Safety

The Airbus Safety Magazine

Edition July 2011

CONTENT:

= Airbus New Operational
Landing Distances

= The Go Around Procedure
» The Circling Approach
> VMU Tests on A380

> Automatic Landings
in Daily Operation




Issue 12 | JULY 2011

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.

A380
VMU test

s

Safety First, #12 Jully 2011. Safety First is
published by Airbus S.A.S. - 1, rond point
Maurice Bellonte - 31707 Blagnac Cedex/
France. Editor: Yannick Malinge, Chief Product
Safety Officer, Nils Fayaud, Director Product
Safety Information. Concept Design by
Airbus Multi Media Support Ref. 20110975.
Computer Graphic by Quat’coul. Copyright: GS
420.0021/11. Photos copyright Airbus. Photos by
ExM Company: P. Masclet, Photos by Jonathan
Le Gall. Printed in France by Airbus Print Centre.

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.

Safety [y

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. 2011 — 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.



The Airbus Safety Magazine

Yannick MALINGE

Chief Product Safety Officer

Dear Customers and Aviation Safety Colleagues,

The recent Airbus Flight Safety Conference in Rome
concentrated on two recurrent industry topics: Go
Around and circling approach. There were fruitful
exchanges of views among participants on these
generic themes.

The Safety First issue n°10, dated August 2010, included
an article on Go Around handling. It concentrated on the
correct execution of the maneuver. This issue takes a wider
view on the procedure itself, from the Go Around prepa-
ration to the PNF’s actions and responsibility, describing
traps like the false climb illusion.

Circling approaches are challenging maneuvers. In addi-
tion they are rarely executed. This magazine includes a
paper, which describes the procedures and makes recom-
mendations on how to apply them.

We already announced a new generic standard for asses-
sing landing distance in-flight: the Operational Landing
Distance (OLD). As a reminder, this new method is part
of the industry effort to help further reduce the runway
overruns at landing. It is now entering its implementation
phase: the following pages provide a summary of the
new Airbus’ operational documentation for OLD.

Last but not least, this issue builds on the previous two
publications, which featured insights into Airbus test
flights, with articles on flutter tests and minimum control
speeds computation. You will now be introduced to the
determination of the Velocity Minimum Unstick (VMU).

Enjoy your reading !

Yannick MALINGE
Chief Product Safety Officer
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Magazine distribution

If you wish to subscribe to Safety
First, please fill out the subscrip-
tion form that you will find at the
end of this issue.

Please note that the paper copies
will only be forwarded to profes-
sional addresses.

Your articles

As already said, this magazine is a
tool to help share information.

We would appreciate articles from
operators, that we can pass to other
operators through the magazine.

If you have any inputs then please
contact Nils Fayaud at:

e-mail: nils.fayaud@airbus.com
fax : +33 (0) 561 93 44 29

Nils FAYAUD

Director Product Safety Information

Safety Information on the Airbus
websites

On the AirbusWorld website we are
building up more safety information
for you to use.

The present and previous issues of
Safety First can be accessed to in the
Flight Operations Community- Safe-
ty and Operational Materials portal-,
at https://w3.airbusworld.com

Other safety and operational exper-
tise publications, like the Getting to
Grips with...brochures, e-briefings
etc...are regularly released as well
in the Flight Operations Commu-
nity at the above site.

If you do not yet have access rights,
please contact your IT administrator.

17th Flight safety

Rome, 21-24 March 2011

The presentations made during our last event
in Rome will shortly become available on our
AirbusWorld web site, in the Flight Operations
Community- Conferences portal.
(https://w3.airbusworld.com).

. Hotline: +33 (0)6 29 80 86 66
E-mail: account.safety@airbus.com

News SAVE THE DATE

We are pleased to announce that the The

Flight

Safety Conference

18th Flight safety
Berlin, 19-22 March 2012

As always we welcome presentations

18th Flight Safety Conference will
take place in Berlin, Germany, from
the 19 to the 22" of March 2012.
The formal invitations with infor-
mation regarding registration and
logistics, as well as the preliminary

agenda will be sent to our customers
in December.

provides an excellent forum for the
exchange of information between
Airbus and customers. The event
is a dedicated forum for all Airbus
operators. We do not accept outside
parties. This ensures that we can
have an open dialogue to promote
flight safety across the fleet.

from you, the conference is a forum
for everybody to share information.
If you have something you believe will
benefit other operators and/or Airbus
or need additional invitations or infor-
mation, please contact Nuria Soler at:
e-mail: nuria.soler@airbus.com
fax: +33 (0) 5 62 11 97 33
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Lars KORNSTAEDT

Performance Expert, Flight Operations Support

Airbus New Operational

Landin

Introduction

The Operational Landing Distances
(OLD) were described in an article
titled “Operational Landing Distances
- A New Standard for In-Flight Land-
ing Distance Assessment” published
in the tenth issue of Safety First, dat-
ed August 2010. This new standard
is the outcome of the FAA Takeoff
and Landing Performance Assess-
ment Aviation Rulemaking Group
(TALPA ARC), and considered a
strong industry consensus. The arti-
cle concluded that Airbus supported
the OLD concept and would antici-
pate FAA rulemaking by providing
operational documentation and
computation tools to customers in
the course of this year.

This paper describes the way the
OLDs will be published from the end
of the year by Airbus. Airlines should
start planning the integration into
their operations, especially concern-
ing publication of the information and
training of the concerned personnel.

Major Conceptual
Changes

The TALPA ARC rulemaking rec-
ommendations to the FAA are a
tightly integrated package of three
sets of regulation proposals:

= To AIRPORTS, on the runway
condition assessment and reporting
mechanisms,

= To AIRCRAFT MANUFAC-
TURERS, on the publication of in-
flight landing performance assess-
ment data,

= To OPERATORS, on the time of
arrival assessment.

Airbus is tackling the adaptation of
its ground and on-board perform-
ance computation tools, and of the
operational documentation to com-
ply with the principles set down
in the proposals. They will as well
recommend best practices to their
customers on how to use this infor-
mation and take most advantage of
the concept.

However, the regulatory framework
for the OLD concept is not in place
yet, even under FAA rule. The ma-
jor consequence is that the use of
the OLDs has to fit into an envi-
ronment where runway condition
reporting practices will not neces-
sarily comply with the recommen-
dations.

Another aspect is that the new in-
flight performance assessment may,
under some conditions, be more
constraining than currently appli-
cable dispatch requirements. This
is especially true under JAR/EASA
rule. As a result, a runway that
is dispatched to according to the
current factored Available Land-
ing Distances (ALDs) requirement
may, as soon as the aircraft leaves
the ground, become inappropriate
according to the OLDs.

Airlines will have to put into
place policies and training to en-
able crews to compensate for these
shortcomings, until the rulemaking
processes that have been initiated
by FAA, ICAO and EASA come to
fruition.

The Matrix

The Runway Condition Assess-
ment Table is the cornerstone of the
OLD concept. It provides a mecha-

g Distances

nism for mitigation of a number of
real-life risks associated with per-
formance computations based on
contaminant type and depth only.
These risks include:

= Disregard or wrong interpreta-
tion by the flight crew of reports of
runway contaminants not covered
in the performance computation
options, like frost/rime or slippery
when wet .

= Disregard or wrong interpreta-
tion by the flight crew of reported
estimated friction or braking action
(Pilot Report).

= Contaminant phase change
around freezing point.

= Layered contaminants.

= Rapid change in conditions un-
der active precipitation.

