
1 Introduction
As far as aeronautics systems are concerned,
the pre-flight flight controls (F/CTL) check has
existed since before the first powered flight. It
aims at ensuring that flight controls respond 
to the pilot inputs, i.e. with no jamming, or
movement limitation, or stiffness, or delayed or
inadequate response. It is thus a key factor in the
safe operation of the aircraft.
The pre-flight F/CTL check has been made on a
flight basis by pilots since they flew an airplane
for the very first time.
Being so familiar with it, one may fall in the trap
of routine and neglect the importance of it. One
may also believe that the aircraft’s self-monitoring
capabilities are sufficient to provide the adequate
information, but they are not. Improper maintenance
or components failure are to be considered also.
Here we review the scope of the pre-flight F/CTL
check, and demonstrate based on in-service
examples, how topical it still is.

2 Scope of the
F/CTL check

An efficient F/CTL check ensures that the
systems respond adequately:

1- In direction – for instance elevator moves
down when the control column or the
sidestick is pushed;

2- In amount of travel, up to full deflection;
3- In return to neutral;
4- In feeling.
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• During the outbound leg of the procedure, the
VOR bearing information correlated with the
GPS derived FMGC data on the Navigation
Display (ND).

• As the aircraft turned left to intercept the
249°M track inbound to the VOR, the beam
bar initially moved in as expected to near 
centre.

• As the wings were levelled on a heading that
should have followed the correct track, the
beam bar moved back out to the right and 
settled at about half to two thirds full scale
deflection.

• The crew flew by visual reference to the runway
using the GPS derived navigation data to 
follow the correct inbound track and the VOR
indication remained steady at the deflection
stated above.

• At about 3.5D, the beam bar quickly moved
back to the central position.

The two approaches flown during the incident
flight were both conducted in IMC with only one
glimpse of ground lights during the first
approach.

Figure 4 on shows the track for the second
approach.

On any Airbus aircraft, the F/CTL check involves
the elevators, ailerons, spoilers and rudder
control systems. Not only the components
activated with the control wheel, control column
and pedals, but the whole system. Let us refer to
figure 1 and take the rudder axis of an A310 as
an example in order to illustrate this comment.

Consider now each of the 4 items we have 
mentioned and review which systems are involved.

1- In direction;
2- In amount of travel;
3- In return to neutral;
4- In feeling.

The majority of the components represented in
figure 1 are involved:
- Obviously rudder pedals, mechanical linkage

and servocontrols;
- Any inopportune rudder trim that would shift

the rudder from neutral would be detected with
criteria 3;

- Artificial Feel Mechanism with criteria 4;
- Detection of any offset from Yaw Damper

system with criteria 3;
- Rudder Travel Limiting Systems with criteria 2.

We may come to similar conclusions on other
axis, and/or other aircraft types. Note on fly-by-wire
systems, it would be electrical wiring instead of
mechanical linkage.

The F/CTL check is thus not limited to the
relationship in between the servocontrols, observed
with the surface position indicators, and the
controls at cockpit. The whole system is checked.

Figure 4

Green line = FMGC Position Plot from QAR
Red Line = Derived Still Air Plot Using Heading 

and Ground Speed from QAR
Blue Pecked Line = 25L VOR/DME Procedure Outbound Track 094°T
Magenta Pecked Line= 25L VOR/DME Procedure Inbound Track 251°T

Initially, as the procedure is commenced, the
FMGC track and still track appear to be following
the procedural 094°T track. The FMGC track
then starts to deviate to the south and the 
aircraft is turned left to correct taking the still air
track to the north of the required track. This 
correction brings the FMGC position slowly back
to the required track, but the still air track is 
moving well north. 

Airbus Policy
This Airbus policy is concerning the use of GPS
position for TAWS operations. Note that the
TAWS is also known as EGPWS (Enhanced
Ground Proximity Warning System) or T2CAS
(Traffic and Terrain Collision Avoidance System).

