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ANALYSIS WORKFLOW

FDA Objectives

=» Identify potential and actual hazards in operatin;g

procedures, fleets, aerodromes, ATC procedures, etc...
=> Identify trends

=» Monitor the corrective actions effectiveness

> ..
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ANALYSIS WORKFLOW

FDA Workflow

Hazard Identification through
- Occurrences
- Trends
Monitoring
NEED OF A MEANINFUL DATABASE

Cleaning
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ANALYSIS WORKFLOW - CLEANING

Physically wrong Events / Flights can be generated by:
* Acquisition Chain failure
* FDA software algorithm logic limitation

Some others are not relevant because out of realistic environment

The Flight Data cleaning task is done systematically on the new
data entering the system, this data cannot be used for
aggregation or statistical purpose before the end of this cleaning
process.
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ANALYSIS WORKFLOW - CLEANING

All remaining reliable events are stored into a clean and
meaningful database and will be investigated on a regular basis
to highlight any trend that could show a latent or potential risk.

This guarantees a faster and more accurate occurrence
analysis.

A cleaning is necessary,
but it is usually difficult and time consuming
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ANALYSIS WORKFLOW - CLEANING

TECHNICAL CLEANING

Detection of wrong flights

Goal is to detect invalid flights due to technical problem, e.g.
flight phase detection, data frame counter, etc...

Some automatic special events can highlight possible wrong
flights:

* corrupted data (100),
* incomplete flight (109),
* unknown phase (110).
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ANALYSIS WORKFLOW - CLEANING

TECHNICAL CLEANING

Detection of wrong events
Goal I1s to detect invalid events due to technical failure e.qg.
sensor failure, Bias etc...

Mainly identified though:
* very high deviation from operational envelop

(e.g. speed at 300 kt at takeoff)
* and/or being out of operational reality
(GPWS alert in cruise)

@ AIRBUS
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ANALYSIS WORKFLOW - CLEANING

TECHNICAL CLEANING

Detection of wrong flights/events

When a flight or an event is identified as wrong or false, the
cause should be Iinvestigated and related staff/organization
should be informed.

And finally the flight/event should be deleted to prevent from
polluting the database.
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ANALY SIS WORKFLOW - CLEANING

A319 example

A Events l % Right Phases ] &l 3D ] Corfiguration ] Aiport ]
Single Events

=

Ewvent | Time Description Uit Lo tedium High
1917 100772004 06:47.56 GMT  Stick dual input [#r=2°] &MND [1>=2"] # TOL»=0.25 zec TOL»=3 sec
1917 100772004 06:47.58 GMT  Stick dual input [wr=2°] &MND [1>=2"] # TOL»=0.25 sec TOL»=3 zec
1404 10/07/2014 06:423:03 GMT  Rate Of Descent High in dpproach (below 500 MW o TOL =33 -1000 ft/min -1100 ft./min -1300 ft./min
1917 10/07/2004 06:48:15 GMT  Stick dual input [#3=27] &MD [y>=2") # TOL»=0.25 sec TOL»=3 zec
1917 1070772004 06:48:21 GMT  Stick dual input [#r=2°] &MND [1>=2"] # TOL»=0.25 zec TOL»=3 sec
1917 1070772004 06:48:35 GMT  Stick dual input [wr=2°] &MND [1>=2"] # TOL»=0.25 sec TOL»=3 zec
1917 10/07/2004 06:48:37 GMT  Stick dual input [#»=2°] AMD [p>=2"] # TOL>=0.25 zec TOL»=3 zec
1033 107072014 06:483:33 GMT  Tail wind at Landing [below 100f) Average tail wind from 100 to Oft > 8 kts 11 kts 15 kts

P 1917 1070772014 06:48:39 G [#r=2°] &ND [1>=2"] # TOL»=0.25 zec TOL»=3 sec
1917 1070772014 06:48:41 G [#»=2°] AMD [p>=2"] # TOL>=0.25 zec TOL»=3 zec

