
1.10.2 FCTM Presentation
O.I. (30 JUL 04) Introduction

The FCTM describes how to operate the Airbus with descriptions of operational
techniques. It also includes background information of a more technical nature
for reference. Some of the chapters have a preface, describing the chapter in
detail for ease of reference. There is an alphabetical index at the back of the
manual. The FCTM supplements the FCOM and other Company publications
and must be read in conjunction with those manuals. If areas of conflict are
encountered, the FCOM and other Company publications are the over-riding
authorities.

CX Policy is contained in FCOM 3, where applicable and Operations Manual
Volume 2 Part 2.

The FCTM is intended to provide information in support of procedures detailed in
the Operations Manuals and techniques to help the pilot accomplish these
procedures safely and efficiently. The FCTM is written in a format that is more
general than the Operations Manual. It does not account for aircraft configuration
differences, unless these differences have an impact on the procedure or
technique being discussed.

In the case where a procedure or technique is applicable only to an aircraft with
a specific configuration, colour coding is used referring to the specific model.

SUGGESTIONS AND FEEDBACK

All FCTM holders and users are encouraged to submit questions and
suggestions regarding this manual via GroupWise to CP(A) or through IntraCX >
FOP > All Fleets: Home > Crew Tools > Manuals Feedback.

https://iconnect.cathaypacific.com/flightcrew/0,8385,14771,00.html
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PREFACE

This chapter provides the following general information on Airbus design
concepts and features:

· Manual Structure
· Operational Philosophy
· Autopilot/Flight Director
· ECAM Philosophy and Use
· CRM/TEM
· Operating Policy
· Flight Controls
· Thrust Control
· Flight Path Vector

MANUAL STRUCTURE

FCOM 1 provides technical system information.

FCOM 2 provides selected performance and loading data for flight preparation.

FCOM 3 contains the Limitations, Non-normal Procedures, Bulletins, Normal
Procedures (NPs), Supplementary Procedures (SPs), Operational Engineering
Bulletins (OEBs) and FCOM Bulletins. The NPs set out the policy and philosophy
for the Airbus operation. The NPs ensure a standard operation based on
common phraseology and techniques whereas SPs cover situations that do not
occur on a regular basis, e.g. manual engine start.

FCOM 4 contains information relating to the design philosophy and operation of
the FMGS.

The QRH contains Non-Normal checklists, OEBs and Non-Normal manoeuvres.

The MEL details which aircraft systems may be unserviceable prior to flight and
must be consulted if a reference is specified in the Aircraft Maintenance Log.
The MEL is a Company document that uses the Airbus Master MEL (MMEL) as
its source. Regulatory requirements dictate that the MEL must be at least as
restrictive as the MMEL.
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OPERATIONAL PHILOSOPHY

The NPs are set out in a logical sequence and provide the structure around
which crew base their operation in order to provide a common standard. Flow
patterns are designed to allocate actions to each crew member to share the
workload. By following the flow patterns, each crew member ensures that all
actions necessary for any particular phase of flight have been accomplished
prior to the completion of the relevant checklist. Normal checklists are of the
"non-action" type, i.e. all actions should be completed from memory prior to the
checklist being called for. The response to a checklist item confirms that the
correct action has already been carried out.

SPs are accomplished only when required.

Non-Normal checklists are provided to deal with and resolve non-normal
situations on the ground or in flight and are located in FCOM 3. By contrast to
normal checklists, Non-Normal checklists are of the "action" type, i.e. the "read
and do" philosophy applies.
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QRH Summary Sequence
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CREW RESOURCE MANAGEMENT (CRM)

Crew resource management is the application of team management concepts
and the effective use of all available resources to operate a flight safely. In
addition to the aircrew, it involves all other groups who are involved in the
decisions required to operate a flight. These groups include, but are not limited
to, aircraft dispatchers, flight attendants, maintenance personnel and air traffic
controllers.

Throughout this manual, techniques that help build good CRM habit patterns on
the flight deck are discussed. Situational awareness and communications are
stressed. Situational awareness, or the ability to accurately perceive what is
going on in the flight deck and outside the aircraft, requires on-going questioning,
cross-checking, communication and refinement of perception.

It is important that all flight deck crew identify and communicate any situation
that appears unsafe or out of the ordinary. Experience has proven that the most
effective way to maintain safety of flight and resolve these situations is to
combine the skills and experience of all crew members in the decision making
process to determine the safest course of action.

THREAT AND ERROR MANAGEMENT (TEM)

General

Threat and error management is the process that effective crews follow to
manage the safe and efficient operation of their aircraft. This is the first time that
the industry has been able to define airmanship in a practical and simple manner
and has now become the governing philosophy that helps guide everything we
do in flight operations.

Threats are those contingencies that add additional complexity to the operation
and increase the potential for error. They can be obvious ones such as a
thunderstorm off the end of the runway or can be seemingly insignificant, such
as an ACARS printer failure. All, however, increase the potential for error and all
have to be properly managed. Good threat management requires good
anticipation, sharing the threat with the other crew and the development of a
strategy.

Error management (Resolve Phase) is the tool that the crew use to minimise the
consequence of an error. This involves the use of a combination of non-technical
(CRM) and technical (operational) skills. At its very core is the importance of
monitoring and the ability to challenge once an unsafe situation is detected.
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Monitoring

Effective monitoring requires sensible workload management to ensure that the
PNF is not overloaded at a critical phase of flight. This may involve delaying
certain tasks to a more appropriate time (Aviate, Navigate, Communicate).
Effective monitoring also involves the sharing of a mental model with the PNF.
This principle is known as communication of intent. In its simplest form,
communications of intent is achieved through the C-TWO departure and arrival
briefing.

Challenge

All crew members have the responsibility to advise the Commander any time
that an unsafe or potentially unsafe condition exists. The following strategy is
recommended:

· Supportive statement: express personal concern, using standard calls if
possible.

· Question: determine the PF's plan, e.g. "Will you be fully stabilised by
1000 ft?".

· Solution: offer an alternative, e.g. "Would you like some extra track
miles?".

· Action: "Captain you MUST LISTEN" or, if circumstances require, take
over.

However, we must never become over assertive to the extent that we challenge
routine decisions. The strategy recommended above is for dealing with unsafe
situations only.
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CALLOUTS

Avoid casual and non-essential conversation during critical phases of flight,
particularly during taxi, take-off, approach and landing. The PF makes callouts
based on FMA changes appropriate to the flight mode. The PNF verifies the
condition from the FMA and acknowledges. If the PF does not make the required
callout, the PNF should make it. There is no competition to see who can be the
first to call these changes; the PNF should allow reasonable time for the PF to
call and not pre-empt him with every change. The PF should alert the PNF prior
to disconnecting the autopilot.

One of the basic fundamentals of CRM is that each crew member must be able
to supplement or act as a back-up for the other crew member. Correct
adherence to standard callouts is an essential element of a well-managed flight
deck. These callouts provide both crew members with the required information
about aircraft systems and confirmation of the other crew member's involvement.
The absence of a standard callout at the appropriate time may indicate a system
malfunction or the possibility of pilot incapacitation.

STANDARD FMA CALLOUTS

FCTM Ch 10 refers.

STANDARD PHRASEOLOGY

FCOM 3 and Vol 2 Pt 2 refer.
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GENERAL

The Airbus flight control surfaces are moved by commands from several flight
control computers in response to pilot input. This system is referred to as
"fly-by-wire" as there is no mechanical connection between the sidestick and the
control surfaces. The relationship between sidestick input and the aircraft
response is called the flight control law. Depending upon the status of the
fly-by-wire system, three sets of control laws are provided, i.e. Normal Law,
Alternate Law and Direct Law. In the unlikely event of a failure causing a
complete loss of the fly-by-wire system, the aircraft can be flown safely through a
backup system while the crew complete actions to recover one of the control
laws.

Each law has a set of protections and/or warnings which are discussed below.

NORMAL LAW

Under most circumstances, the aircraft is operated in Normal Law. Normal law is
designed to accommodate single system failures and has three modes:

· Ground Mode
· Flight Mode
· Flare Mode

The transition from one mode to the next is transparent to the pilot.

Ground Mode

On the ground and at low speeds, the sidesticks have full authority over the
controls in pitch and roll. Ground mode is progressively blended out after take-off
as the flight mode becomes active.

When the aircraft is on the ground, the PFD includes a symbol (1) that is the sum
of the sidestick positions given to the flight control computers. It permits the PNF
to check that the PF is making the appropriate control input during the take-off
roll.

Small limit marks (2) indicate the limits of stick travel (±16° in pitch, ±20° in roll).

Do not use this display for flight control checks because it does not indicate flight
control position.
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Flight Mode

In pitch, when an input is made on the sidestick, the flight control computers
interpret this input as a “g” demand/pitch rate. Consequently, elevator deflection
is not directly related to sidestick input. The aircraft responds to a sidestick order
with a pitch rate at low speed and a flight path rate or “g” at high speed. When no
input is made on the sidestick, the computers maintain a 1g flight path. Pitch
changes due to changes in speed, thrust and/or configuration, which in a
conventional aircraft would require the pilot to re-trim the aircraft, are
compensated for by the computers repositioning the THS. The pitch trim wheel
moves as the control law compensates for these changes. Sometimes, changes
of trim due to changes in thrust may be too large for the system to compensate,
and the aircraft may respond to them in pitch in the conventional sense and then
hold the new attitude at which it has stabilised after the trim change.

Due to its neutral static stability, the aircraft maintains the selected flight path.
Should it deviate however, only small sidestick inputs are required to regain the
desired flight path.
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In roll, when an input is made on the sidestick, the flight control computers
interpret this input as a roll rate demand. Consequently, aileron and/or spoiler
deflection is not directly related to sidestick input. When no input is made on the
sidestick, the computers maintain a zero roll rate. At bank angles less than 33°

with no input being made on the sidestick, the computers maintain a zero roll
rate and, consequently, the aircraft will maintain a constant bank angle. Within
this range, there is no need to make a correction in pitch, as this will be
compensated for by the computers. Beyond 33° angle of bank, pitch
compensation is no longer available. On releasing the sidestick to neutral, the
aircraft rolls back to 33° angle of bank.

Due to its neutral static stability, within 33° angle of bank, the aircraft maintains
the selected flight path. Should it deviate however, only small inputs are required
on the sidestick to regain the desired flight path. The control law provides turn
co-ordination, so there is no need to use the rudder.

As the flight mode is always aiming to achieve the selected flight path, avoid the
temptation to over-control. The recommended method to avoid over-controlling is
to make a small sidestick input, hold for a short period and then return the
sidestick to neutral. Even in turbulent conditions, the control law resists the
disturbances well without pilot inputs. The pilot should try to limit his control
inputs to that necessary to correct the flight path trajectory and leave the task of
countering air disturbances to the flight control system. If the pilot senses an
over-control, the sidestick should be released.

