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€ ICAO Annex 6, Part | & Part IlI
€ ICAO Accident Prevention Program (DOC 9422)
€ ICAO Safety Management Manual Doc 9859 V2
€ ED-112 “Minimum Operational Performance Specification for
Crash Protected Airborne Recorder Systems”
€ FAA AC 20-141 “Airworthiness and Operational Approval of
Digital Flight Data Recorder Systems”
€ FAA AC120-82 “Flight Operational Quality Assurance”
€ UK CAA- “CAP 739 Flight Data Monitoring”
@ Australia- CASA Guidance on the Establishment of a Flight Data
Analysis Program/ Safety Management Systems
@ Airbus Flight Data Analysis Events List, Issue 2, 2011,05
@ IATA/FSF relevant documents (FOQA, ALAR, RERR, RERT..)
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€ Flight recorders: Crash protected flight recorders comprise four systems: a flight
data recorder (FDR), a cockpit voice recorder (CVR), an airborne image recorder

(AIR) and a data link recorder (DLR). Image and data link information may be
recorded on either the CVR or the FDR. (ICAO Annex 6 v9, ch6.3)

@ Flight recorder. Any type of recorder installed in the aircraft for the purpose of
complementing accident/incident investigation. (ICAO Annex 13 v10, chl)

@ For Airbus Fleets:
& Crash Protected- CVR & FDR
¢ FDM applications- QAR
& Customized — DAR & SAR
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€ ICAO SARPs — Annex 6 Part 1, App 8
€ED-112

€ CAA regulations
€ AU CASA — CAAP 42L-4(0), CAAP 42L-7(0)
®FAAAC 20-141
€ TWN CAA - 07-02A & App 12
@ UK CAA — Spec. 10A
€®AMM 23-70 & 31-31 & Relevant Technical Manuals
@ Include- Operational test, system test and ground test
®i.e. 31-31-00-970-XX, check or evaluate the control surfaces
deflection
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FAR JAR-OPS / Eurocae / EASA

FAR 121.344 (1991): 34 ED 55+ JAR-OPS 1.720 (1990): 32
FAR 121.344(e) (2000): 57 ED 55+ JAR-OPS 1.715 (1998): 42
FAR 121.344(f) (2002): 88 ED 112 +JAR-OPS 1.712 (2009): 78

6.3.1.2.3 All aeroplanes of a maximum certificated take-off mass of over 27 000 kg for which
the individual certificate of airworthiness is first issued on or after 1 January 1989 shall be
equipped with a Type | FDR.

6.3.1.2.11 All aeroplanes of a maximum certificated take-off mass of over 5 700 kg for which
the individual certificate of airworthiness is first issued after 1 January 2005 shall be equipped
with a Type IA FDR.

6.3.1.2.12 All aeroplanes which are required to record normal acceleration, lateral acceleration
and longitudinal acceleration for which a type certificate is first issued on or after 1 January
2016 and which are required to be fitted with an FDR shall record those parameters at a
maximum sampling and recording interval of 0.0625 seconds.

6.3.1.2.13 All aeroplanes which are required to record pilot input and/or control surface
position of primary controls (pitch, roll, yaw) for which a type certificate is first issued on or
after 1 January 2016 and which are required to be fitted with an FDR shall record those
parameters at a maximum sampling and recording interval of 0.125 seconds.

(ICAO Annex 6 v9, ch6.3)
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3 Indicated airspeed or calibrated airspeed 1kt/1kt 1s/1s
26 DME 1 and 2 distance 1NM/1NM 4s/4s
31 Latitude/Longitude --/0.002 deg A4s/4s

33 Ground Speed 1 kt 1ls

a0 [am e s Jwow

DME 1 NM 1NM 0.25 NM 0.063NM 0.50NM
GSPD 1.0 kt 1.0 kt 0.5kt 0.25 kt 1.0 kt

Lat/Long. Pos ~0.00017 deg ~0.00069 deg ~0.00017 deg /same
~0.00069 deg
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B i V&L (GPWS, TCAS, Stall, Engine Fire..)
| L|m|t speeds (VMO, MMO, Flap & Gear)
B Takeoff & Landing speeds, configurations
B Pitch & Roll Limits