The TALPA ARC runway condi-
tion reporting process intends
to cover a maximum of possible
conditions, and to make a safe
report to flight crew by consider-
ing all information that may be
available. This does not mean that
credit of accuracy is given to the
subjective assessment made by a
preceding pilot or to a continuous
friction measurement, for which
the lack of correlation with air-
craft performance has been exten-
sively discussed over the years.
However, the indicators given by
such information, when available,
should be used to downgrade a
primary assessment made on the
basis of the contaminant type and
depth.
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i Description

6 Dry

Wet
e Water up to 1/8” (3mm)
* Damp
5  1/8” (3mm) or less of

e Slush
 Dry Snow
o Wet Snow

Frost

4 Compacted Snow (OAT at or below -15°C)

Slippery when wet
More than 1/8”(3mm)

3  Dry Snow — max 5” (130mm)
e Wet Snow — max 1 1/8“ (30mm)

Runway Condition

Deceleration Reported
and Directional Control Braking
Observation Action

Braking deceleration is normal for
the wheel braking effort applied.
Directional control is normal.

Braking deceleration is noticeably reduced
for the wheel braking effort applied.
Directional control may be
noticeably reduced.

Compacted Snow (OAT above -15°C)

More than 1/8” (3mm)
2 o Water — max 1/2” (12.7mm)
e Slush — max 1/2” (12.7mm)

1 Ice (cold & dry)

e \Wet Ice

0 o Water on top of Compacted Snow
* Dry Snow or Wet Snow over Ice

In fact, as long as international
standards do not exist for the air-
ports to fulfill their role in the
TALPA ARC system, the flight
crew will have to do their best,
from their imperfect vantage point
in the cockpit, to make a full run-
way condition assessment with all
the information they have at their
disposal without being able to in-
spect the runway themselves. This
is a compulsory first step in per-
forming the time-of-arrival per-
formance computation, more so
since Airbus has decided to present
landing distances against the 6 op-
erable levels of Reported Braking
Action (RBA) that make up the
matrix.

Brake deceleration and controllability
is between Medium and Poor. Potential
for hydroplaning exists.

Braking deceleration is significantly
reduced for the wheel braking effort
applied. Directional control may
be significantly reduced.

Braking deceleration is minimal to
non-existent for the wheel braking
effort applied. Directional control
may be uncertain.

Implementation

Certified Airplane Flight
Manual (AFM)

The Operational Landing Distances
are purely advisory and do not have
an impact on aircraft certification.
However, since the OLDs are a
new reference for in-flight landing
performance assessment, Airbus
has decided to use this reference
under all circumstances, including
when a system failure has occurred
during the flight, which affects ap-
proach speed and/or landing dis-
tance. This information is subject
to approval by the authorities, and
the OLD concept will thus find

Brake deceleration and controllability
is between Good and Medium.

Dry

Good to
Medium

Medium
To Poor

Poor

its way into the AFM in this area.
We have taken this opportunity to
move it into the digital AFM, thus
permitting optimized computations
for failure situations, including in
case of multiple failures.

Documentation

Airbus currently publishes the cer-
tified Actual Landing Distances
(ALDs) in the Quick Reference
Handbook (QRH) and the Flight
Crew Operating Manual (FCOM).
The ALDs serve as a basis for in-
flight landing distance assessments
both without and with in-flight sys-
tem failures. The shortcomings of
this policy were described in depth

Safety [y

Figure 1
TALPA ARC runway
condition matrix
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in the previously mentioned article
published in Safety First n°10.

The switch to the OLDs for the
assessment at time-of-arrival in-
volves a number of changes to the
Airbus operational documenta-
tion: FCOM, QRH and also FCTM
(Flight Crew Training Manual) for
background explanation and exam-
ples.

Perhaps unexpectedly, these chang-
es also concern the dispatch infor-
mation, which must be derived by
the user from the ALD by applying
the appropriate factors. To allow
complete removal of the ALD ta-
bles, it is thus necessary to switch
to a publication of Required Land-
ing Distances (RLD) that are al-
ready factored.

A major change in publication
practices is the replacement of cor-
rections for variations from ref-
erence conditions as increments
in meters rather than in percent.
This allows a more straightforward
computation by the flight crew.

Notably, the RLDs are shown
against the usual runway descrip-
tion terms of contaminant type,
since this data is certified and must
follow existing JAR/EASA regula-
tion. Conversely, the OLDs will be
shown against the Reported Brak-
ing Action (RBA) terms of Dry,
Good, Good to Medium, Medium,
Medium to Poor and Poor to allow
the full benefit of the matrix used in
reporting runway condition.

For each of the RBA, two consecu-
tive tables for both certified land-
ing configurations will show all
required information for:

= Manual and automatic landing
» Manual and automatic braking
= Normal and overweight landing.

On top of the usual parameters, the
new OLD will include accountabil-
ity for outside temperature and run-
way slope, in full compliance with
the recommendations formulated
by the TALPA ARC.

The use of these tables will be as-
sociated to a new and simplified
flow chart for approach speed de-
termination. This will take into ac-
count the appropriate requirements
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Required Landing Distances (m)

