAt 177)& Table 29t
o] A7k 94919 34 MEE Aotttk #igol
M= olF A, olF H S &% P 2 AL
25, A5 3 7gRE F THARE £
U A~C FBA oOHIES 24 & =&3F 1771
9] olE E=5L2 thZa Atk

- (Long Flare) &5 FA| 24+ Avjg HJA|7429]
AlZo] o= Z4¥ A%

- (In-Flight Acceleration(Vertical, Lateral)) ©]
H UQlo|E H|g F Vertical E= Lateral
Acceleration &2 3%

- (On-Ground Acceleration(Lateral, Londitudinal)

Table 1. Comparison of FAA and A~C airlines

A3 | B @A | CFBA
FAA-FEA
— 33 24 37
FAA-RJEAE
WEE 28 16 21 17
3 49 45 54
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Table 2. List of FOQA events

%Erl__
@=5)

FOQA event list

ol A

©

Excessive Power on the ground, Excessive
EGT-Start, Engine Overtemp, Takeoff
Warning, Rejected Takeoff-Low Speed,
Rejected Takeoff-High Speed

Overweight Takeoff, Liftoff Speed High,
Liftoff Speed Low, Pitch High at Takeoff,
Takeoff Climb Speed High, Takeoff Climb
Speed Low, Low Pitch Rate at Takeoff,
Late Landing Gear Retraction, Early Flap
Retraction, Excessive Bank Angle at
Takeoff, Turbulence Flaps Extended, Slow
Initial Climb, Abnormal Flap Retraction,
Height Loss in Climb, Climb Speed High,
Flap Limit Altitude, Tublence Flaps Up

<)

In-Flight High Acceleration(Vertical,
Lateral), Holding/Excess Radar vectoring,
Minimum Maneuvering Speed, Operating
Ceiling Exceeded, Landing Gear Down
Speed Exceeded(Mach), Mmo Exceeded,
Vmo Exceeded

3 9
Z]1
| .

(20)

High Descend Rate, Approach Speed
High, Approach Speed Low, Excessive
Power Increase, Abnormal Configuration
Flaps/Speed Brake, Abnormal Flap
Extension, Landing Gear Down Speed
Exceeded(IAS), Late Landing Flaps, Low
Power on Approach, Landing Gear
Operation(SPD Exceeded Transit), Late
Heading Change in Final Approach,
Operation Left of Localizer Centerline,
Operation Right of Localizer Centerline,
Operation Above Glide Slope, Operation
Below Glide Slope, Descend Below MDA,
Flap Limiting Speed, Go Around, TOGA
Mode Engaged during Approach(NO G/A),
Late Landing Configuration

Z=
25

(16)

Long Flare, Tire Limiting Speed, Pitch
High Landing, Pitch Low Landing,
Landing in a Crab, Hard Landing,
Bounced Landing, Touch and Go, Single
A/P Autoland Detection, Low Fuel at
Landing, Short Landing Distance,
Excessive Brake Usage, Thrust Reverser
Stowed, Overweight Landing,
Abnormal/Incorrect Landing Flaps,
Runway/Taxiway Rough

On-Ground High at Landing Exit, Speed
High at Landing Exit, Speed High During
Taxi

Stick Shaker Operation, GPWS Warning,
Windshear Warning, Engine Failure, TCAS
Advisory, Engine Reverse at Low Speed,
Speedbrake Use with High Thrust

Turn 4% Brake®] £33t AFgo 2 QI3 G
force

- (Late Heading Change in Final approach)
FinaldgolA €32 A7t =2 3¢

- (Windshear Warning) W/S Warning®] &%
B¢

- (Speedbrake Use with High Engine Thrust)

go aroundA] T+ climb % high powerofA]

speedbrake ARE

(Single A/P Autoland Detection) 3F4+2] auto

piloto & AE2&

- (TOGA Mode Engaged during Approach, NO
G/A B 5 59 9= glo] TOGA MODE
engaged

(Late L/G Gear Retraction) landing gears

A &4 A

- (Low Fuel at Landing) 2% & =57} A3
71& wRk

- (Short Landing Distance) X A7} &2 <

(Speed High at Landing Exit) 25% &332

JRHFA] taxi speed

- (Speed high During Taxi) #7F8 Taxi &%
Z3}

- (Touch and Go) &F=0] HA| & B3t 3¢

- (Low pitch Rate at Takeoff) o]FAolA AF

SE°| ¥ B¢

- (Minimum Maneuvering Speed) minimum

maneuvering speed ©[|5}2 H|Yst F-¢-
- (Overweight Takeoff) MTOW=S 2315l o|&
IR

2.4 FOQA Event MZIE QM2 AL

FOQA event AZtE $-4&9] A= E WSS
o s AFE=E SwSfekL ool tiste] 2FA] 4
At x2of| Z|ueE B7F ®Alo] Agteitial W, 7]
& A9S B2 or HAst] AERAE At

