
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. 
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- 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
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Operational aspect
analysis:
Prior to engine start, the ECAM warning “ ENGX
REVERSE UNLOCKED” was annunciated. 

Flight data analysis:
GMT:14.16.30 A/C takes off TLA are set to
TOGA position - EPR reach 1.4 A/THR engages

GMT: 14.17.30 A/P 1 is engaged Altitude is
1,700 ft AGL, TLA are set to CLB 

GMT: 14.18.30 SLAT/FLAP conf clean is
selected

GMT: 14.20.22 ENG 1 thrust suddenly drops
down

ALT is about 6500 ft AGL – CAS = 250kts
The a/c was in a left commanded turn. The roll
angle was decreasing from around 10° with a
rate of 2°/sec.
EPR actual, EPR command and EPR target
decrease from 1.24 to 1.0 in 10 seconds (auto-
idle logic activated due to a reverse deployment
beyond 10%)
A/THR disengages
Concurrently, VRTG decreases to 0.99g. Roll
rate which was about 2°/sec (aircraft was in left
turn) reduces to 0.4°/sec ; LATG increases to
0.05g. Rudder moves from 0 to -3DA (right
input)

GMT: 14.20.32 ENG 1 TLA increases
When Engine 1 reaches Idle, crew moves TLA1
up to 31DA, ENG1 intends to follow TLA1 position
(short thrust increase) but continues to decrease
down to Idle (auto-idle logic)

GMT: 14.20.45 ENG 1 TLA decreases
Crew elects to retard TLA1 to Idle and increases
TLA2 to 35DA (MCT)

GMT: 14.21.25 Aircraft levels off Altitude is
8000ft ; CAS increases to 262kts (maximum
reached during this flight)

GMT: 14.21.59 ENG1 shut down Main ENG1
parameters start to toggle, NCD parameters

GMT: 14.22.27 Auto thrust is reactivated

GMT: 14.42.25 Crew performs a manual 
single engine landing

Maintenance actions
analysis:
- The HCU deactivation was done properly

following the AMM procedure:
• “A. Deactivation of the Thrust Reverser HCU”
procedure.

- The following AMM procedure steps were not
performed , because it was not possible to do
so while the thrust reverser actuators were lock
wired in the unlocked position:
•“B. Manually move the translating sleeves to
the fully retracted position”
•“C. Lock the Left and the Right Translating
sleeves”

- Finally the last AMM procedure step was not
done.
• “D. Put the locking actuators in the locked
position”

Actuator unlocked

Due to the combination of having:

- The HCU deactivated (leading to no hydraulic
power to the actuators)

- And the actuators not locked
- And the lock-out bolts not properly installed on

the translating sleeves,

Lock pins 
missing

Figure 2

Figure 3

Figure 4

According to information received, maintenance
personnel cancelled the “ENGX REVERSE
UNLOCKED” message through the “EMER/CAN”
button.
Upon engine start, the “ENGX REVERSE
UNLOCKED” warning was then displayed under
cancelled cautions, while the ECAM showed
“REV” Amber in EPR gauge and “STS” indication.

the translating sleeves were not locked and
were free to move under aerodynamic loads.

Per FCOM Standard Operating Procedure
“cockpit preparation”, the ECAM control
panel STS page must be checked to ensure
that INOP SYS display is compatible with
MEL. 
In this case for ENGX REVERSE
UNLOCKED, the MEL says “NO DISPATCH”.

However, the aircraft was dispatched with the
thrust reverser unlocked and free to move under
aerodynamic forces.

Less than 4 minutes after take-off, the engine
N°1 auto-idle was activated. It activates once
there is more than 10% opening of the reverser,
and brings down the TRA to idle based on the
initial TRA position. This reverser opening detection
also triggered the Auto thrust disconnection. The
Auto re-stow which is also normally triggered
was not effective since there was no hydraulic
power due to the proper de-activation of the
HCU.

As described in the Flight data analysis, there
was very little changes on aircraft flight
characteristics. Based on the flight parameters
evolution it is assumed that the thrust reverser
deployed slowly due to the aerodynamic forces
(there was no hydraulic power due to HCU 
de-activation).

The aircraft maintained control with no upset
throughout the event.

The engine was shut-down, then the Auto thrust
was re-engage, and an IFTB was made followed
by an uneventful single engine landing.
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Maintenance 
recommendations:
It is absolutely necessary to strictly follow all
steps of the relevant AMM Thrust reverser 
de-activation procedure.