B Unstable Approaches (late landing flap, high ROD..)
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®FDM eventsit & B # 16

@FDM events{fa): & #4515
@Events # 3 sst T @AM FEHEM

FDMS i $1 - &35 3 | Events
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B AFM/FCOM (FAR OPS/JAR OPS): 1,000 ft ~ 1,200 ft

B Advisory data: 2,000 ~ 2,300 ft from threshold or 25
~ 33 % of LDA

B Cathay Pacific “safety policy” - 1,500 ~2,000ft

Delta Connection
T/D 2,900ft
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FOQA Event Vs. Occurrence Data
Low Pitch During Touchdown

Low Pitch During Touchdown

Pitch [deg)
i

T @ HOTRAR - 100 1 ¥12107), ¥ s iRgrPitch® - 50, 3 ~ 10%< it 1%
T35 o 59,8 = /(588 fpm] PR R 3 g

2012 % TR §

13



B744 RV: RCTP RWY 24% ¢

NOS

£ 7Bk RA 50 1
L1244 $12 :

RA 40w
AICE: it 235 231 239 246 241
AICy 7 & -35 -2.8 -10.9 -158 53
ACRéum 233 2 2 6

20128 % T2 A3t &

FRDEH asE B
B744 RV: RCTP RWY 24% # % 3-# f7uw 233 E 4

7

CAM:(f 324 i (4 )

CAM o (TR

OTH: continue gory one aght sht

OTH : ipe e gory one gt e tblishd

URE S FUTY

AWOS06/24 37:31~50 & R 2~4kt,
350~ 360/ 10~ 13 knots < Rk 6.5~10.5 kt

:

X E$
31. 0164 £4a: 31 2664 £ &3

20128 % T2 A3t &

14



ERPEHS BB RO < EMR

& Hs S A5R > KR ER
160 ~120 kt=>1#p # w a4 £
%14 23.5~17.8%
& sl 4 L3R R EAR
160 ~120 kt=D1#pr H v B H £
%1 14.1 ~10.6%

BE3K i 7R 200 o E i
160 ~120 kt - vk’&alg % 4 3-58
RISFH Az » B w kB EAN
%+118~53

FDM/FOQA “Heading
Deviation at TKO/LND > 5
deg”, &% i & s

AY =V xSin(Ag)

A¢ = WRwY true heading — ('//AC magnetic heading T Drift Ang|e+ mag. declination)
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(FSF ALAR Toolkit, 2000)
A3 & IMC 1000 = ; VMC 500
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Source: 2011 ICAO GRSS & 2011 NBAA RE Prevention Prj. (Jim BURIN/FSF)
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- Vref +5 ~ +20 kt g i RA dev +10~15
: slat/flap /ILDG(22 M
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Some Operators may add extra-parameters:
ASY. Thrust , Pitch rate, Dual Control, short flare (3~ 5s)...
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Cat. Event Type Threshold

ILS Above G/S > 1 dot, 5 sec
Below G/S > 1 dot, 5 sec
Loc Deviation > 1 dot, 5 sec
CAS High Speed > Vref+20 kt, 3sec
Low Speed < Vref, 3 sec
ROD High Descent Rate > 1,000 fpm, 3 sec
Thrust Low Thrust Descent N1 < 35%, 5 sec
Conf.  Late Flap Extension Any flap movement > 2 deg
Late Gear Extension Any gear movement
Speed Brakes Deployed Any deployment of speed brakes
Alt. Unstable Pitch Abs (pitch) > 15 deg, 3 sec; STDEV(pitch rate) > 1.25deg/s
Unstable Roll Abs (roll) > 40 deg, 3 sec; STDEV(roll rate) > 3.5deg/s
Unstable Yaw STDEV(yaw rate) > 1.25 deg/s
GPWS GPWS Alert Any GPWS Alert
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Event type Duration (520

1. SPD Dev. in App.

. G/S Dev.

. LOC Dev.

. HDG Dev.
. High Decent Rate

. High Bank in App.