e FA2 7 FOQA eventZ} 7HAAL Sl=
A2l thet A 71789] Q1AL Eelstar Al
A 2 flsf 89l B HX ATE & 5 Qe 19
A9l o MIEE EEok= Aotk

F HBAY 9 FH7159] b st =
gt A -dd FBA 71 F 1008 ddesE AES
A&PstRom, dA == 767K FOQA eventE 5

rr



92 AAE, o7,

B, dEd

Vol. 29, No. 3, Sep. 2021

A A uolsitt. AZEe] 7|&L w9 A5t
(63, HAZ Azsith4d), BEolt(33), 2 A
ZaA] QAH2A), As AZstA] rH1)= Aelst
et

% 7671419 FOQA event 55 H7lo]| kA, #2
ko] 79l A, vjghey 5o 840 wEk FOQA
W7t Arrt FEEE AL B A9 wig
JHE vPEY 4] T2 ol

Ho} tlEo] F H|PAZE, PIC AIZF 59 H|BAE, F

2.5 FOQA Event o4 d=ZZut

FOQA eventol thgt AEZAIR= @ 719 #1173
4, @ FOQA event AZ4% 449, ® v G4
E4, @ FAA AC = T3A AA) A8 oIE 24
® oHIE &Adof| oJst o2 F 57i9] W2 2

£ =E913h

T g Mo

d

)

i

2.5.1 7421 HHFEO gt M M=o 2t

ZHQ1 Bigel ohgh AR ol &l gt AR
< XA

- z7] ¥|9¥SH(initial training) B4

- ol AF

I

ofi ofie oy
I
)
>
N
=
i)
T
&
ol
T E
]
@

- o3 2 AR AZE

- Fo} HPAITE B B

- FE7]1Z(CAO 7% B&

- FHEHLG BE VE R

- T35 AFFE(FSC, LCC D)

7qQ19] HiZAEE FOQA event Z22 Q1A5H= A
A= B3] ‘7] vigEd e ollA ou] 9l 24
AI7F ZEEH G 27] HgEA WA A A 7t
A2 o] Mot F3A AA 271 F
2391 Ab Initiod] 98 %7] TS T HFL
(B), HF, ot SwolA =7

_—

ol ol

=]

A o|¢gt
M), FERE = Y FFuoN 1SS
AUt F3A AAFE Z2 o)A A
ZHA)o] 3.572 FOQA event AZEE 7H =4 ¢
7¥obdal, Rt B AU FEetaE ol5tt 714
(U)°] 3.46, o] - F5S E3ISH A vlgPdA A 27
SAS oA HE 71BM)o] 3.4308 AAEE

—_—

o
o
T [
g

o N rlo oM

S

x

7V v ke

2.5.2 FOQA Event AZIE M2

A 76714 oMIES] F B2 3.5, HFEHA =
0.55802 Yepyitt, o] F AlZtx “AF 9] =4 3.5
£ 25k 52 F 39702 Table 33 At} o] &