/‘- 104072014 06:45:41 GMT  Speed Low at Touch down CAS < WLS -G Kt WS B Kt WLS 10 Kts
1052 10/07/2014 06:49:52 GMT  High Speed Exit Detection Info event Info event Info event Info event

4 n

Trend Events

Event | Time # D escription
2004 107072014 06 48:03 GMT Continuously Steep during final




ANALY SIS WORKFLOW - CLEANING
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ANALYSIS WORKFLOW - CLEANING

OPERATIONAL CLEANING

Detection of specific flights

Goal is to remove flight from the database which are not
relevant with normal operation like technical flights, training
flights, etc...

On that flight many events will be generated (as engine failure or
go-around) and these events if maintained in the database will
give a wrong picture of the regular operations.

@ AIRBUS
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ANALYSIS WORKFLOW - CLEANING

OPERATIONAL CLEANING

Detection of specific flights

Some automatic special events can highlight possible specific
flights like event 101- Training Flight

The ideal is to check the flight planning and to remove from the
database the related flight (usually identified by a specific call

sign)

@ AIRBUS
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ANALYSIS WORKFLOW - CLEANING

OPERATIONAL CLEANING

Detection of irrelevant events

The goal is to remove events properly triggered but induced by
operational constraint or decision: circle to land, visual approach
etc...

We look at High Severity events which are rarely triggered or
showing a significant safety hazard.

example
)

Panzhihua.mp4
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ANALYSIS WORKFLOW - CLEANING

OPERATIONAL CLEANING

LOC dev.lom

Some questions before deleting:

* |s the flight replay representing the reallity?
* \What is the operational goal of the event?
* \What will be the consequences of deleting or maintaining it?

@ AIRBUS



ANALYSIS WORKFLOW - TOOL PERFORMANCE

At the end of the cleaning process it is possible to compare the
number of retrieved flight with the number of operated flight.

The ratio Retreived Flight / Operated Flight is a Safety
Performance Indicator that should be monitored.
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

What 1s an Hazard?

Condition or Object with the potential of causing :
=>» Injuries to personnel

= Damage to equipment or structures

= Loss of material

= The reduction of ability to perform a prescribed function

- @ AIRBUS
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

From Occurrences

Once the database is cleaned a flight safety team
member will investigate

v Any flight with a HIGH SEVERITY Events

To understand and interpret the results properly, pilots
who are conversant with flight data analysis and
proficient on the aircraft type must be involved for their
operational expertise.

@ AIRBUS
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

The flight operations interpreter will try to understand and
Identify:

* Contextual elements

* Triggering factors

* Hazardous situation

With the FDA tool capabily using the flight replay, the
navigation chart, airport visualization as well as the statistics
module.

With, If needed, crew interview to get the exact context of
the occurrence.

@ AIRBUS
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

=>» Crew Interview process should be clearly defined and
agreed by all parties within the Airline (gate keeper/
flight crew contact person).

=>» Crew interview should be performed in order to increase
the understanding of a situation with the objective of
Improving safety.

=>» Crew interview should be prepared with real questions
to be asked.

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

From the analysis of all these elements, hazard identification
souhld have been completed.

The next step Is to assess the risk.
The safety manager is in charge of the risk assessment.

A Safety Issue should be opened if it does not already exist.
A mitigation action could be requested at the SAG (Safety

Action Group) or at the SRB (Safety Review Board) in order
to maintain the risk at an acceptable level.

@ AIRBUS
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

Page 25

When the workload is too heavy to analyse all the red in
a raw the Flight Safety Manager may decide to focus
initially on main identified issues.

In that order High Priority event folders may be created

Into the FDA tool.