In climb, cruise, descent and approach, all these basic rules remain in effect.
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Flare Mode

To perform the flare and landing, the flight controls need to be responsive and
linear. Therefore on reaching 100 ft on the approach the pitch law is modified to
be a full authority direct law with no auto-trim. A nose down term is introduced
which requires the pilot to maintain a backpressure on the sidestick to achieve a
progressive flare, as in a conventional aircraft. After touchdown, the control law
progressively reverts to ground mode.

Protections

Normal Law provides five different protections:

· High Angle of Attack Protection
· Load Factor Protection
· High Pitch Attitude Protection
· High Speed Protection
· Bank Angle Protection

The protections are complementary and together work to maintain the aircraft in
the safe flight envelope. If an extreme manoeuvre is required, the pilot can make
full sidestick inputs in normal law at any speed. This normal law protection does
not apply to the rudder as it is not normally used in symmetrical flight.

However, it is important to remember that the normal flight envelope is defined
as VLS to VMO/MMO. Pilots should not deliberately fly at a speed outside of the
normal envelope unless absolutely necessary for operational reasons.

High Angle Of Attack Protection

The high angle of attack (AOA) protection allows the pilot to consistently achieve
the best lift while preventing the aircraft from stalling.

The following description illustrates a sequence of events that would lead to the
activation of the various stages of high AOA protection.

In level flight, if the A/THR is disengaged and thrust set to idle, the aircraft
decelerates until the auto-trim stops. This occurs at a predetermined angle of
attack called Alpha Prot. The speed that equates to Alpha Prot (Va PROT) is
displayed as the top of a black and amber strip on the PFD speed scale. If no
input is made on the sidestick, the aircraft will descend to maintain its current
AOA (Va PROT). To maintain the flight path, the pilot must increase the
backpressure on the sidestick, which also provides a tactile indication that
auto-trim has stopped. At Va PROT, AOA protection becomes active and, if the
sidestick is released to neutral and no thrust applied, the aircraft will gently
descend maintaining Va PROT. When AOA protection is active, the speed
brakes retract automatically, if previously extended, and the bank angle limit is
reduced from 67° to 45°.
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If the pilot maintains the backpressure, Alpha Floor (covered below) will activate.
If the pilot disconnects the A/THR while maintaining full back stick, Alpha Max
may be reached. The speed which equates to Alpha Max (Va MAX) is displayed
as the top of the red strip on the PFD speed scale. Alpha Max is close to, but
short of the 1g stall. When flying at Va MAX, the pilot can make gentle turns if
necessary. In turbulence, airspeed may fall temporarily below Va MAX without
significant effect.
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These features are aerodynamic protections. Additionally, there are three energy
features that enhance these protections:

· With the A/THR engaged, the aircraft will not decelerate below VLS
(displayed as top of amber strip) even if the target speed is selected below
VLS.

· A low energy aural warning is triggered when the aircraft energy level is
below a given threshold. This energy level is a function of several
parameters including aircraft configuration, speed, horizontal deceleration
rate, flight path angle and altitude. (FCOM 1.27.20 refers) The aural
warning "SPEED, SPEED, SPEED" alerts the pilot of the requirement to
adjust thrust and flight path. It is triggered during deceleration before Alpha
Floor (unless Alpha Floor is triggered by stick deflection). The delay
between the aural warning and Alpha Floor activation is a function of
deceleration rate.

· If Alpha Prot is reached and the pilot still maintains aft sidestick, Alpha
Floor protection (set between Alpha Prot and Alpha Max) will be reached.
This protection triggers the application of TOGA thrust and the aircraft will
start to climb at a relatively constant low airspeed. Alpha floor protection is
inhibited in some cases. FCOM 1.22.30 refers.

The aircraft can also enter alpha protection at high altitude, where it protects the
aircraft from the buffet boundary. The PFD shows that alpha protection is active
in the same way as at low speed and low level: the amber and black strip rises to
the actual speed of the aircraft. As at low speed and low level, if the stick is
merely released to neutral the aircraft maintains the alpha for alpha protection.
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Load Factor Protection

On most commercial aircraft, the maximum load factor range is 2.5g/-1g clean
and 2g/0g with slats and/or flaps extended. The load factor protection is
designed to maintain the aircraft within these limits while allowing the crew to
consistently achieve the best achievable aircraft performance, if required.

On commercial aircraft, high load factors are most likely to be encountered when
the pilot responds to a GPWS warning. Airline pilots are not accustomed to using
"g" as a flying parameter and experience has shown that, in emergency
situations, the application of "g" is initially hesitant and then aggressive. If a
GPWS alert is generated which requires an immediate pull-up, full back stick
should be applied and maintained. The load factor protection will allow maximum
"g" to be achieved in the shortest time while preventing the aircraft from being
overstressed.

Protected/Non-Protected Aircraft Climb Angle Comparison

If the pilot maintains full aft stick because the danger still exists, the high AOA
protection will eventually take over. This is one instance where load factor
protection is enhanced by the high angle of attack protection.
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PREFACE

This chapter highlights techniques to be used in some non-normal operations.
Some of the procedures discussed in this chapter are the result of double or
triple failures. Whilst it is very unlikely that any of these failures will be
encountered, it is useful to have a background understanding of the effect that
they have on the handling and management of the aircraft. In all cases, handle
the ECAM as described in FCTM Ch 2.

USE OF AUTOPILOT

The use of the autopilot is strongly recommended:

· In the case of engine failure, without any restriction including autoland or
Cat 2/3 ILS.

· In case of other failures, down to 500 ft AGL in all modes, however the AP
has not been certified in all configurations and its performance cannot be
guaranteed. If the AP is used in such circumstances, remain vigilant and
be prepared to disconnect the AP if the aircraft deviates from the desired
or safe flight path.

MONITORING AND CROSS-CHECKING

Monitoring and cross-checking are essential components of effective procedures
and remain primary tasks for all crew members. The PF shall monitor all
ECAM/checklist actions.

MEMORY ITEMS

The following procedures are to be applied from memory:

· WINDSHEAR
· WINDSHEAR AHEAD
· TCAS
· EGPWS
· LOSS OF BRAKING
· EMER DESCENT (inital actions)
· UNRELIABLE AIRSPEED INDICATIONS (initial actions)

On completion of the memory items and when the aircraft is stabilised on the
correct flight path, the PNF shall ensure that all the required memory actions
have been carried out by reference to ECAM or checklist, and then complete the
remainder of the procedure.
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LANDING DISTANCE PROCEDURE

Should a failure occur with a “LDG DIST PROC APPLY” action displayed on the
ECAM STATUS page, the pilot should enter the LDG CONF/APP SPD/LDG
DIST/CORRECTIONS FOLLOWING FAILURES table in QRH Part 2 to
establish:

· The flap lever position for landing
· DVREF if required for VAPP determination
· The landing distance factor for landing distance calculation

VAPP DETERMINATION

Certain failures affect the approach speed:

· Some failures (typically slat or flap) increase the VLS. In this case, the
VLS displayed on the PFD takes into account the actual configuration.
VLS on the PERF APPR page is not modified.

· For some other failures, there is a requirement to fly at speed higher than
VLS to improve the handling characteristics of the aircraft. In this case,
ECAM provides a speed increment, called DVLS, which is displayed on the
STATUS page. This speed increment is to be added to the VLS displayed
on the PFD when the landing configuration is reached.

In all cases,

In order to prepare the approach and landing, the pilot needs to know VAPP in
advance. The appropriate VLS is not necessarily available at that time on the
PFD, because the landing configuration has not yet been established. Therefore,
VAPP is determined using VREF, which is the VLS of CONF FULL, and is
available both on MCDU PERF APPR page and in the QRH. DVREF, if required,
is then extracted from the QRH and added.
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Notes:
1. When computing VAPP, wind correction is normally 1/3 of the tower

headwind component. If DVREF/DVLS < 20 kt, then DVREF/DVLS + wind
correction should not exceed 20 kt. No wind correction should be applied if
DVREF/DVLS ³ 20 kt.

2. Ensure CONF FULL is selected for the landing configuration when using
VLS on the PERF APPR page to determine VREF. If CONF 3 is required
for landing, it may then be selected on the MCDU.

DREF IN QRH VERSUS DVLS ON PFD

If the QRH requires a DVREF, determine VAPP as described above and insert it
on the PERF APPR page. When fully configured for landing, check the
reasonableness of the pilot computed final approach speed against the VLS on
the PFD.

If the QRH does not require a DVREF, then proceed as for normal operations
using the VAPP on the PERF APPR page as computed by the FMGC.
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LANDING DISTANCE CALCULATIONS

The actual landing distance is measured from 50 ft above the runway surface
until the aircraft comes to a complete stop. This distance is measured during
flight testing and represents the maximum aircraft performance. It is called
LANDING DISTANCE WITHOUT AUTOBRAKE in the QRH. These distances
are calculated at VLS. The tables provide corrections for VAPP or other speed
increments above VLS.

Should a failure occur in flight, which requires the actual landing distance to be
multiplied by a factor, then apply the factor to the LANDING DISTANCE
WITHOUT AUTOBRAKE CONFIGURATION FULL figure.

Conversely, the AUTOLAND LANDING DISTANCE WITH AUTOBRAKE table
available in the QRH gives a realistic indication of the aircraft performance
during normal operations. Therefore, refer to this table if an enroute diversion is
required and no landing distance factor is to be applied.

LAND ASAP

In a non-normal situation the Captain, being responsible for the operation and
the safety of the flight, must make the decision to continue the flight as planned
or divert. In all cases, the Captain is expected to take the safest course of action.

The ECAM assists the crew in making this decision by indicating LAND ASAP
either in amber or red:

· If a non-normal procedure causes a LAND ASAP to appear in amber on
the ECAM, the crew should consider the seriousness of the situation and
the selection of a suitable airport.

· If an emergency procedure causes LAND ASAP to appear in red on the
ECAM, the crew should land at the nearest suitable airport.

Following the failure of an engine on a twin-engined aircraft, an emergency
situation exists and the Captain shall land at the nearest suitable airfield. The
relative suitability of airports is at the Captain’s discretion based on a number of
factors including, but not limited to, weather, navigation aids, runway length and
fire and rescue support facilities. The Captain may determine that, based on the
nature of the situation and an examination of the relevant factors, it is preferable
not to divert to the nearest airport but to continue to a more suitable airport at a
greater distance.

For a fire that cannot be confirmed as extinguished, or persistent smoke, the
safest course of action is to descend and carry out an Emergency Landing with
consideration being given to a possible passenger evacuation.

In the case of a LAND ASAP in red, consider an Overweight Landing rather than
delaying to jettison fuel.
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LOW SPEED ENGINE FAILURE

If an engine failure occurs at low speed, the resultant yaw may be significant,
leading to rapid displacement from the runway centreline. For this reason, it is
essential that the Captain keep his hand on the thrust levers once take-off thrust
has been set. Directional control is achieved by immediately closing the thrust
levers and using maximum rudder and braking, as required. If necessary, use
the steering handwheel to prevent runway departure.