Runway state
- Dry Wet Compacted Slush Water
Weight (1000 kg) snow
46 1170 1340 1370 1360 1410
50 1220 1400 1450 1450 1500
54 1270 1460 1540 1540 1590
58 1330 1530 1620 1630 1690
62 1390 1600 1700 1730 1820
66 1510 1730 1780 1820 1950
Figure 2
Required Landing
Distances (RLDs) table
Corrections on landing distances (m)
Runway state Dry Wet Compacted Slush Water
snow
. Per 1000ft
Altitude above SL +60 +60 +80 +110 +40
VAPP Per 5 kt +90 +110 +90 +100 +110
Wind Per 5 kt TW + 280 + 320 + 280 + 380 + 440
all reversers
REV operative - - -140 -140 -160
Figure 3
RLDs correction table
Figure 4
Operational Landing G00D
Distances (OLDs) table CONF FULL
WEIGHT SPD ALT WIND | TEMP | SLOPE REV
corr* corr corr corr corr corr corr
Corrections Per
on landing SIEI; Per1T | Per 1T Per 15§6ﬂ Per 1':)% I:f/r thrust
distance (m) below | above 5kt ° | reverser
(m) 66T 66T 5kt above ™w above | down opera-
Braking mode for 66T SL ISA Slope tive
Manual 1420 -20 +30 +90 +80 | +150 | +40 +30 -50
Autobrake MED| 1470 -20 +30 +90 +80 | +160 | +40 + 30 -40
Autobrake LOW| 1970 -20 +40 | +120 | +90 | +180 | +60 +30 -10
Autoland . ) .
corr (m) + 340 In case of an overweight landing, add 100m.
CONF 3
WEIGHT SPD ALT WIND | TEMP | SLOPE REV
corr* corr corr corr corr corr corr
Corrections Per
ontanding | REF | pertr | pertr | o | T per | FeL | FOT thrust
distance (m) below | above 5kt ° | reverser
(m) 66T 66T 5kt above W above | down opera-
Manual 1570 -20 +20 | +100 | +90 | +170 | +50 +40 - 60
Autobrake MED| 1620 -20 +20 | +100 | +90 | +180 | +60 +40 -40
Autobrake LOW| 2130 -20 +30 | +130 | +100 | +180 | +60 +20 -10
Autoland . ) .
cort (m) + 340 In case of an overweight landing, add 150m.
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for autothrust use, ice accretion HYDRAULIC SYSTEM
and wind, including their effect on WEIGHT SPD | ALT | WIND | TEMP | SLOPE | REV
the landing distance. *In case of an overweight landing, add 120m. corr* corr | corr | corr | corr | corr | corr
. Per
The same format will be used for FLAPS | DIREF | REE | per T | per 1t saehs | per skt | Per10°| Per 1% | thrust
landing distance determination FAILURE | LEVER below | above | Per 5kt above | down |reserver
S il : : for LDG SPD (m) 66T 66T above | TW ISA | slope | opera-
with in-flight failures, thus directly INCR | for 66T SL P ?ive
providing a distance for the rel- DRY
evant aircraft condition instead of
a correction factor to be applied to GREEN | ULt . 1280 | -10 | +20 | +90 | +50  +100 | +40 | +20 -40
h ately d ined ref 3 6 1350 -10 +20 +90 +60 | +120 | +50 +30 -40
the appropriately determined reter- FULL | - | 1150 | -10 | +30 | +80 | +50 | +110 | +40 | +20 | -20
ence distance without failure. This BLUE 3 6 | 1240 | -10 | +30 | +90 | +50 | +130 | +50 | +30 | -20
presentation no longer requires YELLOW FULL - 1180 -10 +30 +90 +50 | +110 | +50 + 30 -20
pilots to refer to two different sec- 3 6 1270 | -10 | +30 | +90 | +60 | +120 | +50 | +30 | -30
tions of the QRH to make this com- | GREEM | 5 25 | 1680 | -10 | +30 | - | +60 | +130 | +60 | +40 | -50
putation, everything is available in GREEN
one place. 3 25 | 2430 | -20 | +40 - +80 | +190 | +90 | +110 | -
p + YELLOW
BLUE FULL - 1290 -10 +20 +30 +40 | +110 | +50 +30 -30
- + YELLOW 3 6 1320 -10 + 30 +90 | +50 | +110 | +50 +40 -30
FlySmart with =
i FULL - 1740 | -10 | +30 | +130 | +70 | +200 | +70 | +50 | -100
GREEN
3 6 1920 -10 +30 | +140 | +80 | +230 | +90 +90 -110
For all users of the Airbus Elec- BLUE FULL - 1520 | -10 +30 | +110 | +60 | +180 | +70 | +50 - 60
tronic Flight Bag solutions, col- 3 6 1690 -10 +30 | +120 | +70 | +200 | +80 + 60 -70
. . FULL - 1610 -20 +30 | +120 | +70 | +190 | +70 +50 - 80
lectively known as FlySmart with YELLOW 3 6 1790 20
. . - +30 | +130 | +80 | +210 | +80 +70 | -100
Airbus (FSA), the Landing module GREEN
iS being fully redesigned to imple- + BLUE 5 25 2540 -20 +40 - + 80 +210 +110 +120 -170
ment the OLDs for the in-flight | GREEN '3 | 5 | o740 | -30 | +50 | - | 4110 | +270 | +120 | +150 | -
computations, while dispatch re- FULL 1800 | -10 30 | +50 | +70 | +210 | +80 | +80 | -100
mains largely unchanged. BLUE ' . ha * * * * * .
gy ged- +VELLOW| 3 | 6 | 1910 | -10 | +40 | +150 | +80 | +220 | +90 | +80 | -110
Thg c?n-bloard plattjo'rm with full GOOD to MEDIUM
optimization capability allows an GREEN | FULL | - [ 1890 [ 10 | +30 [ +120 [ +70 | +190 | +70 | +80 | -100
enhanced  implementation when 3 6 | 2050 | -10 | +30 | +120 | +80 | +190 | +80 | +100 | - 110
compared with the charts of the BLUE | FULL - 1770 | -10 | +30 | +90 | +60 | +170 | +70 | +70 | -80
RH. For example, the approach 3 6 1940 | -10 | +30 | +100 | +70 | +180 | +80 | +80 | -100
p pp
Speed can be determined in full YELLOW FULL - 1870 -20 + 30 + 100 +70 +180 | +70 + 80 -100
compliance with those computed 3 6 2050 -20 +30 | +110 | +70 | +180 | +80 +90 | -120
by the Flight Management System | SREERL |3 25 | 2580 | -20 | +30 | - | +80 | +210 | +90 | +120 | -160
(FMS) and displayed on the Pri- GREEN
mary Flight Display (PFD) to the |+ YELLOW . 4 TR | -EY ) FEL | SRS T TR )
pilots. BLUE FULL - 2070 -10 +20 +40 +70 | +190 | +80 | +100 | -120
+YELLOW| 3 6 2180 | -10 | +30 | +120 | +80 | +190 | +80 | +110 | -140
Figure 5

VLS:
APPR COR: 1

A Vpilot:

VAPP: 14

A Vwind: 1
AVATHR:!

A Vice acer:

In-flight failures correction table

But it is in case of in-flight failures
that the capabilities are greatly en-
hanced by FSA: the computation
of the landing performance in these
cases will be based on a physical
model of the aircraft in the degraded
condition. It will be possible to com-
bine them with automatic landing
and breaking, overweight landing,
and eventually dispatch under Mini-
mum Equipment List (MEL) or Con-
figuration Deviation List (CDL).

Furthermore, FSA provides flex-
ibility to operators to enforce their
company policy regarding margins

to be taken on landing distances.
While the paper charts in the QRH
reflect the realistic maximum air-
craft performance capability, ma-
terialized by the OLD, the Landing
module will systematically con-
sider the Factored OLD (FOLD).
Only if the available margins are
below the company requirements
will the computation return a result
based on the unfactored OLD, and
clearly inform the crew with stand-
ard color coding of this reduced
margin operation, as illustrated in
fig 6,7 and 8.
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COMDITIONS <F 1
— __‘_[ HGLE RWY COMPUTATION S uLTPLEH-wc:MrrATmmm
ER A

Lw T RESLETR )

At {1 MLW(parT)

LIMITATION CODE W FLAPS
Y
oLD
GA GRADIEMT
MNORKAL

Figure 6
RWY COND : 3-Medium
Runway not limiting, results displayed in green and MLW(perf) limited by FOLD

HICEFRAL

Figure 7

RWY COND: 2- Medium to poor

FOLD longer than Landing Distance Available (LDA), but OLD less than LDA, results displayed in amber and
MLWperf) limited by OLD.

AU TIPLE. IV R PN O i

STATUS PADE |

Figure 8

RWY COND: 1-POOR

Runway too short even for OLD, no result and MLW(perf) limited by OLD less than actual landing weight
shown in red.
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Status

Airbus is working to a target date
end of September this year for the
EFB (Flysmart with Airbus) and
the revision of the digital FCOM
and QRH:

= The new electronic flight manual
(OCTOPUS V28) has received ap-
proval from EASA end of April
2011. Aircraft database production
has started. This is the basis for all
the other work packages, since it
provides the capability to actually
calculate OLDs.

= For the operational documenta-
tion, the new layout of the landing
distance tables is finalized. Inter-
nal tools for the semi-automatic
computation of the tables are under
development. Full scale production
will start by June.

= The EFB Landing module for
L3 standard is undergoing internal
validation at this time. Several ad-
ditional iterations seem likely to al-
low us to iron out any issues and
make it robust for entry into serv-
ice with the operators.

An update to the Flight Operations
Information Letter should be is-
sued beginning of summer, which
will include a more detailed view
on the final products.

Conclusion

Runway excursion is currently the
number one safety risk in terms of
occurrences according to I[CAO ac-
cident statistics.

Let us hope that this risk will be
significantly reduced thanks to the
combination of:

» The implementation of the OLD
concept.

= The introduction of upcoming
design features that assist crews
in the Go Around decision making
process, by providing runway over-
run warning (see article on Runway
Overrun Prevention System in the
eighth Safety First issue, dated July
2009).
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David OWENS

Senior Director Training Policy

The Go Around
Procedure

Introduction

Go Around is an essential safety
maneuver for all pilots. It is reg-
ularly practiced in the simulator,
but often with engine failure,
and often from minima.