The TAWS computer has an internally loaded
terrain database and uses position information
from the FMS. The FMS uses ADIRU position
and radio position update. It can also use a GPS
position source when available. 
The use of the GPS with multimode receivers
(MMR) provides improved navigation and
surveillance functions. Therefore Airbus strongly
recommends the use of a GPS source in the
global architecture of the TAWS system. 

Airbus offers an upgrade package that includes
installation of 2 multimode receivers (MMR) and
2 GPS antennas.
However some aircraft configurations may need
upgrade of other aircraft equipment to make full
benefit of the MMR system. The Airbus upgrade
services will define everything needed during the
RFC/RFO process.

For more information see OIT/FOT ref SE
999.0015/04/VHR, dated 05 Feb 2004 
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Take-off was performed with the shift first
compensated by inputs on the pedals and then
by the autopilot yaw actuator once autopilot was
engaged. But the rudder moved sharply to the
rudder trim position once the autopilot
declutched and the aircraft experienced an
unexpected and sudden bank.

Such an event is covered with criteria 3, rudder
at neutral with controls (what includes rudder
trim) at neutral. There was no warning triggered
to the crew, but it could have been detected by
carefully performing the existing Standard
Operating Procedures (SOP) F/CTL Check.

3.2 Response in opposite direction

We will here discuss an in-flight turn back due to
Inverted Roll Command experienced with an A320.

The F/CTL check was performed with no
anomalies noticed by the crew. At take-off, the
Captain applied a lateral sidestick input to the
right, but the aircraft banked to the left. The F/O
took over, and successfully landed the aircraft.

Upon troubleshooting, a maintenance error was
found. A wiring inversion had been made
between the transducer unit of Captain roll
sidestick and ELAC 1, on both the COMMAND &
MONITOR channel. With this double inversion,
ELAC 1 was receiving consistent signals, and
thus could not detect the anomaly and could not
trigger a warning to the crew (Figure 3).

3 Take-off after
F/CTL check failed

We will here go through some examples gathered
from in-service experience, when crew did not
strictly adhere to the golden rules of F/CTL
check.

3.1 Surfaces not at neutral with controls
not at neutral

Let’s come back on an event that was evoked in
issue 7 dated October 2001 of Hangar flying under
title “A310/A300-600 – Rudder trim incorrect
indication – ATA 27”, and also commented in
OIT/FOT Ref. AI/SE 999.0030/00/CL dated 14
February 2000. 
At the end of the F/CTL check, rudder trim
indicator (RTI) was showing some rudder trim
input. However rudder and rudder pedals were
at neutral. Pedals and rudder trim are linked.

Rudder trim actuator (RTA) had to be at neutral
also. Indication was erroneous.

Rudder trim indication was manually brought
back to neutral with no further check. This shifted
the rudder, the rudder trim actuator and the pedals
out of neutral.

Figure 3: Cross connection of sidestick roll signals to F/CTL
computer

The functional check required after performing
AMM tasks had partially been performed on the
F/O side only, and thus the anomaly was no
detected by mechanics. Crew missed the last
opportunity to detect it by not carefully performing
the existing SOP F/CTL Check.

This event was presented during the 8th flight
safety conference held in October 2001 (Item 15
entitled “A320 crossed roll controls”). It was also
covered with an OIT/FOT entitled “ATA 27 – In-
flight turn back due to inverted aileron deflection
after take-off”, Ref. AI/SE 999.0069/01/CL REV
01 dated 15 June 2001.

3.3 Lack of response

Another example is an in-flight turn back due to
reduced ability to turn left experienced just after
taking off with an A320. Almost full left sidestick
inputs were required in order to laterally control
the aircraft. At 1500ft, ECAM warning “F/CTL
SPLR FAULT” came up with all right hand roll
spoilers shown inoperative.

During a previous maintenance task, R/H spoilers 2
to 5 were left in the maintenance position. After 
lift-off, they deployed to the zero hinge moment
positions and would not respond to inputs.