REJECTED TAKE-OFF

Experience has shown that a rejected take-off can be hazardous, even if correct
procedures are followed. Some factors that can detract from a successful
rejected take-off are:

· Tyre damage
· Worn or defective brakes
· Error in gross weight determination
· Incorrect performance calculations
· Incorrect runway line-up technique
· Initial brake temperature
· Delay in initiating the stopping procedure
· Runway friction coefficient lower than expected

Thorough pre-flight preparation and a conscientious exterior inspection can
eliminate the effect of some of these factors.

During taxi-out, review the take-off briefing. During this briefing, confirm that the
computed take-off data reflects the actual take-off wind and runway conditions.
Any changes to the planned conditions require re-calculation of the take-off data.
In this case, do not be pressured into accepting a take-off clearance before
being fully ready. Similarly, do not accept an intersection departure until the
take-off performance has been re-calculated and checked.

The line-up technique is very important. Use the recommended technique to
minimise field length loss and consequently, to maximise the accelerate-stop
distance available. FCTM Ch 3 refers.

A rejected take-off is a potentially hazardous manoeuvre and the time for
decision making is limited. To minimise the risk of inappropriate decisions to
reject a take-off, many ECAM warnings and cautions are inhibited between 80 kt
and 1,500 ft. Therefore, any warnings received during this period must be
considered as significant.
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To assist in the decision making process, the take-off is divided into low and high
speed regimes, with 100 kt being chosen as the dividing line. The speed of 100
kt is not critical, but was chosen in order to help the Captain make the decision
and to avoid unnecessary stops from high speed. Below 100 kt, the Captain
should seriously consider discontinuing the take-off if any ECAM warning is
activated. Above 100 kt and approaching V1, the Captain should be “go-minded”
and only reject the take-off in the event of a major failure such as a fire warning
or severe damage, sudden loss of thrust, any indication that the aircraft will not
fly safely, or if an ECAM warning occurs. Examples of ECAM warnings that may
occur are ENG or APU FIRE, ENG FAIL, CONFIG, SIDESTICK FAULT,
REVERSER UNLOCKED, and L+R ELEV FAULT If a tyre fails within 20 kt of
V1, unless debris from the tyre has caused noticeable engine parameter
fluctuations, it is advisable to get airborne, reduce the fuel load and land with a
full runway length available.

V1 is the maximum speed during the take-off roll at which the pilot must take the
first action to stop the aircraft within the accelerate-stop distance. For
certification purposes, an engine failure recognition time of 1 second is allowed
between the engine failure and V1. Additionally a distance margin, equivalent to
2 seconds at a constant speed equal to V1, is added to the accelerate-stop
distance. This increases the safety margin.

V1 is also the minimum speed in the take-off roll, following a failure of the critical
engine at V1, at which the pilot can continue the take-off and achieve the
required height above the take-off surface within the take-off distance. The RTO
Operational Margins diagrams below, give an indication of the consequences of
rejecting the take-off after V1 and/or using improper procedures.

The decision to reject the take-off is the responsibility of the Captain and must be
made prior to V1. If a malfunction occurs before V1, for which the Captain does
not intend to reject the take-off, he announces his intention by calling "GO". If the
Captain decides to reject the take-off, he calls "STOP". This call both confirms
the decision to reject the take-off and also indicates that the Captain now has
control. This is the only time that hand-over of control is not accompanied by the
phrase "I have control".
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During the rejected take-off, the First Officer monitors and calls "Spoilers, Rev
Green, Decel" as appropriate and "70 kt" during deceleration. It is important to
remember the following:

· If the take-off is rejected prior to 72 kt, the spoilers will not deploy and the
autobrake will not be activated.

· If the autobrake response does not seem appropriate for the runway
condition, apply and maintain full manual braking.

· If the autobrake is unserviceable, the Captain should simultaneously apply
maximum pressure on both pedals as the thrust levers are set to idle. The
aircraft will stop in the minimum distance only if the brake pedals are kept
fully depressed until the aircraft comes to a stop.

· If normal braking is inoperative, immediately select the A/SKID & N/W
STRG (A346: A/SKID) switch to OFF and modulate brake pressure as
required below 1000 psi.

· Full reverse may be used until complete stop. However if there is sufficient
runway available for the deceleration, reduce reverse thrust preferably
when passing 70 kt.

· Do not attempt to clear the runway until it is absolutely clear that an
evacuation is not necessary and that it is safe to do so. If the aircraft
comes to a complete stop using autobrake, release the autobrake prior to
taxi by disarming the spoilers.

The Captain brings the aircraft to a complete stop, sets the parking brake and
advises the cabin crew to "REMAIN SEATED" prior to commencing ECAM
actions. If the take-off has been rejected due to a fire, consider positioning the
aircraft to keep the fire away from the fuselage, taking into account the wind
direction. The First Officer carries out the ECAM actions and the Captain decides
on the next course of action, depending on the circumstances. Give
consideration to:

· Possible passenger evacuation of the aircraft on the runway
· Vacating the runway as soon as possible
· Communicating intentions or requests to ATC

If the take-off has been rejected due to an engine fire, ECAM actions should be
completed down to and including discharging the fire agents into the affected
engine. If the fire remains out of control after having discharged the fire agents,
the on ground EMERGENCY EVACUATION paper checklist should be actioned.
On the ground, the right hand dome light automatically illuminates in case of a
rejected take-off whatever the dome switch position allowing the EMERGENCY
EVACUATION checklist to be completed even if normal electrical supply is lost.

If required, the EMERGENCY EVACUATION checklist is on the back page of the
plasticised Normal Checklist. When the aircraft is on battery power alone, the
crew seats can only be operated manually.
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Case 1 2 3 4 5 6 7 8 9

A

3

3

0

Overrun
Speed (kt)

- - 40 - 30 55 35 - -

Distance
Variation

(ft)
-240 -450 +250 -250 +160 +470 +275 -20 -175

A

3

4

0

Overrun
Speed (kt) - - 45 - 35 50 3 25 -

Distance
Variation

(ft)
-470 -600 +400 -320 +230 +480 +190 +100 0

A successful rejected take-off, at or near V1, is dependent upon the Captain
making a timely decision and using the correct procedures.
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ENGINE FAILURE AFTER V1

If an engine fails after V1 the take-off must be continued. Stabilise the aircraft at
the correct pitch attitude and airspeed and establish correct tracking prior to the
initiation of the ECAM procedure.

The use of the autopilot is strongly recommended. Following an engine failure,
trim out the rudder forces prior to autopilot engagement. This requires
approximately 20° of rudder trim, which takes approximately 7 sec to apply.

On the ground, use the rudder conventionally to maintain the aircraft on the
runway centreline. At VR, rotate smoothly using a continuous, yet slightly slower
pitch rate than with all engines operating, to an initial pitch attitude of 12.5°. The
combination of high FLEX temperatures and low V speeds requires precise
handling during the rotation and lift-off. The 12.5° pitch target will ensure the
aircraft becomes airborne. Avoid following the SRS immediately after take-off as
it will initially be commanding too high an attitude. Once the FD pitch bar comes
down towards the aircraft symbol, follow the SRS order. This may demand a
lower pitch attitude to acquire or maintain V2. When safely airborne with a
positive ROC and RA increasing, retract the landing gear.

Use rudder to prevent yaw. Shortly after lift-off the blue Beta (b) target replaces
the normal sideslip indication on the PFD. Adjust rudder to zero the b target.
When the b target is centred, total drag is minimised even though there is a
small amount of sideslip. The calculation of the b target is a compromise
between drag produced by deflection of control surfaces and airframe drag
produced by a slight sideslip. Centring the b target produces less total drag than
centring a conventional ball, as rudder deflection, aileron deflection, spoiler
deployment and aircraft body angle are all taken into account.

Control heading conventionally with bank, keeping the b target at zero with
rudder. Accelerate if the b target cannot be zeroed with full rudder. Trim the
rudder conventionally.

Once airborne with a positive rate of climb and the radio altitude increasing, the
PF calls for” Gear Up”.
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Consider the use of TOGA thrust taking into account the following:

· For a FLEX take-off, selecting the operating engine(s) to TOGA provides
an additional performance margin, but is not a reduced thrust take-off
certification requirement. The application of TOGA very quickly provides a
large thrust increase. However, this comes with a significant increase in
yawing moment and an increased pitch rate. The selection of TOGA
restores thrust margins but it may increase aircraft handling workload

· ALT/NAV mode changes may occur if TOGA is selected after the ALT pb
is pressed with flaps/slats retracted. HDG mode will engage and command
the aircraft heading at the time of TOGA selection

· For a DRT take-off, asymmetric TOGA thrust must not be selected if the
speed is below F speed in CONF 2 and 3 due to VMCA considerations.
FCTM Ch 4 refers

· TOGA thrust is limited to 10 minutes

The PNF closely monitors the aircraft's flight path and cancels any Master
Warning or Caution. At 400 ft RA, the PNF reads the ECAM title displayed on the
top line of the E/WD. Once the PF has stabilised the flight path, he confirms the
failure. If it is necessary to delay the ECAM procedure, he orders "Standby".
Otherwise he announces "I have control, ECAM actions". It is not necessary to
rush into the ECAM actions and 400 ft RA is the minimum height at which
commencement of the actions should be considered.

Normally, only those actions involving movement of the THRUST LEVER and/or
ENG MASTER and those actions required to clear RED warnings are carried out
prior to level acceleration and flap retraction. However, in the event of ENG
FAILURE WITH DAMAGE or ENG FIRE, the ECAM procedure is continued until
the engine is secured. For less critical failures, ECAM actions can be interrupted
when necessary to allow both pilots to monitor normal operational requirements.

At the engine-out acceleration altitude, select ALT to level off and accelerate. If
the aircraft is being flown manually, the rudder input needed to keep the b target
centred reduces as airspeed increases. Retract the flaps as normal. When the
flap lever is at zero, the b target reverts to the normal sideslip indication which
should be centred conventionally using rudder. As the speed trend arrow
reaches Green Dot speed in clean configuration, pull for OP CLB.

Select THR MCT when the LVR MCT message flashes on the FCU, triggered as
the speed index reaches Green Dot and resume the climb using MCT. If the
thrust levers are already in the FLX/MCT detent, move them to CL and then back
to MCT to engage the A/THR. After MCT is set, both packs are selected on by
the PNF (if previously off for take-off).
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When an engine failure occurs after take-off, noise abatement procedures no
longer apply. The acceleration altitude provides a compromise between obstacle
clearance and engine thrust limiting time. It allows the aircraft to be configured to
Flap 0 and Green Dot speed. This provides the best climb gradient.