Table 3. Severity ‘High’ FOQA event average

9] FOQA event list gt
1 |Engine failure 4.40
2 | Stick shaker operation 437
3 |Pitch high landing 4.35
4 | GPWS warning 4.33
5 |Low fuel at landing 4.27
6 |Late landing configuration 4.26
7 | Operating ceiling exceeded 4.23
8 |Bounced landing 4.23
9 |Rejected take-off at high speed 4.20
10 | Vmo exceeded 4.19
11 |Mmo exceeded 4.13
12 | Windshear warning 4.13
13 | Descend below MDA 4.12
14 | Pitch low landing 4.10
15 | Pitch high at take-off 4.05
16 | Tire limiting speed 4.00
17 |Hard landing 4.00
18 | Overweight take-off 3.95
19 | Approach speed low 3.95
20 | Low power on approach 3.94
21 | Abnormal / incorrect landing flaps 3.91
22 | Lift-off speed low 3.89
23 | TCAS advisory 3.85
24 |Flap limiting speed 3.83
25 | Operation below glide slope 3.82
26 | Single A/P autoland detection 3.82
27 |Landing gear down speed exceeded(Mach) |3.81
28 | Height loss in climb 3.78
29 |Landing gear down-speed exceeded(IAS) |3.77
30 | Overweight landing 3.77
31 | Minimum maneuvering speed 3.76
32 | Landing gear operation(SPD exceeded transit) | 3.76
33 | Excessive bank angle at take-off 3.74
34 |Flap limit altitude 3.71
35 | Late landing flaps 3.69
36 | Speedbrake use with high engine thrust |3.64
37 |High descend rate 3.55
38 | Engine over temp 3.53
39 | Take-off climb speed low 3.51




FY LY SYBARFILIY oMIE 5 U AT SHL9 24} %

ofh

AT &3k £4] 4.0 oY FE2 F 17707 oJslo] sfFsk= FOQA event @It}

EEE A ZAA| FOQA eventol Wigt Azt FExi= o
Table 4= AZ4= 7% A 9 HEEA 357 =9 J™3} Zo] Yehitt Fekdo s F71gkel 3.0

A Bl 7P B2 E2E Hon, AZ4% A 9

Fole Hogtk 3.58S 2ol FEAME W &

==

Table 4. Severity other than ‘High” FOQA event

average ° .
+9 FOQA event list Bt S HeIrkFig. 2).

40 |Late heading change in final approach |[3.43

41 |Long flare 337 2.5.3 HIAHAE HAE Mz

42 |Operation above glide slope 3.36 HEzA AF Az v|SoAE Azkzo] mao
23 Janding in 2 crsb 23 Fig 3% 2tk A @ FAE ofojd 4 gl %Y
44 |Abnormal flap extension 3.34 . )

45 |Take-off warning 333 WA= F2 ol A5 oA R v,
46 |Speed high at landing exit 3.32 FOQA event®] A7t 4e9] AL Ak A +
47 |Touch and go 3.30 ZH0of AAA LAY 4= Q= oHE(]: Stick shaker
48 |Short landing distance 3.27 operation, GPWS warning, Windshear warning,
49 | Abnormal configuration - Flaps/speed brake |3.26 Engine failure, TCAS advisory, Speed brake use
20 |[Excessive EGT-start 3.24 with high engine thrust)7} 4.12802 7} &2
51 |Operation left of localizer centerline 3.21 yzhze wolct

52 |Abnormal flap retraction 3.18 woems e

53 |Excessive brake usage 3.17 A5 = B2 A7 37908 w2 A4S A
54 |Approach speed high 3.16 U, o3 2 FT 3.5, o|F ARE o|F W A5 T
55 |Operation right of localizer centerline 3.16 7R 27} 3.4, 3.274 02 Yehd 25 9] dAo
56 |Engine reverse at low speed 3.16 Al v|@A de AZLol 3 14-0] E&E Q)

57 |Turbulence flaps extended 3.15 A2 43 57 @ A e A rlog LB
:2 Excessive power on the ground 23 g oMIEES W7} T4 QoA AAEI} =o
xcessive power increase . o
60 |In-flight high acceleration(vertical, lateral) [3.06 Ao veo, ols A, ol R A, A5 ¥ o

61 |Low pitch rate at take-off 3.03

62 |Early flap retraction 3.03 :: 3

63 |Runway/taxiway rough 3.03 os / N

64 l?)rrlldgitrsélirrllil)hlgh acceleration(lateral, 3.03 2:‘ //, \_\

65 |Rejected take-off at low speed 3.01 62 \

66 |Turbulence flaps up 2.93 D'; e

67 |Speed high during taxi 2.84 e e e e e e
TOGA mode engaged during approach, Fig. 2. Normal distribution table of overall

68 NO G/A 2.81 FOQA event severity

69 |Lift-off speed high 2.73

70 |Slow initial climb 2.69 .

71 |Thrust reverser stowed 2.64 . . . =

72 |Take-off climb speed high 2.58 ol I

73 |Late landing gear retraction 2.54

74 |Holding/excess radar vectoring 2.45

75 |Climb speed high 2.19 :

76 |Go around 2.07 .

