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Flight Safety

Thrust Reverser Selection
Means Full-Stop

Introduction

When full forward thrust (TOGA)
is applied after thrust reverser se-
lection, there is a risk of non avail-
ability of maximum thrust on one
or more engines, if the associated
reversers do not stow.

This is exactly what happened
to an A300-600 equipped with
PW4158 engines, which carried
out an aborted landing whilst the
thrust reversers were still in transit
and not fully deployed. As a result
of a failure of the electrical restow
circuit, the aborted landing was
performed with only one engine
delivering take-off thrust.

This article will describe the event
and review operational recommen-
dations on throttle handling.

This event illustrates the necessity
to strictly follow the rule specified
in the FCOM: “After reverse thrust
is initiated, a full-stop landing must
be performed.” This statement is
valid for all Airbus aircraft types.

Event Description
and Analysis

Approach

The Captain was the pilot flying.
The autopilot was not engaged and
the approach speed (Vapp) was
143kt. The weather report indicated
rain and cross wind conditions
(160°, 20kt gusting at 30kt). The
flare was performed at 30ft Above
Ground Level (AGL).
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160°/20kt
Gusting at 30kt

Touchdown

The A300-600 touched down with
an Indicated Air Speed (IAS) of
138kt and landed hard with a ver-
tical acceleration of 1.82g.

At touchdown the pilot immediately
selected the thrust reverser levers
to max reverse and the reversers
started to deploy

The aircraft bounced, and conse-
quently the Captain decided to abort
the landing while the thrust rever-
« § sers were still in transit and there-
.-""" \ fore not fully deployed.
¥
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The purpose of the thrust reverser system is to direct fan air forward, to produce
reverse thrust and thus to reduce aircraft speed during landing rollout.
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“Stowed”
is the normal
flight position.

“Deployed” is selected [sTowen conftumaTion |

after touchdown,
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is increased.

This redirected airflow
creates arearward or  waer
reverse thrust effect that

is used to slow the aircraft
during landing rollout.

The amount of reverse thrust
is varied by thrust reverser
control lever movement.
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Aborted Landing

While the thrust reversers were
still in transit to deploy and the
amber REV UNLK lights were
ON, they were selected to be
stowed, then TOGA was applied
on both engines.

On engine 1, the thrust reverser
stowed and consequently the
FADEC 1 commanded engine 1
at TOGA.

On engine 2, the thrust reverser
did not stow and stayed half open
due to failure of the electrical
restow circuit

Consequently, as per design with
reverser not stowed, the Auto Idle
function of FADEC 2 command-
ed engine 2 to Idle thrust. A tail
strike was experienced during ro-
tation.The liftoff was performed
in conf 30/40 (FULL), with an
IAS of 125kt .

During liftoff, temporary and
intermittent ENG1 REV UNLK

and permanent
ENG2 REV UNLK lights were
ON

Diversion

Once airborne, the pilot put the
engine 2 thrust lever into the Idle
position, then cycled the reverser
lever to stow the reverser. The
engine 2 thrust reverser remained
in the partially deployed position
(half open) because:

= The electrical failure of the

restow circuit prevented the re-
verser from stowing correctly

= A design protection prevents
reverser movement in flight.

The pilot then advanced the
engine 2 thrust lever to check for
thrust response, but the thrust did
not increase due to the FADEC’s
Auto Idle function.

The pilot then shut down engine
2 and diverted to an alternate
airport where a single engine
landing was performed with
engine 1 thrust reverser selected.
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A defective pin at connector level (junction box D5010P) was at the origin of the electrical restow circuit failure.

Jonction Box
Connector
D50010P

Reverse stowed and latched (REV UNLK light OFF) means that it is stowed within 0.125 inch of the full stow
stop. At this point, the movement of the thrust reverser sleeve can only be due to vibration, aerodynamic
loads (external and in the fan duct), or airplane maneuvers.

Consequently temporary intermittent unlocked indication could be considered to be due to vibration during
final transit of the translating sleeve to the full stow stop position.

The thrust reverser lights indicate the operational status of the thrust reverser systems. When all lights are
OFF, the translating sleeves are in the stowed position, the systems are latched.

REV UNLK LIGHTS

A light comes on amber when:

- The related thrust reverser system is unlatched,

- The translating sleeves travel between the status position and 90% of their travel.

REV LIGHTS

A light comes on green when the translating sleeves of the related thrust reverser system are beyond 90%
of their travel.
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Operational
Recommendations

Throttle Handling in Flight

According to the A300-600
FCOM 2.05.70 (ENG REV
UNLK procedure), the throttle of
the affected engine has to be put
and left in the Idle position. No
movement of the thrust and re-
verser levers is authorized while
the engine is ON.

Throttle Handling during
Ahorted Landing / Touch and Go

a) The A300-600 FCOM 2.03.22
(At TOUCHDOWN) mentions:

= After reverse thrust is initi-
ated, a full-stop landing must be
performed.