Once established on the final take-off flight path, continue the ECAM until the
STATUS is displayed. At this point, carry out the AFTER T/O checklist. Finally,
review the STATUS and consult the OEB for applicability.
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ENGINE FAILURE DURING INITIAL CLIMB-OUT

Proceed as above. If the failure occurs above V2 however, the SRS will
command an attitude to maintain the speed at which the failure occurred. In any
event the minimum speed is V2.

When an engine failure is detected, the FMGS predictions are based on the
engine-out configuration and any pre-selected speeds entered in the MCDU are
deleted. Consider the use of the EOSID, if one exists in the database.

ENGINE FAILURE DURING CRUISE

There are three strategies available for dealing with an engine failure in the
cruise:

· Standard strategy
· Obstacle strategy
· Fixed speed strategy

Unless a specific procedure has been established before dispatch (considering
ETOPS or mountainous areas), the standard strategy is recommended.

As soon as an engine failure is recognised, the PF should call for the ECAM
actions and simultaneously:

· Set MCT on the remaining engine(s).
· Disconnect the A/THR.
· Select the SPEED according to the strategy.
· Select a HDG to keep clear of the airway, preferably heading towards an

alternate, if appropriate. Consider the aircraft position relative to any
relevant critical or equi-time point.

· Select the LRC ceiling or driftdown ceiling according to strategy in the FCU
ALT window and pull for OP DES when target speed is reached.

Placing the thrust lever(s) to MCT and carrying out the ECAM actions should not
be rushed, as it is important to complete the procedure correctly. Generally,
there is sufficient time to cross-check all actions. However, at high levels close to
limiting weights, more urgency is required, as speed decays more quickly.

The FCU selections for an engine failure run from left to right:

· SPD select.
· HDG select.
· FCU altitude insert.
· ALT selector pull (when target speed is reached).
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Standard Strategy (Long Range Strategy)

Set .82M/300 kt. The speed of .82M/300 kt is chosen to ensure the aircraft is
within the stabilised windmill engine relight in-flight envelope. The thrust is fixed
at MCT with A/THR disconnected and speed is controlled by the elevator. The
REC MAX EO cruise level displayed on the EO PROG page, equates to LRC
with anti-icing off. The nearest semi-circular or RVSM cruise level at or below
this level should be set on the FCU. Once established in the descent, the PERF
CRZ page shows time to descend and predicted descent distance. These can
also be checked on the relevant performance table in the QRH. If V/S becomes
less than 500 ft/min, select V/S -500 ft/min and A/THR on. This is likely to occur
approaching level off altitude, or at light weight.

Cruise altitude and speed are also available in the QRH in case of double FM
failure.

Fixed Speed Strategy

For ETOPS operations, a fixed speed strategy is adopted for planning purposes
to establish the maximum diversion distance and the diversion fuel requirements
for the single engine ETOPS critical scenario. Two fixed speed strategies are
considered:

· VMO (M.82/330/MCT)
· 310 kt (M.82/310/MCT)

During an ETOPS diversion the Captain may choose to adopt any suitable
strategy and is not required to fly the fixed speed strategy unless operationally
required.

ETOPS is taught as a separate course. Volume 2 Part 2 refers.

Obstacle Strategy

To minimise the rate and angle of descent and enable the aircraft to clear high
terrain or obstacles on the intended flight path, the drift down procedure should
be adopted. The procedure is similar to the standard strategy, except that the
speed target is Green Dot.

The PERF CRZ page displays the drift down ceiling, assuming Green Dot speed.
Conversely, the PROG page displays the EO REC MAX ALT assuming LRC
speed. The drift down ceiling at Green Dot is higher than the EO REC MAX ALT
and the aircraft should be able to stabilise at this altitude. When clear of
obstacles, set the LRC ceiling on the FCU and descend if required. Accelerate to
LRC speed and engage A/THR.
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ONE ENGINE INOPERATIVE LANDING

Autoland is available with one engine inoperative. Maximum use of the AP
should be made to minimise crew workload.

If an autoland is not possible, e.g. due to airport equipment limitations, fly a
manual approach. A manual approach and landing with one engine inoperative
is conventional. Use rudder trim to keep the sideslip indication centred. The
sideslip indication remains yellow as long as N1 on the remaining engine(s) is
below 80%. With flap selected and thrust above 80% N1, the indicator changes
to the engine-out mode blue b target. This visual cue indicates that the aircraft is
approaching its maximum thrust capability. Although the A/THR is available,
some pilots may prefer to use manual thrust as they find it easier to anticipate
rudder inputs as the power changes.

Avoid selecting the gear down in level flight, as high thrust settings will be
required, increasing the handling workload.

To make the landing run easier, it is recommended to reset the rudder trim to
zero in the later stages of the approach. Anticipate the increased rudder force
required as the trim is removed when the rudder trim reset button is pressed.
With rudder trim at zero, the neutral rudder pedal position corresponds to zero
rudder and zero nose wheel deflection.

After touchdown, use any remaining reverser(s).

CIRCLING ONE ENGINE INOPERATIVE

A circling approach with one engine inoperative requires the downwind leg to be
flown in CONF 3, with landing gear extended. In hot and high conditions, the
aircraft may not be able to maintain level flight in CONF 3 with landing gear
down. In this case, landing gear extension should be delayed until leaving the
circling altitude. Until the gear is locked down and depending on the circling
altitude, it is possible to receive the L/G GEAR NOT DOWN ECAM warning
(below 750 ft RA) or a GPWS “TOO LOW GEAR” (below 500 ft RA). However,
with a minimum circling altitude of 1000 ft AAL it is unlikely that this problem will
be encountered.
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ONE ENGINE INOPERATIVE GO-AROUND

A one engine inoperative go-around is similar to that flown with all engines
operating. On the application of TOGA, rudder must be applied promptly to
compensate for the asymmetric increase in thrust and to keep the b target
centred. Smoothly increase pitch to follow the SRS. If SRS is not available, the
initial target pitch attitude is 12.5°. As a one engine inoperative approach is flown
with Flaps 3, the initial flap retraction is to Flaps 2. With a positive ROC and an
increasing RA, retract the gear. The lateral FD mode is initially GA TRK, which
guides the aircraft on the track at TOGA selection. If there are terrain
considerations on the go-around path or specific tracking requirements, select
NAV without delay. Select ALT at the engine inoperative acceleration altitude
and retract the flap using the same technique as described in the Engine Failure
after V1.

At certain weights and CG positions, it may not be possible to satisfy b target
demands at VLS. Consequently, when obstacle clearance is assured, accelerate
to a speed at which the b target can be satisifed.

TWO ENGINES INOPERATIVE LANDING (A343/A346)

General

Operational requirements following a second engine failure are detailed in
Volume 2 Part 2. Continued flight may be complicated by driftdown, lateral
navigation requirements to ensure terrain clearance, fuel jettison to achieve
desired performance and other factors.

It is recommended that weather at the selected ERA should permit visual flight
on approach from at least 500 ft AGL to the runway. The primary consideration
for approach, landing and go-around is one of control. Go-arounds in particular
require careful planning, briefing and execution to ensure controllability margins
are not compromised.

The nature of the failure also needs to be considered, particularly which
combination of engines and associated hydraulic systems have been lost.

Loss Of One Engine On Each Wing

For the loss of any two engines from opposite wings, VLS on the MCDU and
PFD is limited to VMCL (A343: 125 kt), (A346: 132 kt). The loss of engines 1 and
4 does not have a major effect on control, however without the green hydraulic
system a manual landing gear extension is required and there is no retraction
capability. Consequently a go-around is not possible after L/G extension and the
aircraft is committed to land . Landing must be assured prior to L/G extension.
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Loss Of Two Engines On The Same Wing

Control of the aircraft is more complicated following the loss of two engines on a
single wing. The critical factor is speed, which must not reduce below VMCL-2
(157 kt) until landing is assured. VLS displayed on the PFD will never be lower
than VMCL-2. Speed reduction below VMCL-2 is permissible once landing is
assured. L/G retraction is available in the event of a go-around, but failure to
maintain VMCL-2 with TOGA thrust applied and an insufficient bank angle, will
result in loss of directional control.

Approach

A “Commit Altitude” is established for any two engine approach. The equivalent
height should never be below 500 ft AGL. It serves two purposes; to establish a
decision point on approach from which a “land or go-around” decision can be
made, and because it is well above the Cat 1 minima (200 ft AGL), it provides a
300 ft buffer. In the event of a performance-limited go-around, this buffer can be
used to descend and clean up whilst easily ensuring that speed will be well
above VMCL-2 when the nose is raised to climb away.

The Commit Altitude should be inserted on the MCDU PERF APPR page as the
MDA, but is not a “not below” altitude in the conventional sense.

Autothrust is disconnected once stabilised on final approach. At the Commit
Altitude with the landing assured, speed may be reduced to normal VAPP. In the
case of two engines inoperative on the same wing, VAPP will be below the VLS
displayed on the PFD (VMCL-2), e.g based on the MCDU VLS in case of loss of
two engines on the same wing. Speed reduction below VMCL-2 is acceptable at
this stage, as VMCL-2 is based on the use of TOGA thrust on the remaining
engines, and adequate margins remain at normal approach speeds and thrust
settings.

Go-Around

If a landing is not assured by the Commit Altitude (or immediately prior to L/G
extension with engines 1 and 4 inoperative), then a go-around should be
initiated. If the approach has been flown accurately, the speed will be at VLS.

TOGA thrust should be selected. At certain weights and CG positions, it may not
be possible to satisfy the â target demands at VLS. If two engines are
inoperative on the same wing, this may require leading with the inboard thrust
lever. TOGA should be achieved on the outboard engine as soon as directional
control permits, but without undue delay. When obstacle clearance is assured,
accelerate to a speed at which the â target can be satisfied.
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As TOGA is selected, PF calls “Go Around, Flaps 1, Gear Up”. These directives
may be actioned simultaneously by the PNF as landing gear retraction from
above the Commit altitude does not require confirmation of a positive rate of
climb. The important thing is to reduce drag as quickly as possible. If necessary,
the descending approach path may be maintained while these actions are
performed, but not below 200 ft AGL. In normal circumstances, this will be in
VMC.

If a go-around is required in IMC, the aircraft may descend below the Commit
Altitude, but should not descend below the minima for the approach aid in use to
ensure obstacle clearance is maintained. If such a go-around is envisaged, the
briefing should cover crew intentions regarding the use of autoflight systems, as
the FD will command a pitch up to SRS as soon as the first thrust lever reaches
the TOGA detent.

RECOVERY FROM ALPHA PROTECTION AND ALPHA FLOOR

General

If alpha protection or alpha floor is triggered inadvertently, recover from these
protection modes as soon as other considerations allow by easing forward on
the sidestick to reduce the angle of attack below the value set for alpha
protection, while simultaneously increasing thrust.

