ASC-TRM-02-03-001



(02) 2547-5200

(02) 2547-5200

01 02 m3 04 a5

99 03 1 13

919 03 20

AIRS FOM FOQA ICAO LOAS

FOQA
ICAO 362 3.63
1 2002 1 1 20,000
2005 1 1 27,000
FOM
LOAS AIRS

ASC-TRM-02-03-001 1



O L
0 2.
O 3.
O 4.
O 5.
O 6.
O 7.

O 8.

O (1)
0 (2
0 (3)
0 (4)
0 (5)

ASC-TRM-02-03-001




Airbus
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Flight
Operation Quality Assurance(FOQA) Line Operation Monitoring System(LOMYS)
Aviation Safety Reporting System(ASRS) Aviation Safety Reporting
System(AIRS) Flight Operation Monitoring(FOM)  Global Aviation Information
Network(GAIN)...

NASA LEIDIN UNIVERSITY
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(AIRBUS) (CATHAY PACIFIC
AIRWAYS)
200

CATHAY CITY
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PROVISIONAL AGENDA

Tuesday, March 12"

08h00
08h30
08hab - 08h15

0ah15 - 08ha5

08h45 - 10h15

10h15 - 10h45
10h45 - 11h15

11015 - 11h45

11hd5 - 12h16

12h15 - 12h45

12h45 - 14h00
14h00 - 14h30

14h40 -15h25

15h25 - 15h55
15h55 - 16h4a0

16h45 - 17h30

14h30 to 17h30

19h00
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Registration & Coffee
Woelcome & Call to Order f Conference Admin.
Key Mote Address

Avigtion Safety Culture
by Patrick Hudson, Leiden University

Airbus Flight Safety Management and Accident Prevention Initiatives
by Kwok Chan, Airbus, Flight Safety Director

Coffee Break

Airline Flight Safety Management: Role of Flight Operations Monitoring
by Jari Nisula, Airtbus, Group Manager Operational Monitoring & Incident Reporting

LOSA program
by Capt. Dan Maurino, CACI, Coordinator Flight Safety & Human Factors Programme

Airbus Flight Operations Monitoring Approach
by Anne Fabressae, Airbus, Line Assistance Director

Operators Experience with LOSA
by Cathay Pacific Airways

Lunch

Getting more out of Incident Reports
by Jean-Jacques Speyer, Alrbus, Manager Operational Evaluations

Workshop 1: Crew reporting
by Patrick Hudson, Leiden University
and Jean-Jacques Speyer, Airbus, Manager Operational Evaluations

Coffee Break

Workshop 2: Cockpit Observation
by Capt. Dan Maurino QAC, Coordinator Flight Safety & Human Factors Programme
and Cathay Pacific Alrways

Workshop 3 ; Flight Data Monitoring
by Anne Fabresse, Airbus, Line Assistance Director
and Capt. Bertrand De Courville, Air France, Prevention & Safety Departmeant

Supplementary Activities:
Demo Al simulators: by John Bent, Vice President, GECAT Hong Kong
Damo Al FOM tools: by Patrick Guinebaud, Airbus, FOM System Engineer

Conferance Dinner & Guest Speaker



Wednesday, March 13"

08h30

09h00 - OSh20

08h20 -08hEs0

09h50 -10h20

10020 - 10h50

10h50 - 11020
11h20 - 11h50

11h50 - 12h 20

12h20 - 14h00
14h00 - 14h30

14h30 - 15h00

15h00 - 15h30

15h00 - 15h30

15h30 - 16h00

Registration & Coffes
by Conference Team

Introduction of the Day Session
by CEQ fram Hong Kong Authorities

European Flight Data Monitoring Concept and Regulatory Process
by Georges Rebender, JAA Flight Oparations Director

Air France : 25 Years of Experience
by Capt. Bertrand de Courville, Air France, Prevention and Safety Department

Flight Event Analysis Process
by Philippe Burcier, Airbus, Operational Prevention and Safety Assurance Manager