Furthermore, only the required tooling must be
used (appropriate locking pins,…)

Finally, “ENG X REVERSE UNLOCKED” warning
should not be displayed following reverser 
deactivation.

Figure 5: Normal Flight Condition

HCU Unlocked

Figure 6: Deactivated Flight Condition

HCU Locked

Operational 
recommendations:
The “ENGX REVERSE UNLOCKED” and the
“REV” Amber messages should not be present
on ECAM following a proper thrust reverser
deactivation. They are both NO DISPATCH
warnings.

In addition, the “EMER/CANC” button should
only be utilized to kill a permanent spurious
warning.

Figure 7: Normal Flight Condition & Deactivated Flight
Condition

Actuator locked

Figure 9: Normal Flight Condition

Locking
Pin Placeholder

Locking Pin
Stowage

Figure 8: Maintenance Condition Only

Actuator
unlocked

Figure 10: Deactivated Flight Condition

Locking Pin
Installed
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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

EDITORIAL
# 01  January 2005

CONTENT

Safety First
# 01 January 2005

Safety First is published 
by Airbus S.A.S
1, rond point Maurice Bellonte
31707 Blagnac Cedex / France 

Editors:
Yannick Malinge, 
Vice President Flight Safety
Christopher Courtenay, 
Director of Flight Safety

Concept Design by HCSM 
Production by CITYCompo

Copyright: EI

Photos copyright Airbus 
Photos by ExM: 
Hervé Berenger
Philippe Masclet
Hervé Goussé

Printed in France

© Airbus S.A.S. 2005 – All rights reserved. Confidential and proprietary documents.

By taking delivery of this Brochure (hereafter “Brochure”), you accept on behalf of your
company to comply with the following guidelines: 

 No other intellectual property rights are granted by the delivery of this Brochure than
the right to read it, for the sole purpose of information.

 This Brochure and its content shall not be modified and its illustrations and photos shall
not be reproduced without prior written consent of Airbus.

 This Brochure and the materials it contains shall not, in whole or in part, be sold,
rented, or licensed to any third party subject to payment.

This Brochure contains sensitive information that is correct at the time of going to press.  
This information involves a number of factors that could change over time, effecting the
true public representation. Airbus assumes no obligation to update any information
contained in this document or with respect to the information described herein.

Airbus SAS shall assume no liability for any damage in connection with the use of this
Brochure and of the materials it contains, even if Airbus SAS has been advised of the
likelihood of such damages.

Airbus Flight Safety
Manager's Handbook

By: Christopher Courtenay
Director of Flight Safety

1

36
0°

30
°

60°

90°

120°

150°

180°

210°

33
0°

Safety First
The Airbus Safety Magazine

# 01 January 2005

SAFETY FIRST
The Airbus Safety Magazine
For the enhancement of safe flight through 
increased knowledge and communications.

Safety First is published by the Flight Safety Department
of Airbus. It is a source of specialist safety information
for the restricted use of flight and ground crew members
who fly and maintain Airbus aircraft. It is also distributed
to other selected organisations.

Material for publication is obtained from multiple
sources and includes selected information from the
Airbus Flight Safety Confidential Reporting System,
incident and accident investigation reports, system
tests and flight tests. Material is also obtained from
sources within the airline industry, studies and reports
from government agencies and other aviation sources.

All articles in Safety First are presented for information
only and are not intended to replace ICAO 
guidelines, standards or recommended practices, 
operator-mandated requirements or technical orders.

The contents do not supersede any requirements
mandated by the State of Registry of the Operator’s aircraft
or supersede or amend any Airbus type-specific AFM,
AMM, FCOM, MEL documentation or any other approved
documentation.

Articles may be reprinted without permission, except
where copyright source is indicated, but with acknowl-
edgement to Airbus. Where Airbus is not the author, the
contents of the article do not necessarily reflect the
views of Airbus, neither do they indicate Company policy.

Contributions, comment and feedback are welcome.
For technical reasons the editors may be required to
make editorial changes to manuscripts, however every
effort will be made to preserve the intended meaning of
the original. Enquiries related to this publication should
be addressed to:

Airbus
Product Safety department (GS)
1, rond point Maurice Bellonte
31707 Blagnac Cedex - France
Fax: +33(0)5 61 93 44 29
safetycommunication@airbus.com
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