Examples of Customized Eve

5] HighEnergyShortFinal
& 1014 - Approach Speed High (Low ALT

1022 - High Speed at Landing
1033 - Significant Tail wind on Landing

& 1813 - Height High at Threshold
/1820 - Late Flare

I:l UnstabilizedApproach2001

- Approach Speed High (Med ALT)
- Approach speed Love (Med ALT)
- Exceszive Bank Angle in Approac
- Sidestick cycling in Koll

- Path High at 4001t AFE

- Path Lowy at 4001t AFE

- High Rate of Descent (Med ALT)

- U=ze Of Speed Brakes During Fina
- Lowy Povver on Short Final Below
- Devigtion belowy Glideslope (Law
- Deviation above Glideslope (Law
- Devigtion from Localizer (Lowe AL
- GPWE wearning Belowe 500 ft AFE
- Landing Gear not Locked Down

- Late Off=et in Short Final
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

Examples of Customized Event Folder in AirFASE B2

Iil FlyingTechnigque TakeOTf

& 1100 - Pitch High at Lift Off

i 1101 - High Pitch Rate st Takeoff
& 1102 - Lowy Pitch Rate at Takeoff
,i, 1206 - Exceszsive Bank Angle in Climb (L
& 12089 - Roll Cycling st Take off

i 1211 - Roll Excursions Belowy 100 Feet £
i 1407 - Lowy Rate of Climb after Take Off
,i, 1:500 - High &Acceleration in Rotation

,i, 1600 - Early Flapf=lat Retraction after Tal
‘ 1609 - Late Landing Gear Retraction

i 1709 - Early Poveer-Setup At Line-Lp
i, 1800 - Heading Deviation at Take Off fror
ﬂ 1822 - Aircraft not on centerline
#1917 - Stick dual input

i 1922 - GPWS wwarning Belaw 200 ft AFE
i 2020 - Over Rotation st Take Off

& 2021 - Under Rotation st Take Off

,i, 2214 - Tail Strike Risk at Take Off

Page 26
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i 1029 - Delayed Braking st Landing

i 1105 - Zidestick cycling in pitch below 20
& 1103 - Pitch High =t Touchdoswn

¥, 1109 - Pitch Low st Touchdown

& 1111 - Pitch Rate High st Landing

& 1113 - Mose down imput on sidestick beb
& 1200 - Excessive Bank Angle in Approac
& 1204 - Rall eycling in Final Approach

_?'\‘ 1210 - Significart Roll In Flare Below 10 F
& 1211 - Roll Excursions Belows 100 Feet &
‘ 1219 - Roll spailers extending during shol
& 1304 - High Acceleration at Touch doven
& 1510 - High lateral load &t landing

_?'\. 1601 - Late Landing Flap Setting

& 1603 - Abnormal Configurstion &t Go Aro
‘ 1611 - Late Reverzer use at Lancding

& 1619 - Reversers Ahusive Use

_?'\. 1703 - Late Thrust Reduction at Landing
& 1710 - Mo Standard Reverze Use

& 1806 - Deviation from Localizer (Low AL
& 1807 - Heading Deviation at Landing abos
/% 1808 - Long Flare

& 1815 - Heading Excursion During Landing
‘ 1816 - Lateral Devistion &t Landing

& 1519 - Short Flare

i\, 1822 - Ajrcraft not on centerling

a Flving Techniguel anding |

81917 - Stick dusl input
& 1922 - GPWS wearning Below 500 ft AFE
& 1830 %uestinnable decrab

& 2012 - Koll Dzcillations prior to Flare

& 2205 - Tail Strike Risk at Landing
& 2206 -'Wing Strike Risk &t Landing

@ AIRBUS
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

Ewernt Folders |
Al -

4 &l Event Folders
[0 High Priority

Maintenance Event Qe o

A 1007 - Spesd Above MO

& 1003 - Speed above WLO Retraction
A4 1009 - Spesd &bove YLE

& 1016 - Speed above WLO Extension
A 1017 - Speed above VFE —
& 1018 - Exceedance of FlapsSSlats Limit Spee