™ S, S oo, W
wasin APcH: Climb an B-144 inbound to VOR te MAK 20007, then
turn LEFT climbing to 4000° on R-305. At D10.0 TOUW turn LEFT
onte 252° climbing to 5000" 1o intercept and follow 18 DME
Are TOU 1o SULIT.

WA I T e | R T
§ e arce il o W10 eboand o VOR B AN T W e
e LIVT (1inplg Mo EE0CT g .30 A1 DI BOU bom LEFD -

iy P yliempleg iy B3EE b bntmrwpd o Il 1] Fy, my
Arc 10U be BATE, P .
L e e B lme b e Tl b et e i e

[ FOR IITLAL AFFROATH
T M —
L1t o e ]

ol

oo

By contrast, most real-world Go
Arounds are:

= Light weight
= High thrust

= From any other point on the
approach.

Pilots must be familiar and con-
fident with all aspects of the Go
Around maneuver. However, re-

Why Go Around?

cently, we have seen several ex- If:

amples where a safe Go Around .

was not achieved, and following = The approach is not properly sta-
these in-service incidents, we brief, the missed approach. We rec- bilized, or

must review Go Around man- ommend that the Pilot Flying (PF) = You have doubts about your situ-
agement and flight crew task reads the missed approach from ational awareness, or

sharing for the Go Around. the. MCDU, while the Pilot Non = A malfunction occurs below
This article will review the normal Flying (PNF) confirms by reading 1000ft AAL, or

the missed approach section of the

chart. Use of the ND in plan mode

will give a good visual confirma-

tion at the same time. = Any GPWS/TCAS or wind-
shear alert occurs...

GO AI‘Olllld = On ATC request
Prepara“on = Whenever the crew considers it

necessary.

C ) __—

Go Around, and examine several
other different Go Around situ-
ations.

= Adequate visual cues are not ob-
tained at minima, or

All pilots must be “Go Around Green Dot
minded”. As an essential and nor-
mal part of the approach prepara-
tion, the crew should check, and

THA levers ACCELERATION
CLB ALTITUDE
: LG up THRUST REDUCTION
| S— FLAPS

- ...Then, apply the

~
THR Levers \‘\

Toea | i Go Around procedure!
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How?

The PF announces “Go Around...
Flaps!”, and, simultaneously:

= Sets TOGA thrust

= If in manual flight, rotates to the
Go Around pitch target (see right),
or monitors the Auto-Pilot (AP)
response

= Checks the Flight Mode Annun-
ciator (FMA).

ACCELERATION
ALTITUDE

\ — FLAPS THRUST REDUCTION
"’\ retract 1 step ALTITUDE

What about
Pitch?

All pilots must know the required
initial pitch target for their aircraft
BEFORE commencing a missed
approach. They must maintain that

’W‘evers\\\
TOGA >
pitch target by following the SRS
commands in manual flight. With

the autopilot engaged, they should

use this knowledge to confirm the
autopilot behavior. A320 A320

A380

150 Single Engine 12.5°

12.5°
Know your pitch target
Fly the pitch
Keep the pitch!
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Why is the Pitch
Important?

Spatial Disorientation - False
Climb lllusion

During a manual Go Around, if
the required pitch is not reached or
maintained, linear acceleration will
result. Research has shown that this
may cause a “false climb illusion”.
The false climb illusion may lead a
pilot to believe that the aircraft is
already above the required pitch.
Consequently, a pilot may respond
with an opposite and dangerous
pitch down input.

Potential Overspeed -
Manual Flight

If the correct pitch attitude is not
maintained, the aircraft will accel-
erate towards the flap limit speed.

There is NO speed protection when
the auto-thrust indication (A/THR),
on the Flight Mode Annunciator
(FMA), is blue, meaning that the
A/THR is not active.

SPEED REFERENCE SYSTEM (SRS)
pitch orders, when followed ac-
curately, should ensure that the
aircraft remains at the correct
speed during the Go Around.

Pilot lllusion
Actual

Possible pilot reaction
based on illusion

This is best prevented by flying
the correct pitch

Actual Flight Path

This is best prevented by
maintaining the correct pitch
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PNF’s Actions
and Responsibility

As soon as the PF announces
the Go Around, the PNF retracts
FLAPS one step.

The PF orders “Gear up!”, when a
positive climb is confirmed by the
PNF.

The PNF’s prime responsibility
remains the monitoring of PF’s
flying.

The PNF must make callouts if
any flight parameters deviate from
standard or safe values.

This is done to enhance the situ-
ational awareness of the PF and to
trigger a corrective action by the PF.
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Thrust Reduction
Altitude

The PF sets the thrust levers to the
CLB detent when the aircraft reaches
the thrust reduction altitude.

Acceleration
Altitude

RAPID ALT* ENGAGEMENT —
WITH AUTOPILOT

In the event of an early capture of
altitude (ALT*), for example if the
Go Around is initiated close to the
altitude selected on the Flight Con-
trol Unit (FCU) or in case of a high
rate of climb, rapid acceleration
towards a potential overspeed may
occur.

THR levers
CLB

) gaaass
FLAPS LG UP THRUST REDUCTION
retract 1 step ALTITUDE

<
THR Levers| >«
TOGA S

As soon as ALT* engages, the au-
topilot lowers the aircraft pitch and
the aircraft accelerates without any
A/THR protections .
At that time, “LVR CLB” flashes
on the FMA. The PF reacts by set-
ting the thrust levers from TOGA
detent to CL detent, without delay,
in order to activate the A/THR, thus
enabling A/THR protections. These
protections include a flap over-
speed protection.

Safety [y

Green Dot

& [Flaps 0
- |

ACCELERATION
ALTITUDE

Set THR LVRs from TOGA to CL
detent without delay
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Notes on
Lateral Guidance:

= Recent Airbus aircraft are fitted
with an automatic re-engagement
of NAV mode at Go Around.

= For other aircraft the FMA will
show GA TRK

This GA TRK will be the aircraft
track at the instant that the thrust le-
vers are placed to TOGA. If a head-
ing is required by ATC, or a track
different to the GA TRK, then, pull
HDG for HDG mode, and set the
correct heading as required. If a
managed Go Around is required,
then, push HDG for NAV.

Missed
Approach
- other Altitudes

Go Around from
Intermediate Approach

All missed approaches must in-
clude the initial use of TOGA thrust
to ensure the Go Around phase is
engaged. Once TOGA is confirmed
on the FMA, THR CLB may be se-
lected.

Go Around Close
to the Ground

If you are close to the ground, initi-
ate a “standard Go Around”, and
avoid rapid rotation and excessive
pitch. This low Go Around may re-
sult in a runway contact, If it does,
continue with the standard Go
Around.

1
1
1
1
.
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Heading, as
cleared by ATC

NAV guidance
for GA trajectory

~
= -

i | GO-AROUND FROM INTERMEDIATE APPROACH ALTITUDE \

n TU IR U e Ui, W A e e @ ypueaneaind, e an s@mmadiate altitude in the .||
R approach, and if TOGA thrust is not requied, proceed as follows :

= SET the thrust levers to TOGA detent. then retard the thrust lavers as required.
Thiz enables 1o engage the GD-AROUND phase, with associated AP/FD modes.

B — SELECT the applicable AP/FD and A/THR modes on the FCU.

% A318/319/320/321 STANDARD OPERATING PROCEDURES| 3.03.23 P2 ‘
P —— GO AROUND SEQ 001 | REV 38
AT T R ——ee

— - ____J_
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Conclusion

We must train
for different Go Arounds

= Light weight and heavy

= Available thrust both high (all engines) and low (engine failure)
= High energy (Close to missed approach altitude)

= Different configurations

» From intermediate, decision and low altitude

Familiarity, and confidence, will only come with practice.