Preventive instructions have been added in
AMM, and monitoring has been improved to trigger
an ECAM warning in such condition. But it could
also have been detected by carefully performing
the existing SOP F/CTL Check (Figure 4).

Figure 4: Lack of response from RH spoilers to sidestick inputs

Figure 1 : A330 moder system schematic

Figure 2 : incorrect rudder trim indication
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4 Efficiency of the
F/CTL check

Some events, including recent ones, have
highlighted the importance of the F/CTL check.
Indeed anomalies were detected which required 
correction before flight, when aircraft systems
did not trigger any failure warning to the crew.
Here after are some of them.

4.1 Lack of response

A few events of this kind have been experienced
with aircraft of the A340 family. The crew detected
during the pre-flight F/CTL check that one elevator
was stuck down (Figure 5). The loss of the
elevator control was not indicated to the crew by
any warning.

These events resulted from failure of the servo-
control in damping mode failed. Investigating
these events has allowed definition of
modifications to both the servocontrols and the
F/CTL computers in order to prevent similar
events. Appropriate ECAM warnings are
triggered for crew annunciation. For these
events, detection was ensured by carefully
performing the existing SOP F/CTL Check only. 
Additional information about these event is
available with
- OIT/ FOT Ref. SE 999.0149/03 dated
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17 December 2003 entitled “ATA 27– elevator
dropped down – Cracked mode selector valve
transducer at servocontol in damping position”;

- OIT Ref. SE 999.0066/04/BB Rev. 01 dated 11
June 2004 and FOT Ref. STL 999.0061/04
dated 10 June 04 entitled “ATA 27 – Right elevator
stuck down in full pitch down position caused
by double failure.

4.2 Limited deflection

One last example is an event of undue rudder
travel limitation on ground.

The Rudder Travel Limitation Unit (RTLU) had
failed closed in the high-speed configuration.
The ECAM warning “F/CTL TRAVEL LIM FAULT”
dedicated to the monitoring of the RTLU position
was not displayed.

Indeed, at that time, FCSC which is the computer
that controls the RTLU and PTLU did not monitor
their behaviour during phases when they are not
electrically supplied and thus not supposed to
move. However the RTL system failed and RTLU
closed during such a phase of no monitoring on
ground. Monitoring has since been reviewed.

The failure was thus detected only by performing
the existing SOP F/CTL Check, and the right
decision to return to the gate could be taken.

Figure 7: Extract of A330 SOP – FCOM 3.03.10 Rev. 19

5 Completion of the
F/CTL check

All of the above-mentioned events have
confirmed that the crew properly performing
Flight Control Checks remains the last safety net.
However, training feedback and line observations
have revealed that the F/CTL checks were not
always performed properly because:

- Checks were routinely performed;
- The PF moved the sidestick too quickly and

the PNF had insufficient time to efficiently
perform the checks;

- The PNF may be out of the monitoring loop.

SOP F/CTL checks have been reviewed with a
reinforcement of the role of the PNF who now

Figure 5
NORMAL CONFIGURATION

Low speed position High-speed position

EVENT CONFIGURATION

Figure 6: Full rudder deflection not archieved

calls out the results of his/her visual check of
each of the PF’s sidestick/rudder pedal stops
inputs. This allows the PNF to still closely
monitors the correct sense, full deflection and
return to neutral of all surfaces as previously
recommended, and in addition:

- Avoids the PNF from being influenced by the
PF callouts

- Ensures that the PNF efficiently checks all
surface motions

- Obliges the PF to pause the sidestick/rudder
pedals at each stop

- Allows the PF to detect a failure, if callout is
not in line with the PF’s input.
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The in-flight thrust reverser deployment is one of
the most feared situation by all pilots. It has
always been under the extensive scrutiny of both
the engines and airframe manufacturers as well
as by the Airworthiness Authorities. This particular
attention was even reinforced after the tragic
accident which occurred on Lauda Air B767
flight NG004 in May 1991. This has lead to the
implementation of additional modifications to 
further decrease the probability of occurrence of
such event.