The objective Is to monitor elements /8, 1024 -Spesa Above e Tre Speed

& 1023 - Speed Ahove Recommendead Turbule

which can benefit the maintenance of (81027 - R T Dot

- Yertical Acceleration High at Take Of

the aircraft by crosschecking the need A e o o

A 1618 - Rudder Large Inputs (above 2001)

of inspection following events related A ot Reversrs e Tt ow Spes
to aircraft structural domain or system o T e g
& 1712 - Thrust Aszymmetry in flight

fal | u reS & 18901 - Flaps!fSlats extended above Max altit

A 1902 - Altitude Above Maximum Opersting &
A 1910 - Ahernate Law

In that order a specific folder can also ot e g
A 1923 - Autoland Warning

be cre ated ¥, 1924 - Landing Gear Mot Locked Down
‘ 1932 - Engine Shutdovwyn in Flight

& 1933 - Smoke Warning

& 1934 - Take Off Config Warning

@ AIRBUS
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ANALYSIS WORKFLOW - HAZARD IDENTIFICATION

Customized folders are used only to prioritize the task of
the safety team but by the end of the day all the red
occurrences should be investigated.

AIRBUS



ANALYSIS WORKFLOW - From Occurrence

example

On May 14, XXX765 shown a high severity short flare
distance event at YYYY airport on RWY33L.

Page 29

J.037
0L eou. .. 3.0°% I 2 | 3| 4| 5 |52 Loc
|::::|::::|""|""|

3.0°8 600 1070| 1390| 1710 | 2030|2100
-0.5% mZ--—% | __ L-P2
D3.9 D7.8 D12.8
o7 D1.3 D5.2 D10.2
at 2000LT [ 2500 ~R147— | Z100]
to[ | 0
climb 2500 192" = 5100
GS 120 | 140 | 160 2100
D5.2 IBNI| 640 | 750 | 860
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ANALYSIS WORKFLOW - From Occurrence example '

A Safety analyst opened the associated flight and replayed it.

By using different modules of the FDA tool, the Safety analyst
was able to:
=>» Replay the flight,
=>» Visualize the descent profile according to the arrival charts
=>» Find out other associated high severity event like Path
Low in Approach at 400 ft, G/S Warning
=» Extract significant snapshots.

@ AIRBUS



ANALYSIS WORFLOW - From Occurrence example

At 620ft RA, AP and both FDs were disengaged and the
aircraft was flown manually on F/O side.

Events l % Flight Phases l & 3D Corffiguration l Aiport l
ALT above field elevation
ALT above field elevation - Fadio Height

611 3000

25004

2598 f=
N [\ 2000
| ]
o, 1500
1000

T
Distance to THE
194
§ f $ > # £ 5 L o £

- APPROACH 1 ANALYZED -




ANALYSIS WORKFLOW - From Occurrence example

Then the vertical speed increases from -750ft/min to -930ft/min
with strong headwind.

The aircraft consequently starts to fly a low path angle during
the whole final approach (reaching 2 dots below the G/S at
320ft RA).

A Events ] B Fight Phases] &, 3p Configuration l Airport l

TG Statine ALT abave field elevation
L OE £ GRD g 00
ER—\ 350
Distarices origine is onway THEC 2
Tauchp i =-111 meters 300
301t to ground = 296 meters Minimum Vertical g (1Hz)
T 250
Maximum Vertical g (1 Hzf
11 200
] 150
Im el
= _@,/ e
i }"“‘x_\/:f_—ﬂi‘_;—::/_ ] i e ey v it s (e, e g o e | IO .Y
\;b/' \ A AT e et B = et O s ot s
THR | >~
Ll 50
Distance to THE
111
" SPD ﬁl[.'l[:l 4PD lp[:l P -IIEID —1|[.'ID -SIEID -SPD -1[.':[.'1[) -II'_IDD -1—}00 -ISIDD -IS:EID -1[.':0[)
- APPROACH 1| ANALYZED -




ANALYSIS WORKFLOW - From Occurrence example

The aircraft touches down around 110m before the threshold,
triggering a positive “Short flare distance” event.