Coffes Braak

CAAC Requirements on Flight Safety
by CAAC Headquarters Represantative

Accurate Event Definition: A Joint ManufacturerfOperator Process
by Capt. Jean-Michel Roy, Airbus, Training Policy Director

Lunch

China Southern; Implementation of a FOM Program
by China Southem

Manufacturer Operational and Human Factors Analysis of In-Service Occurmences
by Michel Trémaud, Airbus, Senior Manager Operational Standards Development

Programme at Middle East Airlines
by Capt Mohamed Aziz, Middle East Airfines, Head of Corporate Safety

Flight Data Monitoring - A Training Tool
by Capt. Jean-Michel Roy, Airbus, Training Policy Director

Panel Discussion - Wrap Up and Close
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Flight Operations Quality Assurance FOQA
ICAO 3.62
3.63 1 2002 1 1
20,000
2 2006 1 1
27,000

3.1 A View of Accident Prevention from an Accident | nvestigator Perspective
Kwok Chan  Airbus

Kwok
v
v
v
v
v
v
Proactive Safety Systems
Latent threats and Active
failures
ASR MOR
LOSA FOQA FDR QAR
“Lessons Learned” report (De-identified)
2
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Event

Kwok Chan
Airbus Prevention is better
than Reaction

Accident Investigation vs Proactive Safety Systems

Accident Scenario Operations Monitoring Scenario

& [aunch of crisis Go-Team & Yoluntary crew reports

® On-Site logistics & [ncident report (AR, MOR ],

& On-site wreckage data & Survey findings (LOSA)
S ® QAR FDR readout

z gﬁ%ogféig s ® Human factor confidential report

® Recorders processing ® [nternal Confidential Analysis

i o O & Confidential interviews

® Crew statements (if available) 2 ;‘ésﬁgggdsjl_eamed" Gt

oot ® Proactive safety enhancements

® Probable cause

e Safety recommendations & Confidentiality maintained
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Accident Scenario

Operations Monitoring Scenario

v" Crisis Situation

®  Unplanned

B Hits you when least expect
v Launch of Crisis Plan
v Media attention

Your world is suddenly turned Upside
Down

Routine review

Trend analysis
Incoming reports
Special study or Survey
Regular operation work

INENENENEN

1. On-Scene or Initial tasks

v' Get to the scene v" Familiar environment
v' Formation of Working Groups led by |v*  Activate safety committee meeting
1C v’ Set objectives for review
v" Health and Safety awareness On- v Gather all available and relevant data
Site
v' On-Site data gathering
v Preservation of Evidence
2. Data Retrieval / Recovery
v' Search and rescue takes priority v' Ready access to recorders
v" Recovery of recorders responsibility)v"  Routine downloading
of State of Occurrence
v' may not have resources
v' Condition Unknown
3. Analysis of Data
v State of Occurrence may not havelv"' Internal Analysis
processing capability v Afew key people
v Use of another State’ s facilities and v' Confidential
resources v Own equipment and resources
v' Time Pressure v' Use of manufacturer’ s resources
v’ Travel v' Set/ Agree time scales
4. Crew Statements
Crew Interview (if Available) Crew Reports
v Immediately after incident /v° Confidential, protected
accident (Agreement)
v"Under the auspices of the IIC |v" Identifiable by Flight Safety
v" Pilot Union Rep. present Manager (FSM) only
v'Under stress, tension on both{Crew Interview (if required)
sides v' To obtain clarification
v' Language differences v" One-to-One, between FSM and
v'__Fear of Incrimination Crew Member

ASC-TRM-02-03-001
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v Sometimes non co-operative,|v' Between persons of trust, co-
confrontational operative spirit

Non-punitive

Clear objectives; seeks to

enhance safety

AN

5. Final Report

Lessons Learned
Corrective actions launched
No punishment

Confidential

Enhancement of safety

Factual Report

Analysis Topics

Probable Cause

Safety Recommendations

ENENENEY
ENENENENEN

jungle, heavy rain, heavy smoke (from forest fires)
® 3 weeks to recover FDR/CVR

® FDRtape damaged (3 weeks in the mud..tape corroded), tape
cleaned, then O.K. CVR poor quality

