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Despite the divergences that can be explained by the different angles, all of the testimony
allowed the end of the flight to be broken down into three major phases:

The airplane was seen in level flight above the sea on approach towards the coast.
Those who heard the engines stated that they were surprised and drawn by the
sound of loud acceleration that was regular and unbroken. Several people said that it
sounded like the noise generated by airplane during takeoff.

A few seconds after the increase in the engine rpm, all the witnesses saw the air-
plane suddenly adopt a pitch up attitude that they estimated as being between 60 and
90°. The majority of the witnesses saw the airplane disappear behind a cloud layer.
The noise generated by the engines was still constant and regular.

The airplane reappeared after a few seconds with a very steep nose-down angle.
During the descent, the airplane pitch seemed to increase and the airplane struck the
surface of the sea. Some witnesses remember a very loud « throbbing » that they
heard until the impact.

1.18.2 FAA safety message

On 12 October 2008, the United States civil aviation authority, the FAA, issued a Safety Alert
for Operators that recommends that operators, according to the means that they have avail-
able for analysis, should analyse data from FDR's following non-revenue flights so as to
identify any deviations from procedures (see appendix 5).

In fact, the National Transportation Safety Board (the US counterpart of the BEA) determined
that, in the last ten years, twenty-five percent of accidents to turbine airplanes occurred dur-
ing non-revenue flights, such as ferry and positioning flights.

Two factors contributed to these accidents: failure to respect standard operating procedures
or a failure to respect the airplane’s limitations.
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2 - SAFETY RECOMMENDATION

Note: in accordance with article 10 of Directive 94/56/CE on accident investigations, a safety
recommendation shall in no case create a presumption of blame or liability for an accident or
incident. Article R.731-2 of the Civil Aviation Code specifies that those to whom safety
recommendations are addressed should make known to the BEA, within a period of ninety
days of reception, the actions that they intend to take and, if appropriate, the time period
required for their implementation.

The flight performed was intended to check the condition of the airplane in service, at the end
of a leasing agreement. This type of flight, though not exceptional in worldwide air transport,
is not included in the list of non-revenue flights detailed in the EU-OPS (1.1045), given that
this list has no precisions or definitions for the aforementioned flights. Up to now, the BEA
has been unable to identify any text applicable to EU states or to non-EU states that sets a
framework for non-revenue flights, or indeed for « acceptance » flights. In addition, no
documents detail the constraints to be imposed on these flights or the skills required of the
pilots. As a result, operators are obliged to define for themselves the programme and the
operational conditions for these flights in their operations manual, without necessarily having
evaluated the specific risks that these flights may present. It appears that the majority of
operators assimilate acceptance flights with check flights performed after certain
maintenance operations.

In the context of their agreement, Air New Zealand and XL Airways Germany had agreed on
a programme of in-flight checks based on an Airbus programme used for flights intended for
the delivery (acceptance) of a new airplane to a client. These flights are performed by Airbus
acceptance pilots and engineers.

The investigations initial findings brought to light the fact that there is a great diversity in the
description made by operators of non-revenue flights, in the context that they establish for
the preparation and execution of these flights, and in the selection and training of pilots. This
diversity, along with the almost total absence of any indications or standards on non-revenue
flights, can also lead to more or less improvising the performance of tests or to performing
tests or checks in inappropriate parts of airspace and/or during flight phases with a high
workload.

Consequently, the BEA recommends:

o that EASA detail in the EU-OPS the various types of non-revenue flights that an
operator from a EU state is authorised to perform,

o that EASA require that non-revenue flights be described precisely in the ap-
proved parts of the operations manual, this description specifically determining
their preparation, programme and operational framework as well as the qualifi-
cations and training of crews,

and

¢ that as a temporary measure, EASA require that such flights be subject to an
authorisation, or a declaration by the operator, on a case-by-case basis.
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Appendix 1
Graphs of parameters (FDR)
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APPENDIX 2