A Events ] B Fight Phases] &, 3p Configuration l Airport l

LG Statiis 2D ALT above field elevation 0 400

|OF
330
300
Minimum Vertical g (1Hz)
= 250
Maximum Vertical g (1 Hzf
11 200
150
E—m/\\wﬁ—ﬁ i T R N [y e S e AT TR o N 0§
_____\H/‘-».._-—-_H.f\\’_,—' oA T e ATl AL "vh"‘m LE oo ——h__ﬂ_ WERAE S,
30

Distance to THE
11t

) &00 600 400 200 0 -200 =400 600 -800 -1000 -1200 -1400 -1600 -1300 -2000

- APPROACH 1 ANALYZED -




ANALYSIS WORKFLOW - From Occurrence example '

Main facts:

Unstabilized approach
Night time

Manual Flight
T-VASIS

AN

ILS 16

Approach
3° G/S GPWS “Glide Slope” (5 sec)

Low Approach slope
(MM at 100ft AAL)

- @ AIRBUS
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ANALYSIS WORKFLOW - From Occurrence example '

Of course a crew interview and a dedicated report from the
crew has been requested.

Unstabilized approach, low path, very short flare distance
and finally, landing before the threshold, demonstrate a
serious Safety matter.

Enough to have the willpower to understand why it occurred

In order to track down the weaknesses that must be
corrected.

A Safety Issue should be opened

@ AIRBUS
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ANALYSIS WORKFLOW - SAFETY ISSUE

EXE513ISSUE ?

A manifestation of a hazard, or a combination of several
hazards, in a specific context.

Could be highlighted through recurrence of similar hazards

e.g. FDA tool frequently detects High rates of descent at
a specific airport

Sometimes raised from one single potentially severe hazard or
an event revealing a new systemic hazard

e.g. Landing on a taxiway (or before the threshold)

@ AIRBUS
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ANALYSIS WORKFLOW - SAFETY ISSUE

ISSUE

Any time an FDA study reveals a new Safety issue:

It must be submitted to the Flight Safety Manager for
validation and risk assessment and handover to the Safety
Action Group or the Safety Review Board for mitigation.

@ AIRBUS
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ANALY SIS WORKFLOW - RISK ASSESSMENT

How to assess the risk?
By assessing for each hazards
=» The severity of the potential outcomes
=» The probability that it will occur

Risk Risk Severity
Probability Catastrophic | Hazardous Major Minor Negligible
D E
Frequent 5D 5E
4E

Remote

5
Occasionnal 4
3
2

Improbable

Extremely
Improbable

- . AIRBUS
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ANALY SIS WORKFLOW - RISK ASSESSMENT

Risk Tolerability relative to this safety issue

The risk is

_ unacceptable
Intolerable Region under the

~existing
circumstances

f\s Tbhe rigk is acceptable
ow : ased on mitigation.
As IOICIERIE Cost benefit analysis
Reasonably : Region Is required.

Practicable ¥
Acceptable The risk is
Region acceptable
as it
currently

Page 40
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ANALYSIS WORKFLOW - RISK MANAGEMENT

STEP 1) Identification of elementary:
Hazard(s), Risk(s) and Consequence(s)

For each Risk:
- STEP 2) Identification of defenses
- STEP 3) Risk Assessment of the consequence:
« STEP 3A) Severity of the consequence
« STEP 3B) Probability of occurrence of the risk