Alpha Protection

Pitch control will resume the normal load factor law if the stick is pushed forward
of neutral, but will re-enter alpha protection if the stick is released with the
indicated airspeed still below Va PROT. Consequently, to exit alpha protection
properly, reduce the angle of attack to a value less than that set for alpha
protection.

The PFD shows the recovery clearly, because the indicated speed will be above
the black and amber strip when out of alpha protection. When no longer in alpha
protection, increase speed above VLS (top of the amber strip) as soon as other
considerations allow.

Alpha Floor

Alpha floor will normally be triggered just after alpha protection is entered, and
TOGA thrust will be applied automatically. To recover to a normal flight
condition, alpha protection should be exited by easing forward on the sidestick,
as described above. The “alpha floor” thrust condition should be canceled by
using the A/THR disconnect pushbutton on either thrust lever as soon as a safe
speed above VLS is regained.
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STALL RECOVERY

In alternate and direct laws, an aural stall warning “STALL, STALL, STALL”
sounds at low speeds. Recovery is conventional. Apply the following actions
simultaneously:

· Set TOGA thrust
· Reduce pitch attitude to 10° below FL200 or 5° at or above FL200
· Roll wings level
· Check that the speedbrake is retracted

Below FL200 and in the clean configuration, select Flaps 1. If ground contact is
possible, reduce pitch attitude no more than necessary to allow airspeed to
increase. After the initial recovery, maintain speed close to VSW until it is safe to
accelerate.

When out of the stall condition and no threat of ground contact exists, select the
landing gear up. Recover to normal speeds and select flaps as required.

In case of one engine inoperative use thrust and rudder with care.

The aural stall warning may also sound at high altitude, where it warns that the
aircraft is approaching the angle of attack for the onset of buffet. To recover,
relax the back pressure on the sidestick and if necessary reduce bank angle.
Once the stall warning stops, back pressure may be increased again, if
necessary, to get back on the planned trajectory.

RECOVERY FROM HIGH SPEED PROTECTION

On Descent

In managed descent, if the speed is accelerating towards VMO/MMO due to
descending out of a tailwind, or there is an encounter with windshear, pull for
OPN DES. This action will immediately command thrust idle and the target
speed will be the managed descent speed in the FM, or the speed selected on
the FCU. Speed brake may also be used to assist in controlling the speed.

If the aircraft accelerates above VMO/MMO and triggers the high-speed
protection the autopilot will disengage. If VMO/MMO is exceeded significantly the
associated overspeed aural warning may have overwhelmed the autopilot
disconnect aural warning.

The high-speed protection will provide a nose-up order in addition to any pilot
input during the recovery. It is not usually necessary to use a pull force to
recover. If a quicker recovery is required for operational reasons, pull back
smoothly and progressively, monitoring the “g” indication on the ECAM. It is
important to consider the effect of increased “g” on the people who may be
standing in the cabin.

When below the high-speed protection range, check autopilot engagement
status and re-engage it if necessary.
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Cruise

In the cruise an encounter with CAT, windshear, or standing waves may cause
the speed to increase rapidly. The recommended technique for recovery is to
initially select a lower speed on the FCU, but not below green dot. This will have
the effect of commanding the autothrust system to reduce the thrust, which may
be sufficient to stop a VMO/MMO exceedance.

If the aircraft accelerates above VMO/MMO and triggers the high-speed
protection the autopilot will disengage and the high-speed protection will provide
a nose-up order. If VMO/MMO is exceeded significantly the associated
overspeed aural warning may have overwhelmed the autopilot disconnect aural
warning.

The pilot should not pitch up to reduce speed, but should attempt to maintain the
cruise altitude by making smooth inputs on the sidestick. The autothrust system
will be reducing the thrust, and it should not be necessary to disconnect the
autothrust. It is preferable to leave the autothrust engaged to reduce workload
once the cause of the overspeed is passed. In extreme cases the speedbrakes
may be used, but they should be used with caution at high altitudes.

When below the high-speed protection range, check autopilot engagement
status and re-engage it if necessary.
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EMERGENCY ELECTRICAL CONFIGURATION

The Emergency Electrical Configuration is triggered by the loss of all AC
busbars. This results in the automatic engagement of the Emergency Generator,
driven by the Green hydraulic system and powered by either the Engine Driven
Pump (EDP) or the RAT, depending upon the cause of the failure. It is most
unlikely that this configuration will ever be encountered, but be aware that
workload is immediately increased in Emergency Electrical Configuration, The
handling of this failure is referred to as a "complex procedure". A summary for
handling the procedure is included in the QRH, which should be referred to upon
completion of the ECAM procedure.

The electrical distribution network has been designed to enable the crew to fly
the aircraft, navigate and communicate. The list of equipment available in
Emergency Electrical Configuration is detailed in the QRH. The available
systems of particular interest prior to selection of LAND RCVY are:

A333

EMER GEN Powered by EDP EMER GEN Powered by RAT

FLY AP1, PFD 1, Pitch trim,
Rudder trim, ALTN LAW,
Upper ECAM, ECP,
ISIS/STBY INST

PFD 1, ALTN LAW, Upper
ECAM, ECP, ISIS/STBY INST

NAV ND 1, FMGC 1, MCDU 1,
DDRMI (VOR/DME 1 or ADF
1), FCU, WXRDR 1

FCU, STBY NAV (via RMP 1),
DDRMI (VOR 1 or ADF 1)

COMM VHF 1, HF 1, RMP 1, ACP 1 &
2, Loundspeakers 1 & 2

VHF 1, RMP 1, ACP 1 & 2,
Loudspeakers 1 & 2

A343/A346

EMER GEN Powered by EDP EMER GEN Powered by RAT

FLY PFD 1, Pitch trim, Rudder trim
(without centre pedestal
position indication), ALTN
LAW, Upper ECAM, ECP,
ISIS/STBY INST

PFD 1, ALTN LAW, Upper
ECAM, ECP, ISIS/STBY INST

NAV MCDU 1 (B/U NAV), STBY
NAV (via RMP 1), DDRMI
(VOR/DME 1 or ADF 1), FCU

FCU, STBY NAV (via RMP 1),
DDRMI (VOR 1 or ADF 1)

COMM VHF 1, RMP 1, ACP 1 & 2,
Loudspeakers 1 & 2

VHF 1, RMP 1, ACP 1 & 2,
Loudspeakers 1 & 2
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8.30.2 Non-normal Operations
REV 1 (6 JUN 05) Electrical

Only PFD 1 is available. The AP will disengage when the failure occurs but AP 1
can be reengaged on the A333 if the EMER GEN is powered by an EDP. As
there is no AP available in this configuration in the A340, the Captain must take
control and fly the aircraft manually. The A340 aircraft is out of trim in roll due to
right outboard aileron upfloat, caused by no power being available to Prim 3 or
Sec 2, and neither pitch trim or rudder trim is available. The aircraft is in ALTN
law (A333 due loss of slat/flap position; A340 due loss of 2 ADRs).
Consequently, pay close attention to bank angle and heading. A333/A346: is in
N1 degraded mode. Once a safe flight path is established and the aircraft is
under control, carry out the ECAM actions.

It is important to correctly identify the failure, as it is possible to confuse
Emergency Electrical Configuration with an All Engine Flameout. Therefore, it is
very important that the ECAM title is read accurately before starting the ECAM
actions. The procedure is lengthy and complicated and, as only one ECAM
display is available, disciplined use of the ECP is essential. FCTM Ch 2 refers.
Consider starting the APU.

Although the ECAM displays LAND ASAP in red, it is unwise to attempt an
approach at a poorly equipped airfield in marginal weather. Consider the power
source for the Emergency Generator as the emergency generator outputs
approximately twice as much electrical power when powered by the EDP. The
aircraft is better configured when the EDP rather than the RAT, powers the
Emergency Generator. In either case, prolonged flight in this configuration is not
recommended.

TRK/FPA should be selected and FDs turned off. This allows the display of the
blue track index on the Captain's PFD to assist in maintaining track. Navigation
should be achieved using all available means. VOR/DME1 or ADF1 only are
available on the DDRMI. The navigation facilities available depend on the aircraft
type and the cause of the failure. QRH refers.

A MAYDAY should be declared. Radar headings to the nearest suitable airfield
may be available and separation from other traffic can be increased.

To ensure proper fuel feed to the engines in ELEC EMER CONFIG, (A333/A343:
one) (A346: two) fuel pump(s) is/are powered and the cross-feed(s)
automatically open. The Engine Anti-Ice is on.
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Non-normal Operations 8.30.3
Electrical REV 2 (25 JUL 06)

Press the LAND RECOVERY pb prior to commencing the approach. This allows
the recovery of a number of systems required for landing, e.g. ILS 1, SFCC 1,
LGCIU 1 (and A333: BSCU 1, LH WHC 1, LH Landing Light). It also sheds a
number of systems that are no longer required, e.g. the operative fuel pump(s)
(and A333: WX RDR 1, HF 1, ADR 3 hence AP 1).

During the approach, the characteristic speeds may not be displayed on the PFD
and can be extracted from the QRH prior to descent. Only raw data is available
for the approach. The landing gear is extended using the gravity system to
prevent fluctuations in the green hydraulic system whilst the Emergency
Generator is operating, thereby preventing it from possibly disconnecting.
Consequently, as the doors remain open, the NWS is not available. When the
gear is extended, the aircraft reverts to Flare Law (Direct) and "USE MAN PITCH
TRIM" is displayed on PFD 1. Thrust reversers autobrake and antiskid are not
available.

If the RAT powers the Emergency Generator, the available systems are further
reduced and the requirement to land is more urgent. Of particular note is that
there is no pitch trim, no rudder trim, no FMGC 1 and no AP 1. Upon selecting
LAND RECOVERY, only the slat channel of SFCC 1 is recovered, so the flaps
are not available for the landing. At slat extension, the Emergency Generator is
inhibited, and the aircraft is supplied by batteries only.

Restoring Normal Electrical Power After EMER ELEC CONFIG

When ELEC EMER CONFIG occurs, the LAND RECOVERY AC and DC
BUSES are initially shed and will remain shed until the LAND RECOVERY pb is
selected ON. This is true even if normal electrical configuration is restored.
Consequently, after restoring normal electrical power, the LAND RECOVERY pb
will still need to be selected ON for approach.
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Non-normal Operations 8.40.1
Fire Protection REV 2 (25 JUL 06)

FIRE PROTECTION

Fire and/or smoke in the fuselage present the crew with potentially difficult
situations. Not only will they have to deal with the emergency itself, but also the
passengers are likely to panic should they become aware of the situation. It is
essential therefore, that action to control the source of combustion is not
delayed. Consider an immediate diversion.

SMOKE

If smoke or fumes are detected in the flight deck, the crew should immediately
don their oxygen masks with 100% selected.

Smoke in the cabin should be easily identifiable and thus easier to fight. The
source is identified either by a local warning, e.g. lavatory fire, or by direct
observation by the cabin crew. In every case, the aim is to isolate the source of
the smoke and extinguish any fire. When fighting a fire in the cabin, wear a PBE
to avoid smoke inhalation.