Despite all protective measures in place, the
event described hereafter occurred in March
2004 on an A320 aircraft equipped with IAE
V2500-A1 engines.

Sequence of events:
- While the aircraft was on a transit check for a

scheduled flight, airline’s maintenance found an
hydraulic leak from the engine N° 1 inboard
lower thrust reverser actuator.

- Airline’s maintenance deactivated the reverser
for an aircraft dispatch under M.E.L. 

- In climb phase, approximately 15 nm from the
departing airport, engine N° 1 reverser got
deployed.

- As per check-list, engine N° 1 was shutdown
by the crew 

- Crew then made a safe precautionary landing
back to departing airport.

Findings:
- Upon landing, the engine N° 1 reverser was

found almost fully deployed.

A320 In-flight thrust
reverser deployment

By: Thierry Thoreau
Director of Flight Safety

6 Conclusion
In comparison with conventional aircraft, "Fly by
wire" architecture provides an additional flight
controls systems monitoring in order to ensure
flight controls availability and safe aircraft operation. 

Airbus' priority is to continuously meet these
objectives, if possible, via monitoring enhancements.
However, EFCS monitoring features cannot
possibly detect all failure cases. 

A comprehensive flight controls integrity check
relies on the crew's accurate completion of pre-
flight control checks.

The new SOP procedure increases the efficiency
of the F/CTL checks, in association with the
F/CTL monitoring systems: The PF and PNF are
definitively in the monitoring loop.

The key message Airbus 
would like to convey is:

TAKE YOUR TIME 
PROPER F/CTL CHECKS = SAFER FLIGHT

Note: The F/CTL checks have been discussed
during the 11th Flight Safety Conference held in
Toulouse in September 2004. CD's of this 
conference may be requested to the Nuria Soler,
nuria.soler@airbus.com. 

- The thrust reverser sleeve locking pins (2) were
not found, while the lock-out assembly was
intact.

- After opening the fan cowls, both locking 
actuators were found lock wired in the unlock
position. The HCU was properly deactivated.

Figure 1

17

Safety first #01 January 2005  -  6



Editorial
Y. Malinge  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

News
C. Courtenay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Go-Arounds in Addis Ababa 
due to VOR Reception Problems
J. Daney  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

The Importance of the pre-Flight, 
Flight Control Check
A. Urdiroz  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

A320 In-flight thrust 
reverser deployment
T. Thoreau  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Airbus Flight Safety 
Manager Handbook
C. Courtenay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Flight Operations Briefing Notes
C. Lemozit & M. Tremaud  . . . . . . . . . . . . . . . . . . . . 23

Airbus Flight Safety 
Contacts/Organisation  . . . . . . . . . . . . . . . . . . . . . 26

Dear Customers and Aviation Safety
Colleagues,

Flight Safety has permanently improved
from one aircraft generation to another and
this trend continues.
There are several factors that have led to
these positive results, one of them being
the flow of information between the key
actors of the aviation community. Even
though it is extremely difficult to quantify
the benefit of information sharing, no one
can dispute the positive effect it has.

To further develop this information sharing,
we re-launch our safety magazine. This is
the objective of this first issue of the Airbus
Safety Magazine called “Safety First”
(which replaces the previously named
“Hangar Flying” magazine).
It is intended to issue this on a regular basis
as a hard copy and we also intend to send
it electronically.

This is not just a forum for Airbus to pass
information to you. We want your participation.
Send us articles that you think are worth
sharing. We will de-identify the information
if requested.

I hope you will find useful information in
this first issue but we rely on your feedback
to tell us what you think and what you
would like to see included.

Yours sincerely,

Yannick MALINGE
Vice President Flight Safety

Yannick MALINGE

Vice President 
Flight Safety
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