# Final Report; not yet issued

11997 10 A300
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A320 BACOLOD - MARCH 1998

Loss of directional control on landing and runway overshoot

DFDR / CVR; good quality

»
# On-Site logistics; easy access, hot sun, housing area
]

# Final Report; intemal to government, reports in media

21998 3 A320
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A310 SURAT THANI - DECEMBER 1998

& | oss of control dunng Go-Around
& On-Site logistics; swamp, access by truck / boat, heavy rain

® FDR captured the accident, CVRE poor guality (spectrum
analysis performed to check pitch trim)

& Final Report; due to be released 2002

31998 12 A310

A330 AZORES - AUGUST 2001

Emergency landing with Dual Eng Out from FL320 ifuel leak overboard)

Airport closed for 3.5 days; access by boat or military C-130

.
e
& After both Eng Out, emergency power; No recordings on FDOR/CVE
& On Ground the 2 hour CVE was over-written for 1.5 hours

.

Imvestigation; On-Going

42001 8 A330 CVR FDR
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3.2Airbus
Anne FABRESSE LineAssistanceDirector
Flight Operation Monitoring FOM

FOM
Line Operations Monitoring System LOMS 6
v
v
v
v deviation
v
AIRBUS
8 LOMS
1dots 1000 -500
3

Operations Assessment System LOAS  Airbus
LOSA

Incident Reporting System AIRS  AIRS

5 Airbus

flight profile

1000
1dots 50

Line
LOAS

Aircraft

Airbus Teledyne

DFDAU LOMS
Teledyne
Analysis System FLIDRAS
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Flight Operations Monitoring concept

— T

(15) :

MINOR ACCIDENT
WITH DAMAGE AHD INJURY .

(300)
INCDENTS AND HEAR MISSE S

Prevention:
By identification of {15000)

precursors 'Df OBSERVED WORK ERRORS
incidents or

accidents

5Airbus Proactive Vs. Reaction

FOM Data and Methods

L—F%m

What & Why

B o
Methods

Flight profile sp ecifications
FOM Handhook

FOM training

6 LOMS
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Tools for detection of deviations
@ Flight Data Monitoring : the Tool-Box

[{ Crew Performance

. measureIent,
PCMCTA DISK [EEELact 88 LOMS Trend analysis
date potential risk detec ion
A
F T
Statistical Reporting Flight Animation
LOMS : — -
Btk
m i —— ' 1 Expanciscen byEroat bnb
Monitoring ——
System =
—
7 LOMS I

Gate 2 Gate 3

CONTINUOUSLY
1000 ft 50t HIGH IN APPROACH
8 LOMS 1000
1dots 1000 -500 1dots 50
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3.3

Neil Campbell BASI
Neil 1999
v’ 1999 QAR
v 1992 L1011 B747
v’ 1995 QAR B747-400:23  B747-200F: 4  B777-300:7
B777-200: 5 A340-300 14 A330-300 20
v’ 1998 Cooperated Safety
Department CSD
v’ 1998
v’ 1999
v QAR
B747-200F A320 B747-400 A340-300 A330-300 B777-300
QAR 139 404 428 434 403 1,321
FDC FDC
Spirent GRAF VAX
PC Airbus LOMS  Spirent Vision QAR
OQAR

GPWS/TCAS Warnings Limit Speeds

(VMO, MMO, Hap & Gear) Take-off/Landing Speeds Pitch/Roll Limits Rushed

Approaches (Late Landing Flap, High ROD’ 9)