For a Safe Go Around

PF PNF
Know the pitch Target
Set the pitch and Toga Monitor the pitch and thrust
Maintain the Pitch (follow SRS) Call any deviations
Check the FMA and when required Confirm the FMA

promptly select Climb
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David OWENS

Senior Director Training Policy

The Circling A

proach

Introduction

The circling approach used to
be a frequent and normal part of
standard airline operations. Today,
it is not flown as frequently, and
is no longer part of recurrent
training for everyone. Yet, it re-
mains a challenging maneuver.

What is a
Circling Approach?

Airbus Definition:

When landing runway is different
from instrument approach runway.

JAR Ops Definitions:

= Circling: the visual phase of an
instrument approach to bring an
aircraft into position for landing
on a runway which is not suitably
located for a straight-in approach.
= Visual approach: an approach
when either part or all of an instru-
ment approach procedure is not
completed and the approach is ex-
ecuted with visual reference to the
terrain.

JAR-OPS 1 E 1.435 (1) and (8)

The Circling
Approach Rules

From the beginning of the level
flight phase, at or above the Mini-

mum Descent Altitude/Height
(MDA/H), the instrument approach
track determined by radio naviga-
tion aids should be maintained
until:

= The pilot estimates that, in all
probability, visual contact with the
runway or runway environment
will be maintained during the en-
tire procedure;

= The pilot estimates that his air-
craft is within the circling area be-
fore commencing circling; and

= The pilot is able to determine his
aircraft’s position in relation to the
runway with the aid of the external
references.

If the above conditions are not
met by the Missed Approach Point
(MAPt), a missed approach must
be carried out in accordance with
the instrument approach procedure.

If the instrument approach proce-
dure is carried out with the aid of

an ILS, the MAPt associated with
an ILS procedure without glide
path (GP out procedure) should be
taken in account.

IEM to Appendix 1 to JAR-OPS
1.430, 4.2 and 3.2

The flight maneuvers should be
conducted within the circling area,
and in such a way that a visual con-
tact with the runway, or the runway
environment, is maintained at all
times.

The same flight maneuvers should
be carried out at an altitude/height
which is not less than the circling
MDA/H.

A descent below MDA/H should
not be initiated until the threshold
of the runway to be used has been
identified and the aeroplane is in a
position to continue with a normal
rate of descent and land within the
touchdown zone.

IEM to Appendix 1 to JAR-OPS
1.430,4.4,4.5 and 4.6
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What about the
Missed Approach?

JAR Ops Definitions:
Visual Maneuvering (circling)

If visual reference is lost while cir-
cling to land from an instrument
approach, the missed approach
specified for that particular instru-
ment approach must be followed. It
is expected that the pilot will make
an initial climbing turn toward the
landing runway and overhead the
aerodrome where he will establish
the aeroplane in a climb on the
missed approach track. In as much
as the circling maneuver may be
accomplished in more than one di-
rection, different patterns will be
required to establish the aeroplane
on the prescribed missed approach
course depending on its position at
the time visual reference is lost un-
less otherwise prescribed.

IEM to Appendix 1 to JAR-OPS
1.430, 3.1

Standard
Circling Approach
— Step by Step

Approach Preparation:

First of all, start with the chart,
check the protected area and ter-
rain and look for any special notes
or restrictions. Check the MDA for
circling (circling minima) for your
category of aircraft and brief the
approach configuration. Prepare
the secondary flight plan (SEC
F-PLN): copy active and change
runway to actual landing runway.
Ensure that the use of ND during
the approach is fully briefed.

CatC CatD
ICAO TERPS ICAO TERPS
Maneuvering Speed 180 kt 140 kt 205 kt 165 kt

R 4.20 nm 2.83 nm 5.28 nm 3.7 nm

Minimum Visibility 1600m |2400m 2400 m 3200 m

Minimum HAA 500 ft 450 ft 600 ft 550 ft
—

B

IQ: )

v, |
-{___..n "“'--.,_
-\.‘;\\ W : 3 i

Sl

- —

05 g

FiA : [T
| seen | 339 !1Y0.8 [18s KT
| = MAX
| pownible r:; ‘R-217

CINL] (s Q|

Mol meiboriged Laaf of mrpert

i R
el 1100° jryy)  isoom

| 1200° (77 1800m
v 1700 1373 J400m
mi] 1B30' ;1403 Fa e

CENL 150, VIS 3.0hm, DAY only
1 3. 0km. Bemain witbio Dd.0 BOM
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Instrument Approach:

Airbus SOP is that the initial part
of the normal circling approach is
flown with gear down and CONF 3.
We recommend that, for an ILS, pi-
lots should use the Flight Directors
(FD) in HD/VS mode, whereas, for
a non-precision approach, the FD

mode should be TRK/FPA.

At MDA for Circling:
Level-off and fly not lower than The pilot is abble to determine
MDA (Anticipate the level-off; his aircraft’s position in relation
this is a minimum descent altitude to the runway with the aid of
and the pilot must not descend be- the external references.

low). Level-off using the VS knob
(PUSH TO LEVEL OFF), or by
pushing the ALT push-button, de-
pending on your aircraft option and
company SOP. If you are flying an
ILS, select TRK/FPA and arm the
45 degree track turn, left or right,
as appropriate.

IEM to Appendix 1 to JAR-OPS
1.430,4.2 and 3.2

= If visual reference is achieved
(see diagram): commence the turn

by pulling HDG knob for track. ~__

= If not: Go Around. 80 Sec\ J-m'__m‘_l
Note: at this stage, the Go Around
is still in the active F-PLN of the

FMS, and may be flown automati- 45°
cally.

Timing for Circling:

The timing Airbus recommends is
30 seconds from wings level, ad-

justed for strong Head or Tail wind, ) £
by reference to the ND wind indi- e -

cator.

However, this is a visual exercise:
Timings are approximate only. 4507
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Maintain visual reference with the
runway environment. Monitor both
lateral distance and track, with the
aid of the ND, and adjust track for
wind, as necessary. In particular if
the aircraft is too close to the run-
way.

At an appropriate point, activate
the SEC F-PLN (Keep the DIS-
CONTINUITY). Disconnect the
AP and remove FD, at the latest
before commencing any further
descent.

Start timing when abeam the
threshold (3 sec per 100 ft is a
guide).

But what about airspeed and tail
wind? Remember: this is a visual
exercise and timings are approxi-
mate only! The ND may be used as
an aid to initiating and judging the
base turn.

Visual Aid:

Once again, all timings are approx-
imate, and use the ND as a guide
ONLY, for:

= 2.5 Nm offset?

= Position downwind?
» Track downwind?

= Abeam threshold?
» Tailwind for timing?
= Crosswind?

= Terrain?

= 2.5 Nm offset? Remember the
maximum for TERPS airfields and
category C aircraft may be as little
as 1.7 Nm. The small white marks
of the range ring in this diagram
represent 2.5 Nm. A normal cir-
cling approach at 150kts should re-
sult in a downwind offset of around
1.6 Nm and enable a rate 1 continu-
ous base turn.

30 sec,

Safety [y

When the secondary F-PLN is activated, the valid
missed approach procedure is no longer available.

e

= Position downwind? The ND is
a guide to the progress of the air-
craft downwind but only a guide!

= Track downwind? The ND may
be used as an immediate cross-check
that the correct downwind track has
been selected, and maintained.

= Abeam threshold? The thresh-
old abeam point is best recognized
visually but the ND may be used as
a confirmation of the visual obser-
vation.

= Tailwind for timing? The ND
wind arrow is a valuable and con-
tinuous measure of the wind situ-
ation during a circling approach.
It enables the crew to observe, and
react, to a changing wind situation
including any...