PR - simm mElam | wm  wmwms  mm | wmw | msm

ﬁé-x‘il 30 sl 0.55 Fig. 3. Segment average for each flight phase

10) A 7L 09ge] BE gAdlA olF AT AE FE AT o|FRE IHAA 7L o]
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A9 Ex= SHAR BAL oA At

HIYEAE R Fig. 49 2ol Uerdth A
Hkow Skl 3.00 F2oll 7MW #2E 2
ols], HiPA F olF A, %, K & A, A=,
A 7 HAE AAETE 2 BEE HoJal 7] o
5 2 AT A5 F e AdEes W2 4=
Helo.

Mo 4
il

2.5.4 FAA- =L &3A FOQA Event &ZIT H|uw

24
2.5.4.1 FAA FOQA Event dZ

FAA AC 120-820] 234 oJHlE ZAES} FAA
AC 120-820f Z=A] Ftout F3AlA AHA|1%
o= AHsk= o[flE ZAEE MW - BA53t

% 59719] FAA FOQA event & 337N 56%)2]
FEo] A7 A 7|EQ 3.58S 2Isto] A e}
wom, 1 ug oty Zth

- Engine Over temp, Rejected Take-Off at

High Speed, Overweight Take-Off, Lift-Off
Speed Low, Pitch High at Take-Off, Take-Off
Climb Speed Low, Excessive Bank Angle at
Take-Off, Height Loss in Climb, Flap Limit
Altitude, Operating Ceiling Exceeded, Landing
Gear Down Speed Exceeded(Mach), Mmo
Exceeded, Vmo Exceeded, High Descend
Rate, Approach Speed Low, Landing Gear
Down-Speed Exceeded(IAS), Operation Below
Glide slope, Descend Below MDA, Flap
limiting speed, Late Landing Configuration,
Tire Limiting Speed, Pitch High Landing,
Pitch Low Landing, Hard Landing, Bounced
Landing, Overweight Landing, Abnormal /

=3 ) & S YED —EHE —HEF 7t

Fig. 4. Normal distribution table of FOQA event
severity by flight stage

Incorrect Landing Flaps, Stick Shaker Ope-
ration, GPWS Warning, Engine Failure, TCAS
Advisory

2.5.4.2 FAA 2X&}, StZAt AtH| A2 FOQA Event

S 17719 FAA AC v]xet 5 5 6703 35%)
FEo] 3.5% oo, AAETE A UEhdTh
- Overweight Take-Off, Minimum Maneuver-
ing Speed, Minimum Maneuvering Speed,
Single A/P Autoland Detection, Low Fuel at
Landing, Windshear Warning, Speedbrake
Use with High Engine Thrust
FAA ACe] 23t=|o] QUA] AL 371 FsAtollA] A}
Aoz AHsoh= oMIE F, AHZtE7} 3.5 oo R
FHE FEHEC FAA ACO 23+ Holgla, 34 35
AfAE B-EH0R AHsk= oHIES] AALT} &
< 9| Hlgo] ¥ W 2ES HoItKTable 5).
FoAE Ao E YPE Ak, EARL E o
ZbAgofjof] gk ARS8 2 & FOQA event 5
A7golk= ARE Hol7] Wigol, A= =& 2=
HREE FAA ACO 23 oJfIES0] FFA AH
A1 o|flE HEo] 23R ok AH7E i
AT O Table 63t Zo] FAA ACS] oHIE &
Fo| A A A oMIERTH a4 E A
ks SHolA & ekt & 4 91, widd
FZA AR F o2 AESk= FOQA event?] ¢ &
73730l tsf oEo] A7)

Table 5. FAA-airline event flight stage comparison

status
FAA event FZA event
E RS E X0 FAA FEAr
FAA | A7z | B34 | Az
A &
ol% A 6 6 2 - 0
ol 9 45| 17 14 6 3 1
+=% 7 5 4 2 1
s 2 d2| 20| 18 10 2 0
25 16 11 7 5 2
A5 5 4 1 0 3 0
7€} 6 4 4 2 2
Al 76 59 33 17 6