QAR

ASC-TRM-02-03-001
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3

10B |Unstick Speed Low V2-8:1sec V2-8:1sec V2-8:1sec V2-8:1sec V2-8:1sec
10C [Tyre limit Speed Vtyre-5:1sec Vtyre-5:1sec Vtyre:1lsec Vtyre-5:1sec Vtyre:lsec
20A  |Pitch attitude high takeoff 10deg:1sec 10deg:1sec 12deg:1sec 11deg:1sec 12deg:1sec
20B |Pitch attitude high landing 10deg:1sec 10deg:1sec 12deg:1sec 11deg:1sec 12deg:1sec
20C |Pitch attitude low landing -1deg:1sec -1deg:1sec Odeg:1sec 0deg:1sec 0deg:1sec
21A |Bank angle (20-100ft) 10deg:1sec 10deg:1sec 10deg:1sec 10deg:1sec 10deg:1sec
21B |Bank angle (100-500ft) 30deg:1sec 30deg:1sec 30deg:1sec 30deg:1sec 30deg:1sec
21C |Bank angle (>500ft) 35deg:1sec 35deg:1sec 35deg:1sec 35deg:1sec 35deg:1sec
21D |Bank angle (<20ft) 12.8deg:1sec 14deg:1sec 8deg:1sec 8deg:1sec 8deg:1sec
22A  |ROD (<400ft) 1200fpm:1sec 1200fpm:1sec 1200fpm:1sec | 1200fpm:lsec 1200fpm:1sec
22B  |ROD (1000 to 400ft) 1200fpm:1sec 1200fpm:1sec 1200fpm:1sec | 1200fpm:lsec 1200fpm:1sec
22C  |ROD (2000 to 1000 ft) 1700fpm:1sec 1700fpm:1sec 1700fpm:1sec | 1700fpm:lsec 1700fpm:1sec
22D |Height Loss - Initial Climb 100ft:1sec 100ft:1sec 100ft:1sec 100ft:1sec 100ft:1sec
22F |Slow Climb to 1000 ft 60secs 60secs 60secs 60secs 60secs
22H |Descent Rate 10000 - 2000 ft 5000fpm:1sec 5000fpm:1sec 5000fpm:1sec | 5000fpm:1lsec 5000fpm:1sec
23A  |Normal Accel - Ground <.6g or >1.4¢g <.6g or >1.4¢g <.6g or >1.4g <.6g or >1.4g <.6g or >1.4¢g
23B |Normal Accel - Airborne <-1g or >2.5¢g <-1g or >2.5¢g <-1g or >2.5g | <-1g or >2.5¢g <-1g or >2.5¢g
23C  |Normal Accel - Landing >1.5g >1.5g >1.5¢ >1.59 >1.59
23D |Hard Bounced Landing >1.5g then >1.4g | >1.5¢g then >1.4g [>1.5g then >1.4g|>1.5g then >1.4g| >1.5g then >1.4g
24 Go-Around <200ft <200ft <200ft <200ft <200ft
26 IAbandoned Takeoff >90knots >90knots >90knots >90knots >90knots
Flap Slow or Stationary
40B [(notin gated position) 45secs 45secs 45secs 45secs 45secs
40C |Speed Brake with Flap Nil Nil >7deg:2secs Nil >11deg:2secs
Gross Power Change within
41 2mins TD >85%:3secs >85%:3secs >1.4EPR:3secs | >1.3EPR:3secs | >1.4EPR:3secs
Low on Approach
42 [(Bmins to 2mins before TD) 800ft:2secs 800ft:2secs 800ft:2secs 800ft:2secs 800ft:2secs
44 GPWS Any mode:2secs | Any mode:2secs [Any mode:2secs |Any mode:2secs| Any mode:2secs
Reduced Lift Margin
45A  [(CL/CLmax) >0.826:2secs >0.826:2secs >0.826:2secs | >0.826:2secs >0.826:2secs
45B [Reduced Lift Margin Climbout| >0.876:2secs >0.876:2secs >0.876:2secs | >0.876:2secs >0.865:2secs
46A  [Stick Shaker Nil Nil 1sec 1sec Nil
47 Early Configuration Change 1500ft1sec 1500ft1sec 1500ft1sec 1500ft1sec 1500ft1sec
48A [Late Land Flap <1000ft1sec <1000ft:1sec <1000ft1sec <1000ft1sec <1000ft:1sec
48B [Incorrect Land Flap <2ldeg:1sec <25deg:1sec <25deg:1sec <25deg:1sec <25deg:1sec
49 [TCAS RA RA:1sec RA:1sec Nil RA:1sec Nil
50C |Deep Landing >3000ft:1sec >3000ft:1sec >3000ft1sec >3000ft1sec >3000ft:1sec
56A |Below Glide Slope 1ldot:2secs 1ldot:2secs ldot:2secs ldot:2secs 1ldot:2secs
56B [Above Glide Slope ldot:2secs ldot:2secs 1dot:2secs ldot:2secs ldot:2secs
Left of Centre Line (below
56C  |600ft) 1dot:2secs 1dot:2secs 1dot:2secs 1dot:2secs 1dot:2secs
Right of Centre Line (below
56D  |600ft) 1dot:2secs 1dot:2secs 1dot:2secs 1dot:2secs 1dot:2secs