It is not so easy to identify the source of smoke from either the air conditioning or
avionics. If the source of the smoke is immediately obvious, isolate the faulty
equipment without delay.

Air conditioning smoke can be transported to other cabin areas and some
difficulty may be encountered in identifying the origin of the smoke. Avionics
smoke requires the crew to isolate the faulty equipment, which can also be quite
difficult to ascertain. There may not be any ECAM warning. If this is the case,
apply the QRH procedure.

The QRH procedure is designed to cover all cases even where the source of the
smoke or fumes is unknown. It should be applied if smoke and/or fumes are
detected with or without AVNCS VENT SMOKE ECAM activation. If the AVNCS
VENT SMOKE ECAM procedure is displayed, suspect avionics smoke.

The single procedure layout is organised in three steps:

· Common actions (before the text box). These should be applied
immediately, whatever the origin of the smoke, and before trying to identify
this origin. They are designed to protect the crew, extract the smoke
overboard, prevent smoke recirculation and isolate potential sources.

· Smoke removal procedure (text box). At any time during the procedure, if
dense smoke exists, the crew may apply the boxed items for smoke
removal. The SMOKE REMOVAL procedure will eventually direct the crew
back to complete the SMOKE/FUMES/AVNCS SMOKE procedure.

· Specific actions to identify and isolate potential smoke sources (below text
box).
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8.40.2 Non-normal Operations
REV 1 (6 JUN 05) Fire Protection

CARGO SMOKE

The cargo smoke detectors are sensitive to the extinguishing agent. Therefore,
even after successfully extinguishing a cargo fire, the SMOKE FWD (AFT/BULK)
CRG SMOKE warning can be expected to remain. LAND ASAP in red is
displayed on the ECAM. As there is no method of checking whether a cargo fire
has been extinguished, divert to the nearest suitable airport.

On the ground, instruct the ground crew not to open the cargo door until the
passengers have disembarked and fire services are present.

On the ground, smoke warnings may be triggered due to high levels of humidity
or following spraying of a compartment to comply with quarantine regulations. If
a SMOKE warning occurs on the ground with cargo compartment doors open, do
not immediately discharge the extinguishing agent without first ordering the
ground crew to investigate and eliminate the smoke source. If the warning is
confirmed to be false, then once extinguished, it will be necessary to reset VENT
CONT 1 & 2 reset buttons to restore normal cargo ventilation (FCOM 3.02.26
refers).
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Non-normal Operations 8.50.1
Flight Controls REV 1 (6 JUN 05)

NON-NORMAL FLAPS/SLATS CONFIGURATION

Non-normal operation of the flaps and/or slats may be due to one of the following
problems:

· Double SFCC failure
· Double hydraulic failure (B+G or Y+G)
· Flaps/Slats jammed (operation of the WTB)

Non-normal operation of the flaps and slats has significant operational
consequences since the control laws may change. The attitude on approach
changes, approach speeds and landing distances increase and the go-around
procedure may have to be modified. The most significant failure is a double
SFCC fault, which leads to not only the loss of AP and A/THR but also a
complete loss of speed limit information on the PFD.

Flap/slat problems are normally considered in the context of the landing phase.
However, it is possible to encounter a problem during retraction after take-off. In
this case, use selected speed in order to avoid exceeding VFE. The landing
distance available at the departure airport and the aircraft gross weight will
determine the next course of action.

The most probable time for the detection of a slat failure is on the selection of
Flaps 1 for the approach. With the A/THR operative and the flaps lever at 1, the
managed speed target becomes S speed. If the slats fail to extend, select Green
Dot to avoid deceleration in the clean configuration, as the aircraft automatically
decelerates to S speed even if the slats do not extend. Multiple failures are
highly improbable, however appreciate that the initial ECAM F/CTL SLATS
FAULT/LOCKED gives no indication of potential flap problems. Thus it is
possible to spend time determining the appropriate landing configuration before
the complete extent of the flap/slat problem has been identified. If possible, delay
the approach to complete the ECAM procedure, refer to the LANDING WITH
SLATS OR FLAPS JAMMED paper checklist, determine the VAPP and landing
distance and to update the approach briefing.

During the ECAM procedure, Flaps 2 will be selected, as the Flap Lever Position
table in the QRH directs the use of a minimum of CONF 2. If at this point there is
an additional FLAPS FAULT/LOCKED message, then the full extent of the failure
can be determined and the appropriate checklist actioned. If both flaps and slats
are jammed at zero, the QRH directs the crew to the NO FLAPS NO SLATS
LANDING checklist. Setting the flap lever back to Flaps 1 during this particular
checklist is to enable the use of SRS during a go-around. VFE displayed on the
PFD will be incorrect since it based on flap lever position and not the actual
configuration.
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8.50.2 Non-normal Operations
REV 2 (25 JUL 06) Flight Controls

In the QRH LANDING WITH SLATS OR FLAPS JAMMED checklist, the line;

"SPEED SEL....................................................VFE NEXT PLACARD SPD - 5 kt"

can be slightly confusing but is designed to allow the extension of the flaps/slats
to the required landing configuration while controlling the speed in a safe
manner. This is particularly relevant at heavy weights. The paper checklist
appears to circumvent normal use of the ECAM procedure associated with the
initial slats locked message. However, its intent is to resolve all SFCC issues,
rather than just the initial slats SFCC issue and thus more quickly identify the
achievable landing configuration. Use the lower of VFE Next or Placard Speed.
(VFE Next on the PFD and placard speeds are identical, except for Flap 2 where
the PFD initially displays VFE NEXT for CONF 1* against a placard speed for
CONF 2). The speed reduction and configuration changes should be carried out
in non-manoeuvring flight.

The following scenario on an A333 assumes a failure with the slats locking
between 0 and 1 and flaps operating normally:

· Select Green Dot and use selected speed for the rest of the approach.
Green Dot is used initially since the aircraft is effectively still in the clean
configuration.

· With Flap 1 selected, VFE NEXT is 205 kt, Placard Speed would be 196
kt.

· Select 191 kt and when below Placard Speed of 196 kt, select Flap 2.
· While multiple failures are improbable, this is the point when any flap

SFCC problems will be indicated.
· If the flaps extend, VLS reduces and the selected speed can be reduced.

Do not reduce speed below VLS.
· Repeat the procedure until landing configuration is reached, using the

applicable VFE NEXT.

At high weights, this procedure may involve reducing speed below the
manoeuvring speed for the current configuration. In a non-normal situation this is
acceptable on a short-term basis, provided the speed remains above VLS.

The landing distance factors and approach speed increments are available in the
QRH. Determine the values of each as follows:

· LDG DIST = Actual Landing Distance Without Autobrake, CONF FULL x
factor.

· VAPP = VREF + wVREF + Wind correction.

Assuming VLS is displayed on the PFD, the approach speed should be close to
VLS plus wind correction, as VLS is computed using the actual slat/flap position.

The use of AP down to 500 ft AAL and A/THR (if available) is recommended.
The AP is not optimised for non-normal configurations and so its performance
must be closely monitored. The PF should be ready to take over manually if AP
performance becomes unsatisfactory.
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Non-normal Operations 8.50.3
Flight Controls REV 1 (6 JUN 05)

The QRH NO FLAPS NO SLATS LANDING checklist is a relatively simple
procedure. However, more distance is required for manoeuvring. During the
approach the aircraft pitch attitude is high, increasing the risk of a tailstrike.
Consequently, only make a small pitch adjustment in the flare to reduce the rate
of descent prior to a positive touchdown. Due to the high touchdown speed,
avoid a prolonged float. The use of (A333/A343: MED) (A346: 3/4) autobrake is
strongly recommended.

During the approach briefing, emphasise the configuration, calls to be made and
speeds to be flown in the event of a missed approach. At the acceleration
altitude, use selected speed to control the acceleration to the required speed for
the configuration.

Consider the fuel available and the increased consumption associated with a
diversion when flying with flaps and/or slats jammed. Cruise altitude is limited to
20000 ft when diverting with flaps/slats extended.

ELEVATOR REDUNDANCY LOST

The F/CTL ELEV REDUND LOST procedure, which is triggered in case of dual
failures affecting the flight controls, is designed to prepare the aircraft for a third
related failure which would result in the simultaneous loss of one or both
elevators and some ailerons. The procedure has two entry points depending on
the combination of dual failures:

· Ailerons are preset (if a third related failure would result in the loss of both
elevators)

· Ailerons are not preset (if a third related failure would result in the loss of
only one elevator)

In anticipation of a third failure that would result in the loss of both elevators, the
ailerons are preset 12° up, and the resulting pitch up moment compensated for
by the elevators, which are still available, and then trimmed by the THS. This
preset is a compromise between the increased fuel consumption (approximately
16%) and the pitch up moment that would occur following a third failure. The
aileron preset is displayed on ECAM F/CTL page.

If a third failure would result in the loss of only one elevator, there is no aileron
preset since the remaining elevator will compensate for the pitch up moment.

Depending on the combination of failures, the AP may not be available. If the
ailerons are preset, the AP automatically disconnects, as its performance is less
than optimum. However, below 2000 ft or when in CONF 2, the aileron preset is
inhibited to facilitate the landing and permit the use of AP if available.

The F/CTL ELEV REDUND LOST procedure imposes both speed and FL
limitations to ensure structural integrity and to maintain stabiliser authority should
a third failure occur. It requires the application of a LDG DIST PROC and since it
is the result of multiple failures, the QRH table must be carefully interrogated for
the correct LDG CONF, DVREF and LDG DIST factors.
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8.50.4 Non-normal Operations
REV 1 (6 JUN 05) Flight Controls

The Flight Envelope computer computes CG as a function of the THS position,
and this value is used to monitor the FCMC-computed CG and trigger the AFT
CG warning. In the case of aileron preset, the FE-computed CG value is
erroneous because the THS will be abnormally displaced to counteract the pitch
up moment. Consequently any AFT CG warning should be disregarded. GWCG,
computed by the FCMC and displayed on ECAM, remains reliable.

If a third failure does occur and results in the loss of both elevators, the failed
ailerons reset to their zero hinge moment, equivalent to 14° up. As the ailerons
were previously preset up 12°, the transition is smooth with only a slight pitch up
moment that can be controlled with the THS. MAN PITCH TRIM ONLY is
displayed on the top of PFD. If desired, the A/THR may be disconnected to
enable smoother longitudinal control with manual pitch trim. The FL and speed
limitations now no longer apply.