Risk Tolerability

STEP 4) Risk Mitigation

@ AIRBUS
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ANALY SIS WORKFLOW - From Occurrence

example

A oclated R
a a > .. a a
C eque S ofs ‘ 0 Proposa
azard )OMa
YRV E
] grzvv\\is - SOP: Improved
Flight Path Controlled Flight Into 3A Redundanc Approach Briefing
Deviation Terrain (CFIT) (INTOLERABLE) ) '“Y | - communication on
-Visual ids | o p\ys reliabilit
- ILS Signal y
igéj)nway Excursion 2B - Information on
Unstabilized | - Overshoot/ ”OLE;?BLE) :g;\girlle;rt]i%n l;nstiggﬁgg
Approach Undershoot (USOS) (TOl F"‘E'\:ﬂ - bl i pr%ved e
- Abnormal Runway S LE) y ffwareness) y
Contact (ARC) (TOLERABLE)
28 - Crew
: : ) : o
Night Flight Crew Fatigue (TOLERABLE) | Rostering
Inconsistency 4A - Training - Visual Aids Info
between two | - Misinterpretation - Crew Reminder (Urgent)
visual aids (INTOLERABLE) redundancy - Info to Authorities

© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document.
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ANALYSIS WORKFLOW - From Occurrence example '

> FDA revealed through wunstabilized approach a
misinterpretation of T-VASIS system. Thus, the following
correctives actions could be considered:

Reminder (bulletin) to all crew on:

T-VASIS characteristics

Terrain which are equipped with T-VASIS
Unstabilized approach procedure

@ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING f i"

Trends monitoring procedure allows the operator
organization to be protected from the degradation of
operational drifts.

FDA tool has statistics module in order to comply with the
willing of continuously monitoring Event Deviations
distribution and evolution.

@ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING f ﬁ

The monitoring procedure consists in regularly reviewing:

=>» the trend of High Priority Analysis events in order to decide
when it is time to react in order to stop, even reverse the
trend before it becomes unacceptable in term of risks,

=>» the effectiveness of a mitigation action,

=>» but also to highlight any new Safety issue.

@ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING

There are many different indicators that could be produced on regular basis.
One of these indicators could be All High Severity Events

For a given month it represents one of the safety indicators directly linked to
overall Safety performance of the operator.

| Results _EJ|
query results =]

All High Severity - August 2014

1014-Spesd High in &pproach (2 S01)
1923-Autaland Warning

1825-Landing after unstabilized approach
1010-Speed High in Approzch (at 10001
1005-Speed High in &pproach (below 25004 R A
2003-C ontinuousy Fast during final

101 2-Speed High in Approach (st S004)
1820High Yedical speed befare Touchdoan

181 8Long Flare Distance
< 1031 -Taxi Speed High in Turn

EVENT CODE - NAME

=

10 20 30 40 30 60 F¥O &80 80 100 110 120 130 140 130 160 170 130 180

EVEMT COUNT

@ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING

|Results %
query results @
1031 All Severity Per Month
[£)]
= 40
5 I
= meeeeeeees
130
o I
= 25
<2 | I
= 13 Bl Hgn
5 10 [ Wedlum
=1 [ Law
ul s
u}
3 8 8 5 3
<t < <t < <
g g g g g
N N [V N N
MORTH

A Safety issue should be opened in order to answer some questions:
» Are the associated risks acceptable ?

« What are the root causes ? What if this trend continues ?

@ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING

Examples of possible indicators

» All Red Events by Flight Phase

» Top 10 Red Events

» Ratio of Top 10 Red Events

» Top 10 all Severity

» Top 10 red ratio by departure

» Top 10 severity ratio by departure
» Top 10 red ratio by arrival

» Top 10 severity ratio by arrival

» All Severity ratio in Cruise

@ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING

From the Top 10 Red Ratio per Arrival the necessity for a specific airport
study can be highlighted.

| Results @
query results @

Airport 35 Top 10 by Severity on Arrival

1012-Speed High in Approach (st 50011 |||

1703-Thrust Reduction Late st Laning |||

1813 Height High at Threshold
1817-5hort Flare Digtance
1108-Pitch High at Touchdoswn

|
|
|
1402-Rate Of Descent Hj Approach (20001 - 1%"\ /.z | | O waw
@s‘t High during T axi :) (‘ | _ E :I::'I‘Iurn
1519-Short Flare Timg 4" c— :I\/
|
|
0