Programmes of checks to be performed in flight

Flight Phases

OFC Programme

SA CAM Programme

Cabin Cabin preparation Cabin preparation
preparation Cabin general Cabin general
Flight Flight preparation Flight preparation
Ground preparation Before engine start Before engine start
Engine start Engine start
After engine start After engine start
Taxiing
Takeoff TOGA Max rated take off Max rated take off
Before take off Before take off
Thrust rating validity check Thrust rating validity
Takeoff Thrust acquisition check check
Thrust acquisition check
After lift off Auto flight systems Auto flight systems
Landing gear retraction Landing gear retraction
Initial climb Auto throttle system Auto throttle system

Climb to FL310

Climb to FL 310

Flight controls (normal law)
Auto flight systems
Systems (ECAM pages)
Communication systems
Navigation systems

Flight controls (normal
law)

Auto flight systems
Communication sys-
tems

Navigation systems

Air conditioning system
efficiency

Cruise at FL310

Engine parameters record
A/C trim

Engine parameters re-
cord
A/C trim

Cruise Climb to FL390 | Air conditioning system | Air conditioning system
— Mach 0.78 efficiency Cabin general efficiency Cabin general
Cruise at FL390 | APU start APU start
—Mach 0.78 Cabin leak rate
Cabin depressurisation
Descent to FL | Antiice wing Anti ice wing
140 MMO overspeed (prior to
FL250) VMO overspeed (below
VMO overspeed (below FL250)
FL250)
Descent Flight controls(alternate law)
Descent and | ECS supply from the APU ECS supply from the
cruise at FL140 | bleed APU bleed
— Any suitable Low speeds - general
A/C speed Low speed — full configura- Low speed — full
tion configuration
Overspeed (VFE)
Approach 1 Airplane general Airplane general
Approach and | (autoland) ILS ILS
landing Radio-altimeter Radio-altimeter
Auto callout Auto callout
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Automatic  go-
around (at 1 000
ft AGL)

Second
approach
(manual)

Manual landing

Auto flight systems
Landing gear emergency

Airplane general
Flight controls

Ground spoiler activation
Auto brake accuracy

The SA CAM manual
has:

- a touch-and-go after
the first autoland
approach,

- a circuit during which
the gear is extended in
emergency,

- a second approach
followed by an
automatic go-around,

- a circuit during which
checks on the efficiency
of the RAT and the
hydraulic circuits and
electrical systems are
tested

- a third approach in
manual mode

Ground spoiler activa-
tion

Auto brake accuracy

Taxi and
engine
shutdown

Taxi
Shutdown
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Checks performed on 27 November 2008

APPENDIX 3

Flight Phases

OFC Programme

Checks performed
during flight on 27/11

Cabin Cabin preparation
preparation Cabin general
Flight Flight preparation
Ground preparation Before engine start
Engine start
After engine start
Taxiing
Takeoff TOGA Max rated take off
Before take off
Takeoff Thrust acquisition check
After lift off Auto flight systems Performed (initial climb)
Landing gear retraction
Initial climb Auto throttle system Performed with EXPD

Climb to FL310

Climb to FL 310

Flight controls (normal law)
Auto flight systems

Systems (ECAM pages)
Communication systems

Navigation systems

CLIMB

Performed

Performed

(during climb towards
FL320)

Performed at

FL320 by New Zealand
pilot

Performed

FL280

Performed
(during climb towards
FL320)

Cruise at FL310

Engine parameters record
A/C trim

Performed FL320

. Climb to FL390 | Air conditioning system
Cruise —Mach 0.78 efficiency Cabin general
Cruise at FL390 | APU start Performed
— Mach 0.78
Descent to FL | Antiice wing Performed FL 390 (on
140 descent to FL200)
MMO overspeed (prior to Performed on descent
FL250) (FL330)
VMO overspeed (below Performed FL 200
Descent FL250)

Flight controls (alternate law)

Performed FL 120

Descent and | ECS supply from the APU Performed FL 120
cruise at FL140 | bleed

— Any suitable | Low speed — full configura- Started at 4,080 ft.
A/C speed tion
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Approach and

Approach 1
(autoland)

Automatic  go-
around (at 1,000

Airplane general

ILS

Radio-altimeter

Auto callout

Auto flight systems
Landing gear emergency

landing ft AGL)
Second Airplane general
approach Flight controls
(manual)
Manual landing | Ground spoiler activation
Auto brake accuracy
Taxi and Taxi
engine Shutdown
shutdown
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Appendix 4