= Crosswind?

= Terrain? The ND is an excellent
aid to situational awareness at all
times.
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Final Turn:

Initially, maintain a bank angle
of 25° and maintain altitude until
the runway threshold is identified.
The definition of Visual Reference
is given here below. Set the LDG

Issue 12 | JULY 2011

30 sec

configuration when appropriate,
but ensure the aircraft is stable by

4001t aal.

JAR Ops Definitions:

Visual Reference

A pilot may not continue an ap-
proach below MDA/MDH unless
at least one of the following visual
references for the intended runway
is distinctly visible and identifiable
to the pilot:

1) Elements of the approach
light system;

) The threshold;

m) The threshold markings;

v) The threshold lights;

v) The threshold identification
lights;

vi) The visual glide slope
indicator;

vi) The touchdown zone or
touchdown zone markings;

vir) The touchdown zone lights;

1X) Runway edge lights; or

x) Other visual references
accepted by the Authority.

Appendix 1 to JAR-OPS 1.430,

(b) (3)

Go Around:

After the secondary flight plan has
been activated, remember that the
Go Around will have to be flown
selected. Always fly the Go Around
of the initial instrument approach,
unless otherwise instructed. The
pilot is expected to maneuver to
enable this, but always remaining

visual
references lost

(1)

initial inst. approach

missed approach
for initial procedure

()

visual
references lost

initial inst. approach

missed approach
for initial procedure

3)

initial inst. approach

missed approach
for initial procedure

visual

1t is expected that the pilot will
make an initial climbing turn
toward the landing runway and
overhead the aerodrome where
he will establish the aeroplane
in a climb on the missed
approach track.

IEM to Appendix 1
to Jar-OPS 1.430, 3.1

references lost

30 sec

within the protected area.

45°
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E whatoa'igl't If the approach is flown at less than 750 ft RA,
ngine but: the “L/G NOT DOWN” warning will be triggered:

In case of Engine Out, for all Air-

bus aircraft: Use the QRH, check This warning can be cancelled.
o e (o 20/A330) The “TOO LOW GEAR” warning will be triggered
' below 500 ft RA. {
U Wh?h:?,g“t the A standard circle to land is a VISUAL approach.
Se0 ) So, DO NOT USE:
» Pilot WPTs (PBDs), or
» NAV mode, or
= AP below circling minima
Conclusion:

Airbus recommends that all opera-
tors examine their operations and
the associated training regarding
the circling approach...

What about other types of ap-
proach? RNP APCH or RNP AR
APCH may replace a circling ap-
proach and create a lower minima.
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Experimental Test Pilot

Claude LELAIE

Issue 12 | JULY 2011

VMU Tests on A380

Introduction

Almost all pilots have seen as-
tonishing pictures of a test air-
craft taking off with the tail
scraping the runway with a lot
of sparks coming from the rear
fuselage during the testing for
development and certification.
The truth is that a specific tail
bumper is added to protect the
tail from any damage! But why
do we need to do that?

Definition of the
VMU

This test allows to determine speeds
which are called VMU (Velocity
Minimum Unstick). A given VMU
is a function of weight, thrust, alti-
tude, and CG. The aircraft actually
gets airborne in a similar manner to
a Piper J3 (even if not the standard
procedure!), with a simultaneous
lift-off of the main gears and the
“tail wheel”, which is replaced by
the tail bumper on the A380. There
is no way to get airborne at a lower
speed and this is the reason for the
denomination.

We need to know the VMU be-
cause the computed take off speeds
incorporate some margin above
VMU, just as they also do for VS
(Stall speed), VMCG (Minimum
control speed on the ground) and
VMCA (Minimum control speed
in the air). These “V” speeds there-
fore form the basic building blocks
of take-off performance.

On the A380, there was not only
a need to establish the VMU for
computation of the take off per-
formance, but it was also necessary
to perform some tests at the very

beginning of the development for
the optimisation of the take-off aer-
odynamic configuration. This was
done in the first three months of the
development.

Optimization
of Take-0ff
Performance

The optimization of take-off per-
formance is complex. Firstly, the
aircraft must be able to get air-
borne safely, even in the case of
failure of one engine. It may also
have to overfly obstacles, close or
far from the runway end, with suf-
ficient margin, still with an engine
failed. The optimization has to be
performed for all weights, alti-
tudes and temperatures and obvi-
ously some compromises have
to be made, as no aircraft can be
perfect for all conditions. On all
Airbus FBW aircraft, the crew has
the choice between three take-off

slats / flaps positions: 1+F, 2 and 3.
Configuration 3 gives more lift and
therefore allows the take-off at a
lower speed with a reduced runway
length. Alternatively, the minimum
deflection, 1+F, gives a lower drag
and a better rate of climb with one
engine out. It is well adapted to the
situation where there are obstacles
far away, however, the take-off dis-
tance is increased. Configuration 2
is used to cover intermediate situ-
ations.

For the optimisation phase, we
were able to “play” with slats and
flaps deflection and with the size of
the strake on the engines nacelle,
and we had initially to compare two
characteristics: stall speeds and
rate of climb with one engine out.

The first stalls were performed on
flight 3 with more being carried out
in the following days. It allowed us
to make a first choice among the
configurations to be retained. Glo-
bally, the results were very good,
even better than expected. The
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stalls with a reduced slat deflection
were not so satisfactory as it was
possible to generate too much side-
slip. With the initial position the
stall characteristics were excellent.
Easy choice!

Without strakes, the stall appeared
earlier, with a definite loss of lift.
Obviously strakes were needed. We
tried several shapes of strake, some
with a larger surface, without clear
improvement, so we came back to
those that had been fitted initially.

The measurements of the rate of
climb with one engine out started
the first month of flight tests (flights
9 to 12). Again the target was to
check that, in all configurations,
the performance was in line with
the expectations, which proved to
be the case.

Finally, for the flaps, we had to
make a choice for the configuration
3 for take-off. When coming out
of the assembly line, the initially
planned deflection was 22°, but in
the mean time the aerodynamicists

have found that 26° or 29° would
be better. However, after the stalls
and the rate of climb measure-
ments, we were still not sure which
setting was the best. Therefore we
had to perform the VMU tests for a
final assessment.

The Difficulties
of the VMU Tests

Among all development and cer-
tification tests, VMU are probably
among the most spectacular for ob-
servers, with the small “firework”
below the tail just before lift-off.
For crew members, they are also
one of the most stressful, as the
risk of damage to the aircraft is
rather high. Few pilots can say that
they have performed VMU tests on
several programs without damag-
ing anything!

In the case of the A380, some
structural reinforcements were
made during the installation of the
tail bumper so that it could sustain
a force up to 160 tons (we reached
100 tons during our tests). Because

the rearmost part of the plane was
made of carbon, the bumper was
installed slightly further forward in
a metallic section. This had adverse
consequences, as the protection of
rear fuselage was not as good as if
it had been mounted in an ideal po-
sition. It left a slight risk of contact
after take-off behind the bumper.
To cover this case, metallic pro-
tection was also installed over the
carbon in the lower area of the aft
fuselage.

There are several difficulties in car-
rying out VMU tests. The first one
is to perform a soft touch down of
the tail bumper, as the structure is
not designed for a strong impact.
This is even more difficult with
high thrust and strong acceleration,
as there is sometimes not more than
one second between touch down of
the bumper and lift-off. This partic-
ular test, when performed, is done
at the end of the sequence, when
the crew is well trained and prac-
tised in the technique.