1029-Braking Delayed st Landing
1031-Ta+ Speed High in Tum

2 4 6 8 10 12 14 16 18 20 22 4 2/ 28 30
EVENT COUNT

IE‘u‘ENT CODE - NAME
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ANALYSIS WORKFLOW — TRENDS MONITORING
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ANALYSIS WORKFLOW - TRENDS MONITORING example '

From the Top 10 Event Ratio - for a particular Month

|_
50 Event 1038: Speed
T 7 Low in Climb
]
E o
4 o ]
= 0.2
L] 0.2 -
0.1s8
016 . .
014 - . [ Wdedlum
01z [ vaw
0.0
0.05
0.06
0.04
ooz /
0.00 \
5 W it a & = @ 2 o @
= = o = = = o = = -

EVENT CODE

- @ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING example '

Event 1038 Speed Low in Climb

The AC should initially climb at close to V2 + 10 kts all engines operating.

- @ AIRBUS
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ANALYSIS WORKFLOW - TRENDS MONITORING example '

The AC should initially climb at close to V2 + 10 kts all engines operating.

Page 54

Event 1038 - Speed Low in Climb

Event is triggered if initial climb airspeed is
< V2 + 6 kts for more than 3”.

The lowest speed observed was VLS + 2kt.

A lower speed may indicate windshear or
guestionable handling technique, and
safety margins may be affected if speed
falls below V2.

This example concerns a mixed fleet of
A330, A340-300 and A340-500.

@ AIRBUS




ANALYSIS WORKFLOW - TRENDS MONITORING example '

Event 1038 - Speed Low in Climb Ratio per Month
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ANALYSIS WORKFLOW - TRENDS MONITORING example '

Top Ten Event A330 A340

It appears that the event 1038 is affecting more A340 fleet than A330 on(ﬂ
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ANALYSIS WORKFLOW - TRENDS MONITORING example'

Event 1038 A330 Vs A340
Z 20 Looking closer to statistics, A340-500 A/C type
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FDA - Analysis - From Trends Monitoring example'

A Safety Issue has been opened.

The rotation technique was in accordance with the recommendations
found in the Flight Crew Operating Manual: 3 degrees/sec to an initial
attitude of 15 degrees for A345 or 12.5 degrees for A343.

Page 58
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FDA - Analysis - From Trends Monitoring example,

Finally after performance study we found out that, in very hot
conditions, the 15° initial pitch attitude was above the equilibrium 12.5°

pitch value.

Accordingly the Flight Crew Operating Manual have been updated with
a common initial pitch target of 12.5° for the whole A340 family.




ANALYSIS WORKFLOW - TRENDS MONITORING example '

Then came the necessity to monitor the effectiveness of the
corrective action
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1 A e H¢
ANALYSIS WORKFLOW - REPORTING & COMMUNICATION

The FDA team should provide the Safety manager with
regular reports (monthly, quarterly, yearly).

These reports must give a global Safety overview and also
highlight any special findings coming from the data base
study or from any deeper investigation.

The Safety manager should use these reports for
documenting the Safety Action Group (SAG), the Safety
Review Board (SRB) and any concerned operator
department according to critical Safety matters.
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1 A e H¢
ANALYSIS WORKFLOW - REPORTING & COMMUNICATION

S N
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A good practice is to save the basic templates.

The reqgularly use of these templates should help at
detecting some deviations or new trends.

The reports could also include some other customized
templates depending on the findings.
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1 A e H¢
ANALYSIS WORKFLOW - REPORTING & COMMUNICATION

Communication is definitely a must.

It allows to make safety a reality by sharing informations on:
= new Safety issues,

= actions in progress,

= or any beneficial feedback.

Without communication any findings will remain partially
hidden.