FFZ 2Pt SYBARFE Y oMIE 93 U A4E SHE9 24} 95

Table 6. Items not included in FAA AC or airline - Engine Over temp, Lift-Off Speed Low,
FOQA event Take-Off Climb Speed Low, Height Loss in
B FOQA event list e Climb, Landing Gear Down Speed Exce-
dedMach), A h Speed Low, Landi
Overweight take-off 305 eded(Mach), Approach Speed Low, Landing
Gear Down-Speed Exceeded(IAS), Late Land-
FAA AC 9] Minimum maneuvering speed | 3.76 ing Flaps, Low Power on Approach, Landing
Qj(}_%}f Single A/P autoland detection | 3.82 Gear Operation(SPD Exceeded Transit),
z}i]]o_?g Low fuel at landing 4.27 Descend Below MDA, Tire Limiting Speed,
71015 . . . _
Eﬁ%ﬁ_ Windshear warning 413 Pitch Low Landing, Bounced Landing, Over
weight Landing, Abnormal / Incorrect Land-
Speedbrake use with high 3.61 . .
engine thrust . ing Flaps, Engine Reverse at Low Speed,
- Stick Shaker Operation, Engine Failure
Engine over temp 3.53 - _
FAA ACOA EHAOoZ Aol = event &
Lift-off speed low 3.89 Zo|E =2 A7FEE Kol oMlES} 197)7}F 24
Take-off climb speed low 3.51 o]—U:L o= 7iE FFAIA 7102 FOQA event®
Height loss in climb 3.78 EFolo] AEsfof & FEE0| US ushth
Landing gear down speed 3.81
exceeded(Mach) ‘ 2.5.4.4 NME
Approach speed low 3.95 FAA ACS} = 37] 3FAko) FOQA event 2| A
Landing gear down-speed EQ] AZLE BA B A3k FAA ACO= ZSHER]
exceeded(IAS) 377
ASkoL} GBAIN AAHOT el BAE, E
Late landing flaps 3.69 L FAA ACO= ZEEQ oL}, SREAloA] AHH oz
?‘E‘A]; Low power on approach 3.94 AHslR] o= Y AEE BESI9it Z2te] gAET}
0]z - =
oHIE & Landing gear operation(SPD 3.76 7R AAES Bl B4R A, AAErE o b
21913 FAA exceeded transit) ’ et O]hﬁ_]E =, 7515(}51 2 Ax AT 7RsAo] =2
AC oHIE -
Descend below MDA 4.12 Holg7t & RN AYH 2ES Hoh o=
RS AE o S A = SpaL
Tire limiting speed 400 Az —,—_—1 3 9 QPR e SHolA = B3
i ) Al EIE 4 = FOQA event E=9] EFSP}
Pitch low landing 4.10 2 gohe AT
Bounced landing 4.23
Overweight landing 3.77 2.5.5 FOQA Event &4 EZ20| o5t Mzl M
Abnormal / incorrect landing 1 =¢ &2y
flaps 59
w3y A 7700 A FOQA eventrh 7HAITL Qe
Engine reverse at low speed | 3.16 242 A 7IXE BEsign. A HRs g <
Stick shaker operation 4.37 Pt (performance limitation)g ZIKL)sk= ol
Engine failure 4.40 E T HAE= oHE ZAIZF Ay AR sigst
© 4L 7 A0, Al fAE Aag AR
_ _ Qe AR(E)HE olHE|T,
2543 g*—g—kf %ES.:.I', FAA EEF:I té OQA Event kﬂ ]_ ] _J_,\E)]gi HEE‘I__ o]];‘]l]Eﬂ_ q.]Eg]_iy_ 31_15
FAA ACOIS 9] 9lont 3] APt Askn  AZHES] $AENE BAROEM, oMIEA At

011] oro oHIEQ] ALoE AZL7} 3,54 olAko /\}_TI__,] H%J 891E oJgfsty AR ASE w3



96 PAS, o], 2%, A

Vol. 29, No. 3, Sep. 2021

2.5.5.1 37|19 Performance Limitation =1HL)
2 AL EA00 siE()ot= Event

Table 732 o] 767F4] FOQA event & 1071 @&
5ol 3719 H5 71E TAE 2T5ks oHIER &
FEA T35 "éb 7ee -’-‘—ﬂ"’]":]'b A& By g
Al(flight limitation)& ZIok= AL Juisict. F2
719 F2A A=E vEg S AR 9ulE
Waskal Qlo] flapd landing gear?] F+30f A&
Ql FeH(stress)& 0] 7|4 Aoz A4d & Qi

HFH FOQA event & 1 AAR Alal- EAkLo] 3
Fole $4Z 7 3= oHIEZL SitKTable 8).