Flight Control Architecture, QRH Part 5 refers.
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Non-normal Operations 8.60.1
Fuel REV 2 (25 JUL 06)

FUEL LEAK

Significant fuel leaks, although rare, are sometimes difficult to detect.
Maintaining the fuel log and comparing fuel on board to expected flight plan fuel
during regular fuel checks, will alert the crew to any discrepancy. This should
then be investigated without delay. Fuel checks should be carried out when
sequencing appropriately spaced waypoints and at least once every hour. Any
time an unexpected fuel quantity indication, ECAM fuel message or imbalance is
noted, a fuel leak should be considered. Initial indications should be carefully
cross-checked by reference to other means. If possible, conduct a visual
inspection of the wings and engines to check for signs of a leak.

If a leak is suspected, action the non-normal checklist. If the leak is from the
wing or cannot be located, it is IMPERATIVE that the cross-feed valve(s) is (are)
not opened.

Fuel Check Procedure, FCTM Ch 5 refers.

FUEL JETTISON

If there is no critical reason to land immediately it is desirable to jettison fuel and
land as close to maximum landing weight as practicable. On the A340, with an
engine secured after a failure, or with a non-critical failure, such as jammed
flaps, there is no requirement to land as soon as possible.

Do not delay the landing because the aircraft is overweight if there is a critical
reason to land immediately. Some valid reasons include:

· An abnormal situation on take-off that casts doubt on the continued safe
operation of the flight.

· Any fire that will not extinguish.
· A life that will be endangered unless immediate medical attention is

received.
· A time critical in-flight situation that requires an immediate diversion and

landing.

The planning and execution of an overweight landing requires good judgement
and due consideration of the many factors involved. The jettison decision must
balance the urgency of an immediate landing against the demands and risks of
the overweight landing.

At high landing weights the flare must be carefully judged, since the increased
inertia of the aircraft requires more anticipation to achieve a normal touchdown.
Any turbulence on the approach will also contribute to the possibility of a firm
landing. A firm landing when the aircraft is significantly overweight increases the
chance of permanent damage to the aircraft landing gear due to the increased
energy absorbed by the landing gear.

The Overweight Landing checklist in QRH section 2 provides further information
and guidance.
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8.60.2 Non-normal Operations
REV 1 (6 JUN 05) Fuel

HANDLING OF EXPECTED LOW FUEL LEVELS AT

DESTINATION

FCOM 3.04.28 refers.

ADVOIDANCE OF NON-STANDARD FUEL DISTRIBUTIONS ON

ARRIVAL

FCOM 3.04.28 refers.

AVOIDANCE OF FUEL INDUCED WING ICING ON ARRIVAL

FCOM 3.04.28 refers.
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Non-normal Operations 8.70.1
Hydraulic REV 1 (6 JUN 05)

DOUBLE HYDRAULIC FAILURES

Single hydraulic failures have very little effect on the handling of the aircraft but
cause a degradation of the landing capability to Cat 3 Single. However, double
hydraulic failures are significant due to the following:

· Loss of AP
· Flight control law degradation (ALTN)
· Landing in non-normal configuration
· Extensive ECAM procedures with associated workload and task-sharing

considerations
· Significant considerations for approach and landing

The electrical pumps supply only limited power and should not be used to
replace the engine driven pumps to supply the flight controls as they cannot
cover any high transient demands. Consequently, aircraft handling could be
degraded due to flight control “jerk”. As a general rule, do not select the ELEC
HYD PUMP on except temporarily to retract the spoilers if they remain out after a
hydraulic failure.

The RAT is designed to supply the Emergency Generator and flight controls
using the green hydraulic system, and can cover high transient demands.
However, the RAT flow is significantly less than an engine driven pump flow and
is dependent on the aircraft speed. The RAT may still pressurise the green
hydraulic system even in the case of LO LVL. It must not be used in case of
green hydraulic system overheat. At low speed, the RAT stalls. Consequently,
some anticipation is required from the crew to carry out a safe landing.

A double hydraulic failure is an emergency situation, with LAND ASAP displayed
in red. Declare a MAYDAY to ATC and land as soon as possible, however
ECAM actions should be completed prior to the approach.

FD and A/THR are available, however the AP will be lost. Therefore, the PF will
have a high workload in flying the aircraft and handling the communications, with
the flight controls in Alternate Law. Additionally, depending on the exact reason
for the failure, aircraft handling characteristics may be different due to the loss of
some control surfaces. This failure is termed a "complex procedure".
Consequently, after completing ECAM actions, refer to the QRH summary during
the handling of the procedure. It is essential that the roles of PF and PNF are
clearly defined and understood. Efficient task sharing is crucial as procedures
are lengthy and the approach briefing may be extensive.

As there are many tasks to complete, clear priorities must be established. If
sufficient fuel remains, take time to plan carefully and brief fully. While there is no
need to remember the following details, an understanding of the structure of the
hydraulic and flight control systems would be an advantage. The F/CTL SD page
and the OPS DATA section of the QRH provide an overview of the flight controls
affected by the loss of hydraulic systems.
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8.70.2 Non-normal Operations
REV 1 (6 JUN 05) Hydraulic

The following summarises the condition of the aircraft following the possible
combinations of double hydraulic failure:

· With a HYD B + Y failure, the stabiliser and most of the spoilers are lost.
There will be no NWS, as the landing gear will have been extended using
the gravity system (to protect the green system integrity for the flight
controls). Due to the loss of the stabiliser and the partial loss of spoilers,
VLS is increased by 10 kt. However, the elevators still operate normally
and autotrim is still available through the elevator. Normal braking is
available on the ground.

· With a HYD G + B failure, the slats, most spoilers, the left elevator, the
inner ailerons, normal and alternate braking, anti-skid and (A333/A343:
NWS) are all lost. Braking is only available using the blue system
accumulator. If this failure occurs before any slat has been selected, a
long runway will be required. After stopping, the parking brake may be
inoperative due to low blue system accumulator pressure.

· With a HYD G + Y failure, the flaps, most spoilers, the right elevator, outer
ailerons, normal braking and NWS are lost. Again, if this failure occurs
before any flap has been selected, a long runway will be needed. Braking
is available using the alternate braking system with anti-skid.

The PNF should note the calculated VAPP speed and landing distance. The
table in the QRH gives increments for different slat/flap configurations and it is
essential the correct figures are used.

The approach briefing should concentrate on safety issues, with emphasis on
the following:

· When the gear will be selected down, noting that it will be a gravity
extension, regardless of the failure. Gear retraction will not be possible.

· Approach configuration and Flap Lever position.
· Use of selected speeds on the FCU.
· Landing, braking and steering considerations.
· Go-around calls, configuration and speeds.

Although the ECAM procedure guides the crew through the steps, the workload
is high. Attention must be given to the selected speeds on the FCU. The landing
is manually flown to Cat 1 limits only.
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Non-normal Operations 8.80.1
Landing Gear REV 1 (6 JUN 05)

LANDING WITH NON-NORMAL GEAR

This situation might occur following completion of a L/G GEAR NOT
DOWNLOCKED procedure. It is always better to land with any available gear
rather than carry out a landing without any gear. The exception to this is the
A343, when it is prohibited to extend the centre gear with one MLG not fully
extended as it was not designed to support the aircraft weight in the case of
main landing gear abnormal configuration. In all cases, reduce weight as much
as possible to provide the slowest possible touchdown speed. Although foaming
of the runway is not a requirement, take full advantage of any ATC offer to do so.

Inform the passengers and cabin crew of the situation in good time. This allows
the cabin crew to prepare the cabin and perform their emergency landing and
evacuation preparation.

In order to retain as much roll authority as possible, do not arm the ground
spoilers since ground spoiler extension would prevent the spoilers from acting as
roll surfaces. Use manual braking as it enables better pitch and roll control.
Autobrake is not armed, and is inhibited if any main landing gear is not fully
extended. The reference speed used by the antiskid system is not correctly
initialised if one main landing gear is not fully extended. Consequently, switch off
the antiskid system to prevent permanent brake release. Since engine contact
with the ground is likely during the rollout, and in order to prevent ground spoiler
extension, do not use reverse thrust.

In all cases, fly a normal approach and use the control surfaces as required to
maintain wings level and a normal pitch attitude for as long as possible after
touchdown. Try to prevent nacelle contact on first touchdown. Shut down the
engines early enough to ensure that fuel is cut off prior to nacelle touchdown, but
late enough to ensure that hydraulic power remains available for the flight
controls. Under normal load, hydraulic power remains available for
approximately 30 seconds after shutdown of the related engine.

Carry out the passenger evacuation checklist if required.
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Non-normal Operations 8.90.1
Navigation REV 1 (6 JUN 05)

FMGC FAILURE

Should a single FMGC failure occur, the AP/FD on the affected side will
disconnect. It is possible to restore the AP/FD using the other FMGC. The
A/THR remains engaged. Furthermore, flight plan information on the ND and
MCDU can be recovered by using the FM switching to establish FMGC SINGLE
MODE operation. Consider a FMGC reset as detailed in the QRH.

Should a double FMGC failure occur, depending on the specific failure, flight
management, flight guidance and flight envelope computers may be lost. The
AP/FD and A/THR will disconnect. It is possible to restore AP/FD and A/THR
provided a flight guidance computer is available.

Without AP/FD and A/THR, deselect the FD pbs. Select TRK/FPA to allow the
FPV and blue track index to be displayed. Move the thrust levers to recover
manual thrust, select NAV B/UP on the MCDU MENU page to establish backup
navigation and use the RMPs to tune the navigation aids. Refer to the QRH for
computer reset considerations. If a reset is successful, procedures are available
to reload both FMGCs. FCOM 4.06.20 refers.

Following a double FMGC failure, consider the RNP requirements.

IRS/ADR FAILURES

Each ADIRS has two parts, ADR and IRS, that may fail independently of each
other. Additionally the IRS part may fail totally or may be available in ATT mode.
Single ADR or IRS failures are simple procedures and only require action on the
switching panel as indicated by the ECAM.

Dual IRS or ADR failures cause the loss of A/P and A/THR. and flight controls
revert to ALTN law. Triple IRS or ADR failure is very unlikely and is not displayed
on the ECAM. Should a triple failure occur, two double failures would be
displayed, i.e. ADR 1 + 2 FAULT and ADR 2 + 3 FAULT. The subsequent ECAM
actions would give conflicting instructions. In this case, apply the QRH procedure
for ADR 1 + 2 + 3 failure. This is one of the few cases where the crew will not
follow the ECAM procedure.

There is no procedure for IRS 1 + 2 + 3 failure but the ECAM status page gives
approach procedure and inoperative systems. The standby instruments are the
only attitude, altitude, speed and heading references available.
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8.90.2 Non-normal Operations
REV 2 (25 JUL 06) Navigation

DUAL RADIO ALTIMETER FAILURE

The radio altimeters (RAs) provide inputs to a number of systems, including the
GPWS and FWC for auto-callouts. They also supply information to the AP and
A/THR modes, plus inputs to switch control laws at various stages. Although the
ECAM procedure for a RA 1 + 2 FAULT is straightforward, the consequences of
the failure on the aircraft operation require consideration.