Descriptions of flight at low speed — OFC document, SA CAM and ISATM manuals

&
AR BEW ZEALAMD

A320 Operational Flight Checks Descent

DESCENT FL 140 cont'd
LO SPEED — CONF FULL
Check of the AIC behaviour in Low Speed
LDG GEAR : DOWHN
FLAPS s FULL
Adjust the engine power as reguired to stable frame the AIC speed at VLS
—When the A'C speed is stable framed :

— Set the engine power at idle a

— Adjust the A/C pitch to obtain a deceleration rate of about 1ki/sec a
During the deceleration, obeerve :

— The autotrim stops =

— The a floor activation a
Disconnect this a floor function at once

Motea: The comesponding VLS and Vmin are

#1000 Kg A320 CFM

VLS Min
460 113 097
480 116 100
s0.0 118 103
520 120 105
540 123 107
560 125 108
580 127 11
+- 3 4

d
78
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ZAIRBUS CUSTOMER ACCEPTANCE
Page 149 of 161

A318/A319/A320/A321 MANUAL

Rav : 0« Juns 04

FPART 2 - FLIGHT TEST

212 A/C HANDLING BETWEEMN FL 140 AND FL 100

LO SPEED CHECKS GENERAL
- When at the FL 135 :

Adjust the engine power as reguired to stable frame the AC speed at Green Dot

- When the V' (green dot) excursions have stabilized :

Record AfC weight .. and CG o from any MCDU FUEL PRED page

EWR 472015004 ' AIREAIS 5.5, Al ights reservad. Confidential and propristary document
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%2 AIRBUS

AI18/A319/AI20/A321

CUSTOMER ACCEPTANCE
MANUAL

Izzue 5 June 04

Page 150 of 161

Rav: 0 Juns 04

FPART 2 - FLIGHT TEST

212 A/C HANDLING BETWEEM FL 140 AND FL 100 (cont'd)

LO SPEED - CONF FULL
Qualitative check of the AFC behaviour in Low Speed

LDG GEAR DOWHN
FLAPS cFULL

Adjust the engines power as required to stable frame the AIC speed at VLS
- When the A/C speed is stable framed :

- Set the engine power at idle

- Adjust the ASC pitch attitude to obtain a deceleration rate of about 1 kt'sec

Dwuring the deceleration, chserve :

- The auto frim stops
- The @ floor activation

Disconnect thiz o floor function at once

Set the engine power at idle, and adjust the A/C pitch atfitude to full nose up

Stabilize the A/C at the minimum speed

Note - forinformation, the comesponding VLS and Vmin are .

oo

*100

M8 CF|318 PW | 319 CFM| 319 lAE| 320 CFM| 320 IAE|(LIF)
M
VLS Min| VLS Min [VLS Min | VLS Min| VLS Min | VLS Min| VLS

70,0

107 93 08 92 (107 92
109 96 110 94 [ 110 o4 [ 113 097 | 113 097
112 98 113 96 [ 112 96| 116 099 | 116 100
114 100 15 98 [ 114 98 (118 101 | 118 103) 111
17 102 117 100 | 117 100( 121 103 | 120 105 113
118 104| | g 119 102 [ 119 102 123 106 | 123 107) 113
121 106 122 104 [ 121 104( 125 108 | 125 108) 117
127 110 [ 127 111 119
11
123
125
127
129
13

I

WLS

114
116
118
121
123
125
127
129
1
133
135

CF

_Min

094
096
098
099
101
102
105
107
109
111
113

Py 321

VLS

111
113
115
"7
119
1
123
125
127
129
13

VLS

114
116
118
121
123
125
127
128
13
133
135

IAE

_Min

097

101
103
104
106
108
109
111
112
114

x1000

96,6
101,2
105,6
110,0
1144
118,38
1232
1276
132,0
136,4
140,8
145,2
1496
1540

+i-

3 4 |TBD TBD| 3 4 3 4] 3 4 3 4] 3

3

4

3

3

4

+/-

EVR S72015204 & AIRELIS 5 A 5. All ights reserved. Confidentla and propristary document
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@ AIRB US IN SERVICE AIRCRAFT
A1 8/A319/A320/A321 TEST MANUAL