. Delayed LDG down

B 2. % ¥ F e

= Vref +20 or = Vref (1000 ft ~ 500ft); 8
= Vref +15 or = Vref (500ft ~ 50 ft)
= Vref +10 or = Vref (below 50 ft)

|G/S| = 1.0dot(1000 ft ~ 500ft);
|G/S| =0.75 dot (500ft ~ 150 ft)

|LOC| = 1.0dot(1000 ft ~ 500ft);
|LOC| =0.75 dot (500ft ~ 150 ft)
|[LOC| =0.50 dot (below 150 ft)

|A/C HDG — RWY HDG| = 5 deg

VS| =1100 fpm (1000 ft ~ 500ft);
VS| =1000 fpm (500ft ~ 50 ft);

VS| =700 fpm (500ft ~ 50 ft);

|Roll att.| =15 deg (1000 ft ~ 400ft);
|Roll att.| = 10 deg (400ft ~ 100ft)
|Roll att.| =8 deg(100 ~ 50 ft)

|Roll att.| =5 deg(below 50 ft)

< 1,000 ft detected

. GND SPL LEVER not armed detected

. GPWS alerts

10. Wind Shear alert

detected

detected

Event type Duration (s2c)

. Alt. Dev. At 50 ft
.SPD DEV at 50ft
. SPD high at T/D

. High tail wind

. Dual Control

. High Pitch & rate
. Long Flare Time

. Long T/D POINT

. Hard Larding
or bounce landing

layed deceleration

11. Abnormal deceleration

12. Abnormal Braking

20128 % T2 A3t &

Passed through RWY THR= RA 10 ft 2
Vapp = Vref +10, Vapp= Vref 2
VT/D = Vapp detected
VGS-VTAS = 8 kts (AFM limits 10 kts) 2
Dual Pitch and roll control 2

|PTH| =xx (A/C type related); |PR| = 3 deg/sec 2
RAS0FT~MT/D = 12 ~ 14 sec (A/C type related) detected

RAS50FT ~M T/D =1,500~2,500 ft (A/C type related)
Vg =1.7g or Vg=0.8g * 2 samples

M T/D > N T/D >3 sec M T/D - T/R DEP 5~10 sec detected
M T/D - SPLs DEP >3 sec

Long. Acc =-0.35¢; or Long. Acc =-0.15g * 4 samples
ASY. Spoilers or Spoilers not DEP.
ASY. T/R or No T/R (delta N1 > 10% or EPR >0.15)

After 3 sec of M T/D, Wheel Speed < 100 kts 2~4
Brake pressures fluctuation TBD
Hydraulic failure related to brakes detected

19
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From Threshold to Touch down (RA 50 FT ~ M T/D

Event type Duration (s20)

1. Lat. Dev. LOC= 0.5 ~0.75 dot (depends on RWY Length & Width) 2
2. HDG Dev. |A/C HDG - RWY HDG| = 5 deg 2
3. High Pitch |PTH| =xx (A/C type related); |PR| = 3 deg/sec

4. High bank att. |Roll att.| | = 5 deg

5. High CRS wind IRS /METAR =» cross wind =15 kts (A/C type related)

6. High tail wind VGS-VTAS = 8 kts (AFM limits 10 kts)

7. Dual Control Dual Pitch and roll control (if recorded)!

Event type Duration (sec)

1. Lat. Dev. LOC= 0.50dot (DEV. 35 ~ 70 ft, btw 8000 ~ 4000 ft) 2

2. HDG Dev. |A/C HDG - RWY HDG| = 5 deg 2

3. High Lateral |drift angle] = 10 deg or |[Rudd Pedal| | = 15 deg 2
Operation Or |lat. acceleration| = 0.2 g (4 samples)

4. Asy. TIR |EPR1-EPR 2| >0.1 or [N11-N12[> 10% 2

5. Asy. Spoilers Asymmetric left & right —Spoilers or not deployed 2

6. Nose Tiller GS>40 kt, nosewheel-steering tiller operation 2

7. Lateral Acc |acc. Ay| = 0.35¢g 2 samples