This statement is valid for all
Airbus aircraft types, and is
also mentioned in the associ-
ated FCOM (Normal Procedure
— SOP — Landing).

= Do not move reverse levers
towards stow position while re-
verser are in transit; such action
may cause system damage.

b) The A300-600 FCOM 2.02.01
(BOUNCING AT LANDING)
has been updated in June 2012
with the following additional
statement:

“In any case, if reverse thrust
has been selected, a full stop
landing must be performed.”

The FCOM of the other Airbus
aircraft types will be updated

accordingly in the next revi-
sions.

| ENG REV UNLK |

[THROTTLE (affected engine) ....................ccoocerree IDLE |

DIVERSION .
MAX SPD ..ottt
¢ IF BUFFET OR BANK:
FUEL LEVER ..ot OFF
MAX SPD
PROC: SINGLE ENG OPERATION (12.08)................ APPLY
ENG AT IDLE
Displayed only if engine is automatically set at idle by FADEC
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AT TOUCHDOWN
REVERSELEVERS................... Pull

- Immediately after touch-down of main landing gear, pull
reverse levers to the idle reverse point, when REV (green)
appears, apply max reverse.

- After reverse thrust is initiated, a full-stop landing must
be performed.

Note 1: Maximum  efficiency —of the reverse s

obtained at high speed

Note 2: Do not move reverse levers towards stow posi-
tion while reversers are in transit; such action may|
cause system damage.

Note 3: If one or both REV UNLK It remains on, apply reverse
normally.

Note 4: If the use of max reverse is restricted due to noise
consideration, maintain reverse idle until taxi speed
is reached.

Note 5: If directional control problems are encountered, re-
duce thrust to reverse idle until directional control

is satisfactory.
-MAX.REVERSETHRUST ............... Apply
-N1,EGTandIAS...................... Monitor
A300-600 PROCEDURES AMD TECHNMLFES

CHEAM
FICIIWERIANDSE FIR TME -OFF NI | RNOIND

BOUNCING AT LANDING

In case of light bounce (5 ft or less), maintain pitch attitude
and complete the landing. Do not increase pitch attitude,
as this could lead to a tailstrike.

In case of a high bounce (more than 5 ft) maintain pitch
attitude and configuration, and initiate a go-around by ad-
vancing throttle levers while triggering the go-levers. This
will soften the second touchdown that will most probably
occur and prevent damage to the aircraft.

Retract flaps one step and landing gear only when safely
established in the go-around and no risk of further touch-
down exists.

A landing should not be attempted after a high bounce, as
the remaining runway length might not be enough to stop
the aircraft.

In any case, if reverse thrust has been selected, a full stop
landing must be performed.

Conclusion

As a result of the crew’s decision
to abort the landing after they had
selected reverse thrust, the aircraft
took off with one engine on Idle
and the aircraft’s tail impacted the
runway.

This occurrence illustrates that when
TOGA is applied after thrust reverser
selection, there is a risk of non avail-
ability of maximum thrust on one or
more engines if the associated re-
versers do not stow. This protection
is triggered by the Auto Idle function
of the FADEC, which maintains the
engine thrust at Idle as long as the
reversers are not stowed. The conse-
quence could be a loss of control if
an aborted landing is initiated at that
time.

We therefore strongly encourage
all crews to adhere to the following
FCOM recommendation, which is
common to all Airbus aircraft types:

“After reverse thrust is initiated,
a full-stop landing must be per-
formed.”

A previous article published in the
first issue of this magazine: “A320
In-Flight Thrust Reverser Deploy-
ment”, dated Jan 2005, describes an
event where a takeoff was carried
despite a REV UNLK warning.

The common key message from
these two articles is that it is essential
to strictly adhere to any procedure
associated with the operation of
thrust reversers.
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Safety First is published by the
Flight Safety Department of Air-
bus. It is a source of specialist safe-
ty information for the restricted use
of flight and ground crew members
who fly and maintain Airbus air-
craft. It is also distributed to other
selected organisations.

Material for publication is
obtained from multiple sources
and includes selected informa-
tion from the Airbus Flight Safety
Confidential Reporting System,
incident and accident investiga-
tion reports, system tests and
flight tests. Material is also ob-
tained from sources within the
airline industry, studies and re-
ports from government agencies
and other aviation sources.

A400M

Formation of five
A400M nose to tail
at Toulouse-Blagnac
Airport
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All articles in Safety First are present-
ed 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 Opera-
tor’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 copy-
right source is indicated, but with
acknowledgement to Airbus. Where
Airbus is not the author, the con-
tents of the article do not necessarily
reflect the views of Airbus, neither
do they indicate Company policy.
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Contributions, comment and feed-
back are welcome. For technical
reasons the editors may be required to
make editorial changes to manu-
scripts, however every effort will
be made to preserve the intended
meaning of the original. Enquiries
related to this publication should
be addressed to:

© Airbus S.A.S. 2012 — All rights reserved. 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 repro-

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