Page 162 of 184

Rev: 0 MAR OB

PART 2 - FLIGHT TEST CHAPTER 1

343 A/C HANDLING BETWEEN FL 140 AND FL 100

LOW SPEED CHECKS GENERAL

The following published low speed data are calculated and valid when the low speed checks are performed
at FL 135 with the CG at 25 %
Deviation effect :
FL
Mo effect

CG

VLS - auto frim stop and minimum stabilized speed figures - -+ 1 kt for +-5% CG
Others figures | no effect

LOW SPEED - CONF CLEAN
- From the AIDS obtain :

_ GWF {DMU Hamilton), GWFK, (kg) or GWFL (Ib) (DMU SFIM)
AOA -ADA3, PTCH and FPA data [1

- When below FL 140 :

Adjust the engine power as required to stabilize the A'C speed at green dot [1

- When the green dot excursions have stabilized :

Record AJC weight . andCG ... (MCDUFUELPREDpags) []
Record ADA 11203 (PFTCH-FPA) .

- The ADA must not differ by more than 0.5 *when compared to the (pitch-fpa) data |
EVR 472017508 B AREUZ 3.5.3. A righs reserved. Confidential and proprictary document

-48 -



—,AIRBUS IN SERVICE AIRCRAFT
AJ18AI19/AI20/A321 TEST MANUAL

Izzue 3 MAR 08

Page 165 of 184

PART 2 - FLIGHT TEST CHAPTER 1

313 AC HANDLING BETWEEN FL 140 AND FL 100 (Cont'd)

LOW SPEED - CONF CLEAN (RECORD SHEET A320) GMT
1000 320 CFM 320 1AE x1000 lbe
kg (] VS W Min GD VLS W Min

440 5.8

460 177 167 140 172 164 137 101,2

480 181 171 143 176 167 140 105,6

50,0 185 174 148 180 17 143 110,0

52,0 189 178 149 184 174 146 1144

540 193 181 152 188 177 149 118,8

56,0 197 184 155 192 181 152 1232

58,0 i) | 188 158 196 184 155 127 6

+- 5 4 4 5 4 4 +-
Record ‘Green Dot” ... table value ... a
Record VLS table value ... a
Set the engine power at idle and adjust the AJC pitch to obtain a deceleration rate of about 1 ki /zec
During the deceleration, cbheserve :
- The auto tim stops: a
- The ot floor activation 4
Disconnect this Of floor function at once
Note: The o floor function may be triggered by either:
- the ELAC when at the profection angle of afiack, with a 14 deg sidestick NU condition,
- or throwugh the FAC angle of affack threshold whichever is detected first

Maintain the engine power at idle and apply full back stick to stabilize Minimum speed
Record VMin tablevalue ... a

EVR 472017508 B ARBEUZ 343 A righits reserved. Confidential and proprietary decument
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%2 AIRBUS
AI18/AI1S/AIZO/AI21

IN SERVICE AIRCRAFT
TEST MANUAL

Izzue 3 MAR 08

Page 167 of 184

Rav : 0= MAR OB

PART 2 - FLIGHT TEST CHAPTER 1

313 AIC HANDLING BETWEEN FL 140 AND FL 100 (Cont*d)

SLATS ALPHA LOCK PROTECTION

Accelerate the A/C to VLS

FLAPS

Slow the ASC with moderate engine power to get:

- ADA above 8.6 % or [AS below 148 kt + A318+ A319 = A320
- ADA above B.0 % or [AS below 165kt -+ A321

FLAPS

]

- The SLATS must not refract
- The A-LOCK pulsing message appears

LOW SPEED - CONF FULL

FLAPS
LDG GEAR
AP

FULL
- DOWN
- off

Adjust the engines power as required to stabilize the AIC speed at VLS

[1

[1

oo

[1

EVR 472017508

B ARBUZ 2.A.3. Al rights reserved. Confidental and proprietary docwment
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2 AIRBUS
A31/AI1/AIZO/AIZ1