For tests with a very low thrust set-
ting, the rate of climb may be very
small, and the aircraft could be fly-
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ing rather low for a long time after
getting airborne. It is also possible
that the aircraft can be “caught up”
in ground effect where it maintains
flight in a kind of “air cushion”, be-
ing unable to climb further. In this
situation, there is no other solution
than to perform a Go Around.

But the key issue is the fact that the
regulations request that the pitch
attitude must not be decreased be-
low the value at lift-off. To perform
a successful test, the pilot generally
increases it slightly. However, the
margin is only around 1° to 1.5°
of additional pitch before touching
with the tail, behind the tail bump-
er. This is the most frequent cause
of damage, depending on individ-
ual aircraft flying characteristics.
There is the challenge!

We need perfect weather condi-
tions, with no turbulence and wind
less than 5 kts, to insure the preci-
sion of the measurements. Another
good reason is that we are flying
close to the limits and we must not
be destabilized by turbulence.

For these tests, all the audio warn-
ings are “killed” by the crew prior
to the test, otherwise the crew re-
ceive a stream of continuous warn-
ings: “Thrust not set”, then “Stall,
stall” and possibly some others. We
must be able to work in a quiet en-
vironment.

The Flight Test
Technique

The flying technique, as developed
by Airbus, is really specific to this
type of test and airlines pilots will
surely find that rather strange.

The left hand seat pilot is respon-
sible for flying the pitch. His seat
is in the lowest position as he does
not need to see the runway. He ad-
justs the attitude using the horizon
of the PFD, performing a smooth
touch-down of the tail bumper,
keeping the tail on the ground until
lift-off and maintaining the pitch
attitude after take-off until out of
the ground effect (one wing span)
or 400 ft.

The right hand seat pilot has his
seat in the upper position to be able
to see the runway even with a high
pitch attitude. On the ground, he
maintains the aircraft on the run-
way. When in flight, he keeps the
roll close to zero using very small
inputs on the rudder (induced roll),
and not with ailerons and spoilers
to avoid a drag increase. Finally,
he is responsible for safety, which
means that he can take over any-
time, typically if the aircraft is not
climbing in ground effect.

The Test Flight Engineer on the
flight deck is in charge of setting
very precisely the thrust, which is
important when we are performing
tests at very low ratio thrust over
weight.

In the cabin, in front of all their
screens, two Flight Test Engineers
are monitoring the test, and thanks
to the traces, they validate it (or
not!).

Now, who is really the Captain? Is
it the guy who can damage the air-
craft while flying the pitch or the
other one in charge of the safety?
We have never really decided, but
what is important is that the suc-
cess is coming from a close team
work as always in flight tests.

The Tests on A380

As explained previously, the first
tests had to be performed rather
early in the program in order to
optimize the configuration 3. We
began on July 13th 2005 at Istres
Air Force Base (South of France)
where there is a 5 km runway and
no houses or other obstacles on the
runway axis for several kilometres.
It was flight 41 and the first take-
off weight was 526 tons (followed
obviously later by an overweight
landing). Unfortunately, due to
traffic then weather conditions we
had to stop after only four tests.

During the first test, [ was surprised
by the reactions of the airplane,

Issue 12 | JULY 2011

which was different from the simu-
lator, and the metallic part behind
the tail bumper touched the run-
way. The damage was minor and
we were able to continue the tests,
taking into account the lessons
learned from the first one!

The following day, July 14th, was
the French National Day. So apart
from two KC145 taking off for the
parade on the Champs Elysées,
there was no traffic and we were
able to progress quickly. We ex-
changed seats between the two pi-
lots. In the mean time, we found a
method of changing the protection
under the tail bumper without shut-
ting down the engines. This saved
time so that eventually seven suc-
cessful tests were performed, main-
ly with the two possible settings for
configuration 3.

The final result was the choice of
a deflection of 26° for configura-
tion 3, but with only a very small
difference from the 29° setting. We
planned initially four months to op-
timize the aerodynamic configura-
tion, but all the characteristics were
really excellent and everything
was completed in less than three
months.

Later in the development cam-
paign, some more VMU had to
be performed for the take-off per-
formance computations. These
were done on March 25th and 26th
2006. Eleven more tests were done
in total, including those at very low
thrust, down to 48 % of maximum
thrust at 440 tons. For this last
test we were still at 200 ft about 4
NM from brakes release, when fi-
nally we were able to climb out of
ground effect!

A total of 22 VMU tests were ex-
ecuted including both development
and certification.
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Capt. Christian NORDEN

A350 Flight Crew Training Policy and Development

Automatic Landings
in Daily Operation

Introduction

On January 9, 1969, the first-
ever fully-automatic landing of a
commercial aircraft with passen-
gers - a French domestic service
on a Caravelle III - was conduct-
ed in Paris-Orly.

Today, “Autoland” is one of the
key elements enabling standard
and reliable flight operations,
even in low visibility conditions.
All Airbus aircraft, from the
A300 to the A380, are certified
to perform Automatic Landings
(Autoland).

Although Autoland is commonly
associated with bad-weather
(Low Visibility Operations —
LVO), there is a wider range of
benefits applicable to the per-
formance of automatic landings,
even in good weather. This ar-
ticle will illustrate cases where
Autoland provides such safety
advantages, and will indicate the
prerequisites required to ensure
that the procedure is safely con-
ducted.

Operational
Advantages of
Autoland

Low Visibility Operations (LVO)
is the most commonly used (and
known) reason for the performance
of an automatic landing. But there
are many other situations where the
use of Autoland provides opera-
tional advantages, and where the
decision to perform an Autoland is
a smart flight crew decision.

Here are some examples of the cas-
es for which an Autoland can prove
beneficial:

= Flight crew fatigue (e.g. an ear-
ly-morning landing after a long and
tiring night flight).

= Unfavorable operational condi-
tions (e.g. Overweight landings.
Autoland has been demonstrated
with weights much above “Max
Landing Weight”, as specified in
the FCOM).

= Poor visual conditions (e.g. even
if the reported weather conditions
are VMC, a landing that faces a
low-rising or a setting sun, aligned
on the runway axis, can seriously
affect and reduce the flight crew’s
vision).

» Crew Incapacitation (e.g. the un-
affected pilot could decide to exer-
cise their emergency authority and
use the Autoland function in order
to benefit from the potential assist-
ance and relief).

Prerequisites
for Autoland

Aircraft Limitations

As mentioned above, all Air-
bus aircraft are certified to
land automatically. However,
limitations and conditions
specified in the FCOM must
be taken into account. Be
aware that other not-so-ob-
vious Autoland-limitations,
such as maximum airfield
altitude, maximum (mini-
mum) GS angle or maximum
runway slope, must also be
considered.

In addition, the flight crew
must monitor possible day-
to-day technical restrictions
(stated in the MEL), or the
consequence(s) of a failure that
may have occurred during the
flight and that may downgrade
landing capability.
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On a few Airbus aircraft an other
restriction concerning the ADIRS
might also be a factor: they are (until
a modification to come) fitted with
ADIRS part numbers with out-of-
date magnetic variation tables. If the
ADIRS magnetic variation differs
by more than 2 or 3 deg. (depend-
ing on aircraft type) compared to the
airport current magnetic variation,
the lateral performance of the Au-
toland and automatic rollout is sig-
nificantly affected. Each year Air-
bus publishes in the AFM/FCOM a
list of airports where the automatic
landing is no more authorized with
these ADIRS part numbers.

Airport Limitations

In other words, and to clarify a
common misunderstanding, Low
Visibility Operations (CAT III)
require Autoland, but the use of
Autoland is not limited to Low Vis-
ibility Operations. Autolands are
also permitted on CAT II/CATIII
runway when the ILS protection
is not activated (LVP not in force)
and even on CAT I runways, unless
explicitly forbidden by local proce-
dures or authorities.