ASC-TRM-02-03-001
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Low Buffet Margin >20,000ft

61 (CLb/CL1g) <1.2:2secs <1.2:2secs <1.3:2secs <1.3:2secs <1.3:2secs
70A |Alternate Law (Airbus) 1sec 1sec Nil Nil Nil
70B |Alternate Law 2 (Airbus) 1sec 1sec Nil Nil Nil

71 IAlpha Floor (Airbus) 1sec 1sec Nil Nil Nil

72 \Windshear (Airbus & 777) 1sec 1sec Nil 1sec Nil

Code |Description A330 A340 B744 B777 B747F

CAAC
CAAC 1990 2001 1992 1993 0.13
1990 2001 0.02
68%  23%
FOQA FOQA CAAC
1997 6 FOQA FSD 1997 No.112 8

Provisional technical requirements for QAR and its ground supporting system 1B
FS 1997 007 ” Requirements for using airborne QAR to realize flight
technique monitoring and quality analyss MDF S199©@ 0 8
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2000 10

2000 MDAS2000
001 QAR
2001
88% QAR  75%
QAR
FOQA
FOQA
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35 [ ]

G. Defer
FOQA
parameters operational baseline
LOMS
v unsafetrend /
v
[ ]
[ ]
[ ]
v
v
v
v 1 4
LOC GIS
v A/D
v
v
v
v 10
v Flight Parameter
Visualisation Tool FPVT PFD 1n
v
v
v what lies behind the words... IE“rotation speed low/hi “changed to
“early/late rotation”
4 the interpretation can sometimes be wrong if not
correlated with the actual context (weather, type of approach, ATC constraints, etc.)
v
v
v
v
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20 T 165
— Raw data parameters N il

—— LOMS visualisation l l
- 5% | + 160
;o Speed 71 ; . _
el Pitch L
5 L’
/ / o
/|

| L

L
2 3 4 5 6 z 8 9 1q
I Time (s)
. p + 145

N
T
:

T 150

™ Sidestick
input

=10

%AIRBUS

10

FPVT looks alike, but it is
ot d PED
Raw data (recorded) :
|- CASC
- RALT
- GSC
/- ILS DME (4 s rate)...

Computed parameters :
- IVVC

% AIRBUS

DME VvV LOC GIS
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v

flight profile deviation
LOMS
13

Information : flags used to identify specific conditionsElementary : Threshold
overshoot from one directly recorded parameter or warning (raw data) i.e
“Deviation...GS...”Elaborated : Threshold overshoot from a parameter
elaborated with several raw data parameters i.e. “Path High...”Composite :
giving “higher level” monitoring capability by “ANDing” (logical conjunction)
of other events e “Continuously
High...”

---------------------------------

1 A Apprcncs D v TR0 L Tl R0
g L AP LTSI S fady | lsan 35 de

ETE [T is 1 1
il 8 e b e 100 wed 3HE | Teedeife0sT e 1100H =1 TOA, (H00
a1 Hgrehl of iescerd ® ey bl e YR wei 24 | I—‘h:l‘?h'_- A0 <1100, (X T
Al 1 G0 warwng tiees RI0R 8K -Cllhi_r'nl-ll]:a L) " wepm |
AR TE Ry bjeed bigh 8 JIER FTE CmS b ilele &k ¥ine
1N d-m‘.m.ux’.ﬂ:.ﬁ- [ T " ig" im"
VAR | TP i) ey B0 AFF m_mm_‘ 1] ] =F
WAL CPE i oo GO AFE TS BRI i ] m=F
AR 53 | L Dl of) whir] o rl:h_tﬁ'_lln i Ea pd
THE TS s O R P A Tondu W 0 P O) TR 1R L] -)}:Il'g
aly =