Table 7. Aircraft performance limitation excess(L)

event
&8 FOQA event list Hat
1 Operating ceiling exceeded 4.23
2 Vmo exceeded 4.19
3 Mmo exceeded 4.13
4 Tire limiting speed 4.00
5 Flap limiting speed 3.83
6 Landing gear down speed 3.81
exceeded(Mach)
0 o i S XL
8 Flap limit altitude 3.71
9 Turbulence flaps extended 3.15
10 Turbulence flaps up 2.93

A B 3.77

Table 8. Accidents or sub—accidents(l) event

9 FOQA event list it
1 Rejected takeoff at high speed 4.20
2 Descend below MDA, hard landing | 4.12
3 Hard landing 4.00
4 Engine failure 4.40
5 TCAS advisory 3.85
6 Low fuel at landing 4.27
7 Overweight landing 3.77

A B 4.08

% 771A] oMIER Rejected Takeoff at High Speed,
Descend Below MDA, Hard Landing, Engine
Failure, TCAS Advisory, Low Fuel at Landing,
Overweight Landing®]|t}.
Atal 32 ZAka(]) oJ#lEX FOQA event 99|
7] AAF R EEEE= AT HA|A] 59 HRilo
2L Aol 7hEoiA|ul, 2FAE A AXgE &
AZYAEQRIY 2+ vliwdel o=t Faixl At
£ Fdflof stEE 1 IHoA E tE ARLE o]o]
A 7Fs/d0] =oA AT =T =A UEhd ZoE H
It
ojZfgt o|FE item AAIZF At FAAL(DO] i
Sz oMIE= ARaLo] 1S AlBH(E)SH= eventt &
7] performance limitationZ 23Kt oJHIES]
£4E& I 7K ot EFOCE low fuel at
1and1ngl—]- overweight landing® A% Al 7} 4
Ae 5 Hxgth Io] sfgdcls oHIEES B
A7F 4.088 37HA] 78 & 7P =2 A4EE B
]It}

2.5.5.2 At 2 TAtIO| 21012 H|S(E)ot= Event

Al ALY RIS ABHE)She eventd] &S
7F¢l o[HlE:= Table 99} Zo] & 52719 FE02,
ol 7ot & A, ZF9 oA =2 AdrE
Hol= Z0 2 YEth ok&d 7EE EREUH
= = AL79] U012 A|lFIH= eventd] 42 7HA
EEL ¢ 52 A4%E EQItHTable 10).
Atal & AR o]od 4= Q= AR TS
sk=tl B &4 7ML Yl oMIESS
87} Ql=d, Lofy Io] BIsh 3t E 9 7
e} AAEA] gk &Eo] 7] wiEelth

~

1

jﬁ

rzm

g nE

2.5.5.3 AJAHH

FOQA event % L, [, E 27}4] o|49] $4& 714
I Q)= FOQA eventd4E AZIw7) 7| Yelgtt
SR £48 71 event Foll= £9] Lo] 7F &1,
A9l RIS AlFdshe oJHIER] EolME =2 417t
TE Uetia qlom, ZH7te] olEZF AUl Gl
&30 whet AR A9t H= HolEE EEchke bl