Benefit to individuals

@ AIRBUS



1 A e H¢
ANALYSIS

CLEANING

HAZARD IDENTIFICATION

TREND MONITORING

_

BEST PRACTICES

AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

COMPETENT FDA TEAM MEMBER

v" FDA systems record information on the way Aircrafts are
handled.

v This information is very difficult to interpret without a large
knowledge of Aircraft Type and Line Operations.

v" FDA team members should have an in-depth knowledge of
SOPs, aircraft handling characteristics, aerodromes and
routes to place the FDA data in a credible context.

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

COMPETENT FDA TEAM MEMBER

v All FDA team members need appropriate training and
experience for their respective area of data analysis.

v' FDA team members should always stand back when
looking at data.

v At least one experienced type-rated pilot should be part of
the FDA team.

@ AIRBUS




1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

CONFIDENTIALITY

FDA data scattering risks can be:

=>» Use of data for disciplinary purposes

=» Use of data for enforcement actions against individuals or
the company

=» Disclosure to the media and the general public

=>» Disclosure during civil litigation.

@ AIRBUS



ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

CONFIDENTIALITY
1 Any disclosure for purposes other than safety management
can compromise the required cooperation of flight crews.

v' Thus, preventing the misuse of FDA data is a common
Interest of the operator and flight crews.

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

CONFIDENTIALITY

Data protection can be optimized by:

=» Adhering to the agreement between management and the
flight crews, If existing

=>» Strictly limiting data access to selected individuals

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

CONFIDENTIALITY

=» Maintaining tight control to ensure that data identifying a
specific flight are kept securely,

=> Ensuring that operational problems are promptly addressed
by management,

=> A non-reversible de-identification of the flight data files after
a time appropriate for their analysis.

@ AIRBUS




1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

CONFIDENTIALITY

A key actor, the Flight crew contact person (Gatekeeper):

» has confidence with the top management as well as
with the whole operator pilot community.

» must show high integrity and good judgment.

He should be the only person permitted to connect the
iIdentifying data with the event

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - FUNDAMENTALS

FDA Fundamentals

JUST CULTURE

The trust established between management and its flight
crews is the foundation for a successful FDA process.

To secure this trusted FDA process, the operator needs:

A just culture:

An atmosphere of trust in which people are encouraged
for sharing essential safety-related information - but in
which they are also clear about where the line must be
drawn between acceptable and unacceptable behaviour.

@ AIRBUS
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ANALYSIS
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1 A e H¢
ANALYSIS WORKFLOW - BEST PRACTICES

\/ The recorder chains health should be monitored

\/ The data base should be properly cleaned

v High ratios of flights should be recorded and analyzed.

AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - BEST PRACTICES

\/It IS very important, for the overall process quality, to have a
workload managed at a constant pace.

v

FDA team manpower should be adapted to the workload

‘/ At the very least a team member backup is necessary

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - BEST PRACTICES

\/ Flight crew should not fly the events instead of their plane

If so, it means the FDA tool is used in a manner that
Impairs its initial goal

‘/To avoid this trap, FDA should be embedded within a Just
culture environment

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - BEST PRACTICES

v A close communication must be encouraged with the training
department

v The training program adjusted according to Safety findings is
really efficient

v Always step back and be critical in front of data

@ AIRBUS



1 A e H¢
ANALYSIS WORKFLOW - BEST PRACTICES

v Managing Flight Data Analysis, from raw recorded data to
the SMS feeding process, is really a profession

\/Pilot expertise should be used for operational validation and
fine tuning analysis

AIRBUS



CONCLUSION

Flight Data Analysis is definitely a very powerful process for
Flight Safety.

Quite often, lack of motivation at a high level at an operator
stems from not understanding the overwhelming benefits of
an FDA programme compared Withf,t’h_ge Costs.

This may be compounded by a rﬂistaken belief that not
knowing about problems means they dtz}not exist.

Properly managed, the capital"'i-rivestmeiﬁt and running costs
are recovered many times over.
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