12
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3.6
Mike Harrison

JAA Flight Data
Monitoring FDM JAA
30 QANTAS FDM JAA
25 18
JAA 70% JAA
SOP
FDM FDM 13 JAA
JAA 2001 6 ICAO FDM JAA
JAR-OPS 1.037
JAR-OPSIEM 1.037 JAA Jet & Turboprop engine
27 2002 1 1
2006 1 1 4 5
27 ?

JAR-OPS 1.037
An operator shall establish an accident prevention and flight safety programme,
which may be integrated with the Quality System, including:
v Risk awareness programmes and;

v Evaluation and promulgation of relevant accident and incident
information.

1. Guidance material for the establishment of a safety programme can be
found in:a. ICAO Doc 9422 (Accident Prevention Manual);
andb. ICAO Doc 9376 (Preparation of an Ops’ Manual).

2. Where available, use may be made of analysis of flight data recorder
information (See also JAR-OPS 1.160(c).)

JAA
10 19
JAR-OPS 1.037
JAA 2001 9
JAA
JAA ICAO
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JAA 2002 2003

1999 ICAO Flight Recorder
Panel  FLIRECP ICAO
26 ANNEX6 Partl Amendment26 3.62  3.63 1
2002 1 1 20,000
2 2005 1
1 27,000
1998
v
v
v
v
v

Annex 6, Part 1, Amendment 26

Standard
3.6.2 From 1 January 2002, operators of an aeroplanes of a MCTM in excess of
20 000 kg should establish and maintain a flight data analysis programme as part of
its accident prevention and flight safety programme.

(3.6.3 From 1 January 2005, an operator of an aeroplane of a MCTM in excess
of 27 000 kg shall establish and maintain a a flight data analysis programme as part
of its accident prevention and flight safety programme.
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4 27
Manufacturer | Aircraft type Manufacturer Aircraft Manufacturer | Aircraft type
type
Airbus A300 Boeing 707 British One-Eleven
Industrie Aerospace
(BAC)
Airbus A310 Boeing 717 British VC10
Industrie Aerospace
(BAC)
Airbus A319 Boeing 727 Bombardier CRJ700
Industrie Reaional Jet
Airbus A320 Boeing 737 Bombardier Global
Industrie Express
Airbus A321 Boeing 747 Fokker 100
Industrie
Airbus A330 Boeing 757 Fokker 70
Industrie
Airbus A340 Boeing 767 Fokker F.28
Industrie
Antonov An-124 Boeing 77 Gulfstream Gulfstream I
Aerospace
Antonov An-72 Boeina (McDonnell- DC-10 Gulfstream Gulfstream IV
Doualas) Aerospace
Antonov An-74 Boeina (McDonnell- DC-8 Gulfstream Gulfstream V
Doualas) Aerospace
BAE Systems 'RJ Avroliner |Boeina (McDonnell- DC-9 Ilyushin I1-76
Doualas)
BAE Systems RJX Boeina (McDonnell- MD-11 Lockheed L-1011 TriStar
Avroliner Doualas)
BAE Systems 146 Boeina (McDonnell- MD-80 Tupolev Tu-134
Doualas)
Boeina (McDonnell- MD-90 Tupolev Tu-154
Doualas)
Yakolev Yak-42
5 27 ?
Manufacturer Aircraft type
Antonov An-12
Antonov An-32
Bombardier Dash8 400
[lyushin IL-18
L ockheed Hercules
L ockheed L-188 Electra
Shorts SC.5 Belfast

ASC-TRM-02-03-001
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,Z"j/

— European Flight Data Conference

G

FDM JAA Full Mem ber%{
Oper‘mfs, JAA Members

13 JAA
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ICAO JAA
FAA
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Airbus
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Mr. Neil Campbell
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FDR QAR [
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