78k wiE= Q7o) @ 4 glomz 2Ws mgrt
Art.
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Table 9. Events that provide the cause of acci— Table 9. Continued
dents and sub-accidents(E)
49 FOQA event list Yot
w? FOQA event list B 39 Early flap retraction 3.03
1 Stick shaker operation 4.37 40 Runway / taxiway rough 3.03
2 Pitch high landing 4.35 A On-Ground high acceleration(lateral, 3.03
3 GPWS warning 4.33 londitudinal) :
4 Late landing configuration 4.26 42 Rejected take-off at low speed 3.01
5 Bounced landing 4.23 43 Speed high during taxi 2.84
6 Windshear warning 413 44 TOGA mode engaged during approach, 281
NO G/A
7 Pitch low landing 41 45 Lift-off speed high 273
8 Pitch high at take-off 4.05 46 Slow initial climb 2.69
9 Approach speed low 3.95 47 Thrust reverser stowed 2.64
10 Low power on approach 3.94 48 Take-off climb speed high 2.58
11 Abnormal / Incorrect landing flaps 3.91 49 Late landing gear retraction 2.54
12 Lift-off speed low 3.89 50 Holding/ excess radar vectoring 2.45
13 Operation below glide slope 3.82 51 Climb speed high 2.19
14 Height loss in climb 3.78 52 Go around 2.07
15 Excessive bank angle at take-off 3.74 AA B 3.36
16 Late landing flaps 3.69
17 | Speedbrake use with high engine thrust |3.61 Table 10. Comparisc_m of ea_ch flight phase_ for
18 High descend rate 3.55 the severity _of high" among accidents
and sub-accidents
19 Take-Off climb speed low 3.51
T52 FOQA event list Bt
20 | Late heading change in final approach |3.43
Pitch high at take-off 4.05
21 Long flare 3.37
b e d p Lift-off speed low 3.89
22 (@) ti i . =R
peration above glide slope 33 OI;::&X Height loss in climb 378
23 Landing in a crab 3.36 Excessive bank angle at take-off 3.74
24 Abnormal flap extension 3.34 Takeoff climb speed low 351
%5 Take-off warning 533 Late landing configuration 4.26
26 Speed high at landing exit 3.32 Approach speed low 3.95
27 Touch and go 53 st 9 Low power on approach 3.94
28 Short landing distance 3.27 BT Operation below glide slope 3.82
29 | Abnormal configuration - flaps/speed brake |3.26 Late landing flaps 3.69
30 Operation left of localizer centerline |3.21 High descend rate 3.55
31 Abnormal flap retraction 3.18 Pitch high landing 435
32 Excessive brake usage 3.17 " Bounced landing 4.23
=
33 | Operation right of localizer centerline |3.16 R Pitch low landing 4.10
34 Approach speed high 3.16 Abnormal / incorrect landing flaps | 3.91
35 Engine reverse at low speed 3.16 Stick shaker operation 4.37
36 Excessive power on the ground 3.13 5 GPWS warning 4.33
7
37 Excessive power increase 3.12 Windshear warning 4.13
38 Low pitch rate at take-off 3.03 Speedbrake use with high engine thrust| 3.61
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mn. a2

371 At shhe] ERPAg gl oJsl gt
= ZA°] ozt BuEAY QIAERA] P2 L2 &
AL o[HIESC] sl LAYt webA ol JAH
EoPd 945 WaEsto] 2 WekE RSk, 2%
FAAE =071 fIsl A&AR1 ol =} E4o]
Zasith

FAA AColA H1gt oIE EZa} i 371 5At
ol #EsH= FOQA eventE H|aL- 4511, FOQA
event AA7F 7M1= AAEE A -EF W=l 3
AL Z71800A AERAL 3 A Al 7HR] 280 B
o 4 QA

AR, E29 2.5.3 HFGAE HAEY] Hat oA
= 4 U%0] Fa9td AR H(safety performance
indicator) A Akal- SARL - g7 =2 WY
She B @Ak o] A% 9 AT DAY W, FOQA
event?] At 84 A3, & cruise)dAE ZFTE
A 1ol AARA dojd &= Q= oHIES] AAET} =
Al et E3] = Hcruise)dAONA stick shaker
operation, operating ceiling exceeded, Vmo-
Mmo exceeded¥} Zo] AJ59HA 3t Ex= 24
e T 5 e Aol et A3E x24T
Uty HQIT
=4, FAA ACOIA HI5H= FOQA event HAE
AL A A G AES] HA o] gk EAo]

A2 w7 Erha 245 eventE0] FAA AC B
FEAEY] BEZ0A AlQjEo] Q= A2, SHHoRE
2450 & o[HIEZ} =R Qhtirt AR} dofdt
o] ] BEFo| EPhe AREE #E7} o] FojA|aL
Q2 AARRITE. FAA ACOlA AA%E FOQA event
53} Zo] I Al drd & Sl= FOQA
event 59| #FE3}F Lasith

A, FOQA event=9] &4 Al 72 ERs3H
A1 Bl £4& 7L 3= FOQA eventds
A= 22 02 Yeiith B, A &4
< 7H event Soll= 53] 337] 45AE 26t
= oHIE()Y AZ=7t 7P EARE ALY Al
AlBol= oMIE(E)INE =2 AA4EE Hols &5
o] &Afgte}. Z¥Zte] o[flEZ} ZHA 1L Sl &/l w
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