Before making benefit of this extend-
ed operational use, operators must es-
tablish a list of runways authorized for
automatic landing. This list will con-
tain airports that have been checked
for the AFM/FCOM limitations,
including the specific precautions
required for an Autoland on CAT I
runways. For example, for the A330
(FCOM 3.01.22): Operators must
check the runway ILS beam quality
and the effect of the terrain profile.

CAT I runways, approved for Au-
toland by the operator, may be used
provided:

= The flight crew is aware of pos-
sible beam fluctuations, and must
be ready to disconnect the AP and
take appropriate action(s) if guid-
ance becomes affected

= The FMA displays at least CAT 1T
landing capability, and the flight

crew applies CAT II or CAT III task-
sharing procedures (refer to FCOM)

= The flight crew makes visual con-
tact at the latest at CAT I minimum.

Beware:

If Low Visibility Operating pro-
cedures (verified on the ATIS,
or by the ATC) are not in force,
even a runway that is CAT II or
CAT III capable must be consid-
ered to be a CAT I runway. When
performing an automatic landing
in such conditions, the crews
should be particularly alert, as
the integrity of the LOC/GS
signal is not guaranteed, hence
the risk of beam fluctuations.

Flight Grew Training

Obviously, flight crews must be
trained to perform Autoland in Low
Visibility Operation (LVO). Howev-
er, training is also necessary before
conducting Autoland in other op-
erational cases. If an operator is not
LVO-certified, it is the Operator’s re-
sponsibility to obtain any approval
that might be required by Airwor-
thiness Authorities and to conduct
appropriate flight crew training to
perform automatic landings.

Airbus offers a specific training
program for LVO operation that in-
cludes self-study Computer-Based-
Training (CBT) modules and one
simulator session for practical
training. This LVO training pro-
gram complies with ground train-
ing requirements, in accordance
with EU-OPS 1.450.

Operators that do not have LVO
should apply a syllabus that is simi-
lar to the Airbus LVO course, and
omit all LVO-specific items.

Reliability of
Autoland

Autoland is very reliable. If Op-
erators comply with applicable
limitations and correctly apply
procedures, they can achieve an
Autoland success rate of approxi-
mately 100%.

Here is a typical practical example:
A European Operator recently re-
corded the performance of 725 au-
tomatic landings over a three-year
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period. Only 5 of the approaches
were considered unsuccessful, but
they did not have any significant
consequences (e.g. landing capa-
bility changed from CAT III DUAL
to CAT III single at 500 ft). This
results in an impressive 99.3 %
technical success rate.

Nevertheless, automatic landings
must be carefully conducted. This is
clearly illustrated by the following
three examples reported by our
Operators:

Case One

Crew practicing automatic landing
on runway 04L JFK (ILS CAT I) in
visual conditions with AP/FD 1+2
and A/THR engaged.

At 500ft AGL, the aircraft was on
G/S and LOC, in Landing Configu-
ration. CAS was still 165kt (Vapp +
23). The crosswind component was
approximately 22 kt from the left,
and the drift angle was approxi-
mately 9° (aircraft heading was to
the left of the track). Three minutes
before TD, the ATC tower reported
surface wind at 340/18 and ME-
TAR wind at 320/23G28.

At 50 ft, the CAS was VAPP + 10
kt. At 30 ft, ALIGN and RETARD
modes engaged. At the same time,
the LOC deviation started to in-
crease, the aircraft was to the right
of the beam, and the drift angle was
6.5° (aircraft heading was to the
left of the track).

The aircraft touched down on the
left-hand (LH) Main Landing Gear
(MLG) with a 2° left bank angle.
The thrust levers were retarded at
touchdown.

The right-hand (RH) MLG touched
down one second later, and ground
spoilers extended. LOC deviation
reached 1.5 dot, and was increasing
(aircraft was to the right of beam).
The rudder deflected left to 33°.
The aircraft veered to the left (the
heading changed from 40° to 32°).

The flight crew applied full right
pedal input and disconnected the
AP (three seconds after the first
TD). The nose landing gear touched
down. During the deviation to the
left, the aircraft hit two runway
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edge lights on the left-wheel bogey,
just above the wheel-jacking point.

The aircraft taxied to the gate, us-
ing its own power. Post-flight in-
spection revealed that the aircraft
incurred paint-scrape damage, but
no structural damage. The aircraft
was certified to return to service on
the next scheduled flight. The pi-
lots reported that a narrow-body jet
had lifted off from 04L just as they
were passing below 200’ -100° RA.

Commentary:

This incident highlights the impor-
tance of observing the limitations
of the Autoland system: The cross-
wind was around the maximum
permissible component (23kts for
the A340-500 at that time), in com-
bination with a not properly stabi-
lized approach and a slight (exter-
nally-caused) LOC deviation.

This incident is also a good exam-
ple of the importance of taking a
decisive decision: the flight crew
should manually take over as soon
as things start to go wrong, and
should not try to “assist” the Auto-
pilot by making rudder inputs.

Case Two

SIN RWY 02L (CAT II RWY):
Autoland not successful. The red
AUTO LAND warning light came
on at approximately 200 ft AGL.
The flight crew disconnected the
autopilot and performed a manual
landing (Remark: The flight crew
had visual contact above 200 ft).
Findings:

Flight Recorder data revealed that
both LOC signals suddenly became
unreliable (down to -137 microA /
up to +36 microA), with similar
values on both sides for approxi-
mately 10 seconds, starting at 300 ft
RA.

When crossing 200 ft RA, the LOC
signals reached up -137microA.
The red AUTO LAND warning
triggered for three seconds, as
per design, and the LOC devia-
tions were more than 20microA in
LAND mode. Then, LOC devia-
tions returned to approximately O
microA and the flight crew manu-
ally performed the landing without
any consequences.

Commentary:

gan to deviate to the left, and then to
the right. To correct this deviation, the
flight crew disconnected the AP, and
manually continued the rollout.

This case illustrates a typical ex-
ample of externally-caused distur-
bances of the LOC signal: the sys-
tem worked as per design (AUTO
LAND warning triggered) and the
flight crew made an appropriate

Commentary:

This case was also caused by external
LOC deviations. Again, the flight crew

decision. reacted perfectly and manually took
over the controls. This demonstrates
Case Three that an Autoland is not completed un-
til after the aircraft has reached taxi
Autoland TPE RWY 06 was not speed.
successful.

After a correct touchdown, and
during the rollout, the aircraft be-

Conclusion

= Autoland is a very dependable operational technique. Operational- and system limita-
tions have to be observed nevertheless.

= The main operational use is for Low Visibilty Operations (LVO). However, there are
many other operational scenarios that can benefit from the use of automatic landings.

= Autoland on CAT T ILS, or CAT II/III (without LVP) are possible provided precautionary
measures are taken.

= Autolands must be carefully performed, at all times. If anything goes wrong, the flight
crew must manually take over with decisiveness (i.e. disconnect the AP and manually fly the
aircraft — as per Airbus Golden Rule).

= In all cases, effective and sufficient training is a requirement for the safe performance of
automatic landings. Airbus provides Operators with appropriate solutions to perform this
training.

Additional References
= AFM/FCOM/FCTM chapters on Automatic Landing

» FCOM Bulletin “Automatic Landing Performance” (A320 Family Bulletin N°803; A330
Bulletin n°816; A340 Bulletin N°816)

= Airbus “Getting To Grips with CAT II/CAT III Operations” available on the AirbusWorld
website (Fight Operations portal)

= Airbus Operations Policy Manual (AOPM- Chapter 8.3. ALL WEATHER OPERA-
TIONS), available on the AirbusWorld website (Fight Operations portal).

Safety [y
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