IN SERVICE AIRCRAFT
TEST MANUAL

Izzue 3 MAR 08

Page 170 of 184

PART 2 - FLIGHT TEST CHAPTER 1

313 A/NC HANDLING BETWEEN FL 140 AND FL 100 (Cont'd)

LOW SPEED - CONF FULL (RECORD SHEET A320)

GMT e
#1000 kg AZZ0 CFM {LIP) AZ20 1AE *1000 lbs
VLS Min VLS VLS Mir
440 ar.o
45,0 113 0oy 108 113 Doy 1014
45,0 116 0s9 110 116 100 105,8
50,0 118 101 112 118 103 110,2
52,0 121 103 114 120 105 1146
540 123 106 117 123 107 119,0
56,0 125 108 119 125 108 1234
58,0 127 110 121 127 111 1279
+- 3 4 3 3 4 +-
Record vis table value O
Set the engine power at idle and adjust the AJC pitch to obtain a deceleration rate of about 1 ki fzec
During the deceleration, cbhserve :
- The auto trim stops a
- The ot floor activation a
Disconnect this O floor function at once
Note:  The afloor function may be friggered by either:
- the ELAC when at the protection angle of affack, with a 14 deg sidestick NU condition,
- or through the FAC angle of affack threshold whichever is detected first.
Maintain the engine power at idle and apply full back stick to stabilize Minimum speed
Record VMin table valug .o |

EVR 472017508

D AREUS 2.AE. Al righls reserved. Comfidential and propristary document
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Appendix 5

FAA Document - SAFO 08 024

SAFO

Safety Alert for Operators

U5, Department SAFQ Da024

of Transportation DATE: 1211008

Federal Aviation

Administration Flight Standards Service

Washington, DC

http:/www.faa.gov/other visit'aviation_industry/airline_operators/airline safetv/safo

A SAFQ contains important sqfety information and may includs recommendsd action. SAFO content should be
especially valuable to air carriers in mesting their stanmtory duly to provide sevvice with the highest possible degree
af sqfery in the public interest. Besides the specific action recommended in a SAFC, an altermarive action may be as
gffective in addressing the sqfety issuwe namead in the SAFO.

Subject: Review of Flight Data Recorder Data from Non-reverme Flights

Purpose: This SAFO is issued to encourage all airlines operating under Title 14 of the Code of
Federal Fegulations (14 CFR) part 121, that have the capability to review flight data recorder
(FDR) data, mcluding in particular regional airlines, fo review FDR. data from non-revenue
flights for safety analysis purposes.

Background: Approximately 23% of accidents involving turbine powered aircraft durning the
past decade have occurred during non-revenue flights (e.g.., ferry flights for mainfenance
purposes of re-positioning flights to pick-up passengers). During this same period, the
technology needed for an airline to download and analyze FDR data has become significantly
more accessible, either through the airline's acquisition of more affordable FDR data acquisition
and analysis technology, or through the use of readily available vendor services.

Discussion: Two commeon factors found by the National Transportation Safety Board to have
been contributory in non-revenue flight accidents are:

(1) the flightcrew’s failure fo adhere to standard operating procedures (SOPs) and.
(2) the lightcrew’s failure fo operate the airplane within its performance limitations.

Flight Operational Quality Assurance (FOQA) programs presently in operation by most major
U.S. airlines have clearly established the capability of FDR. data analysis to objectively identify
the occurrence of both such factors.

Recommended Action: All air carriers operating under part 121 that have the capabality to
review FDE. data, including in particular regional airlines. should place special emphasis on
reviewing FDR data from non-revenue flights in order to verify that the flights are being
conducted according to standard operating procedures (SOP). If FDR analysis indicates a
potential trend of SOP non-compliance during such flights, that information should be
communicated fo appropriate airline management personnel for action to mitigate associated
nisks. IfFDE. data indicates noncompliance on the part of an individual crew, it is recommended
that the information be comnmmicated fo the Chief Pilot and, if applicable, to Professional
Standards group in the labor association, for the purposes of crew contact discussion, counseling
and safety education.

Approved by: AFS-200 OPE.: AF5-230
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