Instead of using RA information, the flight control system uses inputs from the
LGCIU to determine mode switching. Consequently, mode switching is as
follows:

· At take-off, normal law becomes active when the MLG is no longer
compressed and pitch attitude becomes greater than 8°

· On approach, the flare law becomes active in manual flight when the L/G is
extended. If the AP is engaged when the L/G is extended, flare law becomes
active at AP disconnect. As and when flare law activates, manual pitch trim is
required and “USE MAN PITCH TRIM” is displayed on the PFD.

· After landing, ground law becomes active when the MLG is compressed
and the pitch attitude becomes less than 2.5°

It is not possible to capture the ILS using the APPR pb and the approach must
be flown to CAT 1 limits only. However, it is possible to capture the localiser
using the LOC pb. Since the autopilot gains are no longer updated by signals
from the radio altimeter, the AP/FD behaviour may be unreliable near the
ground. Consequently, the final stages of the approach should be flown using
raw data in order to avoid excessive roll rates with LOC still engaged. There are
no auto-callouts on approach and no "RETARD" call in the flare.

The GPWS/EGPWS will be inoperative. Therefore increased terrain awareness
is necessary. Similarly, the "SPEED, SPEED, SPEED" low energy warning is
also inoperative, again requiring increased awareness.
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ALL ENGINE FLAMEOUT

Following an All Engine Flameout, the flight deck indications change significantly
as the generators drop off-line. The RAT is deployed, the EMER ELEC CONFIG
warning is inhibited and the ECAM prioritises the checklists. Control of the
aircraft must be taken immediately by the left seat pilot and a safe flight path
established. Significant aircraft systems available include:

EMER GEN Powered by the RAT

FLY PFD 1, ALTN LAW, Upper ECAM, ECP, ISIS/STBY INST

NAV FCU, STBY NAV (via RMP 1), DDRMI (VOR 1 or ADF 1)

COMM VHF 1, RMP 1, ACP 1 & 2, Loudspeakers 1 & 2

The AP, pitch trim and rudder trim are not available. If engine windmilling is
sufficient, additional hydraulic power may be recovered from the EDP supplying
the emergency generator, which improves the electrical configuration.

Depending on the exact situation, assistance may be available from ATC
regarding information such as presence of other aircraft and safe headings. In
this case and when convenient, make contact using VHF 1.

ECAM does not distinguish whether fuel is available or not, and therefore
provides a procedure which covers all cases. Furthermore, the ECAM procedure
refers to the QRH for OPERATING SPEEDS and L/G GRAVITY EXTENSION.
Consequently, apply either the ALL ENG FLAME OUT FUEL REMAINING or
ALL ENG FLAME OUT NO FUEL REMAINING paper procedure in the QRH
which are optimised for each case and include any required ancilliary paper
procedures e.g. L/G GRAVITY EXTENSION. On completion of the QRH
procedure and if time permits, clear the ECAM warning and read the ECAM
STATUS page.

Commence the procedure with attention to the optimum relight speed without
starter assist which is initially (A333/A343: 300 kt/.82M) (A346: 270 kt). If there is
no relight within 30 seconds, the QRH/ECAM orders engine master off for 30
seconds and then on again. This is to permit ventilation of the combustion
chamber. Without starter assist, all engine master switches may be selected on
at the same time.

Start the APU below FL 250. Below FL 200, attempt an engine relight using APU
bleed for starter assist. When using APU bleed for starter assist, only one engine
must be started at a time. The optimum speed for starter assist is green dot,
which is not displayed on the PFD. Consequently, use the optimum speed with
APU bleed available from the checklist until the QRH Part 4 can be consulted to
accurately determine green dot speed.
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TAIL PIPE FIRE

An engine tail pipe fire typically occurs at engine start and results from excess
fuel in the combustion chamber or an oil leak in the low-pressure turbine race. A
tail pipe fire is an internal fire contained within the engine where no sensitive
areas are affected.

Should a tail pipe fire be reported, apply the checklist procedure, which requires
the engine to be shut down and ventilated.

The FIRE pb must not be pushed as this would de-energise the FADECs and
prevent the motoring sequence. The AGENT pbs must not be pushed as they
provide no benefit with extinguishing an internal fire. The priority must be given
to engine ventilation.

If a tail pipe fire is reported with no bleed air readily available, a ground fire
extinguisher should be used as last resort.

FCOM 3.02 70 refers
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OVERWEIGHT LANDING

Should an overweight landing be required, a long straight in approach, or a wide
visual pattern, should be flown in order to configure the aircraft for a stabilised
approach. Plan to be at VAPP by the final approach fix.

There are no adverse handling characteristics associated with overweight
landings. Landing distance with CONF 3 or FULL at all gross weights is normally
less than take-off distance. However, verify runway field length requirements
from the landing distance charts in the QRH or FCOM 2. Tyre deflation may
occur if brake temperatures exceed 800°C.

Automatic landing has been demonstrated up to the weights specified in FCOM
3.01.32. CONF FULL is the preferred landing configuration provided that the
approach climb gradient criteria can be achieved using CONF 3 for the
go-around. At high weights and temperatures, a CONF 3 approach is required to
satisfy go-around criteria (QRH Maximum Weight For Go-Around in CONF 3
table refers). In all cases, if the landing configuration is different from CONF
FULL, select Flaps 1 (CONF 1+F) at initiation of the go-around. The approach
climb gradient criteria is never limiting in CONF 1+F. To ensure that maximum
thrust is available in the event of a go-around, select the packs off, or use the
APU as the bleed source.

If a go-around is performed using CONF 1+F, VLS CONF 1+F may be higher
than VLS CONF 3 + 5 kt (VAPP). In this case, follow the SRS order, which will
accelerate the aircraft up to the displayed VLS. VLS CONF 1+F equates to 1.23
VS1g whereas the minimum speed for go-around required by regulation is
1.13VS1g. Consequently, this requirement is always satisfied.

A normal approach is flown except that in the final stages of the approach, the
target speed is VLS and the max V/S at touchdown is 360 ft/min. At main gear
touchdown, select max reverse and after nosewheel touchdown, apply brakes if
autobrake is not active.

Use the longest available runway and consider wind and slope effects. Where
possible avoid landing in tailwinds, on runways with negative slope, or on
runways with less than normal braking conditions. Do not carry excess airspeed
on final approach. This is especially important when landing during an engine
inoperative or other non-normal condition.

At high weight, the manoeuvring speed for the current configuration may be
close to, or even above the VFE for the next configuration. In this case, the
procedure is to select the speed to VFE next - 5 kt (but not below VLS) and then
select the next configuration as the speed decreases through VFE next. As the
slats/flaps extend, VLS reduces. Flap load RELIEF may annunciate momentarily
as the speed reduces. Repeat if required, until the landing configuration is
achieved. Once completed, select managed speed. The flare and derotation
technique as described in FCTM Ch 7 applies.
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Taking into account the runway landing distance available, modulate the use of
brakes to avoid very hot brakes and the risk of tyre deflation. In general for
A333/A343, brake energy and tyre speed considerations are not limiting even in
an overweight condition.

EMERGENCY DESCENT

Initiate the emergency descent only upon positive confirmation that cabin altitude
and rate of climb is excessive and uncontrollable. Carry out this procedure from
memory. The use of AP and A/THR is strongly recommended for an emergency
descent. The FCU selections for an emergency descent progress from right to
left, starting with ALT, HDG and then SPD.

At high flight levels, extend the speed brake slowly while monitoring VLS to avoid
the activation of angle of attack protection This would cause the speedbrakes to
retract and may also result in AP disconnection. If structural damage is
suspected, caution must be used when using speedbrakes to avoid further
airframe stress. When the aircraft is established in the descent, the PF requests
the ECAM actions.

When at idle thrust, at high speed and with speedbrake extended, the rate of
descent is approximately 6000 ft/min. It takes approximately 5 minutes and 40
nm to descend from FL400 down to FL100. The MORA value displayed on the
ND is the highest MORA value within a circle of 40 nm radius around the aircraft.

The passenger oxygen MASK MAN ON pb should be pressed only when it is
clear that cabin altitude will exceed 14000 ft.

UNRELIABLE AIRSPEED INDICATIONS

Unreliable airspeed indications can result from blocked or frozen lines in the
pitot/static system.

Most failure modes of the airspeed/altitude system are detected by the ADIRS
and lead to the loss of the corresponding cockpit indication(s) and the triggering
of associated ECAM procedures. The fault sensing logic relies on a voting
principle whereby if one source diverges from the average value, it is
automatically rejected and the system continues to operate normally with the
remaining two sources. This principle applies to flight controls and flight
guidance systems.

However, there may be some cases where the airspeed or altitude output is
erroneous without being recognised as such by the ADIRS. In these cases, the
cockpit indications appear normal but are actually false and pilots must rely on
their basic flying skills to identify the faulty source and take the required
corrective action. When only one source provides erroneous data, a simple
crosscheck of the parameters generated by the three ADRs allows the faulty
ADR to be identified. This identification becomes more difficult in extreme
situations when two or all three ADR sources provide erroneous information.
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Normally, each PRIM receives speed information from each ADIRU and
compares the three values. Pressure altitude information is not used by the
PRIM. Each FE computer receives both speed and pressure information from
each ADIRU and compares the three values.

In a failure situation, various combinations of ADR faults may occur, each
interpreted differently by the PRIM and FE computers:

· One ADR output is erroneous and the two remaining ADRs are

correct. The PRIMs and the FEs reject the faulty ADR. On basic
A333/A343 aircraft, there is no ECAM alert, however one PFD will display
some incorrect parameters. On the A346 and enhanced A333 aircraft, if
one ADR output is erroneous, and if this ADR is used to display the speed
information on either PFD, a NAV IAS DISCREPANCY caution is
triggered. In all cases, CAT3 DUAL will be displayed as an INOP SYS on
the STATUS page.

· Two ADR outputs are erroneous but different and the remaining ADR

is correct, or if all three ADR outputs are erroneous but different. The
AP and A/THR will disconnect. If the disagreement lasts for more than 10
seconds, the PRIM triggers the NAV ADR DISAGREE ECAM caution.
Flight controls revert to ALTN 2 law. The SPD LIM flag is displayed on
both PFDs, however VLS and VSW are not displayed. This condition is
latched until a PRIM reset is performed on ground without any hydraulic
pressure. However, if the disagreement was transient, the AP and A/THR
can be re-engaged when the NAV ADR DISAGREE message has
disappeared.

· One ADR is correct but the other two ADRs provide the same

erroneous output, or if all three ADRs provide consistent and

erroneous data. The PRIMs and FEs will reject the “good” outlier ADR
and will continue to operate normally using the two consistent but faulty
ADRs.

Any erroneous speed/altitude indication will always be associated with one or
more of the following cues:

· Fluctuations in airspeed indications
· Abnormal correlation of basic flight parameters (IAS, pitch, attitude, thrust,

climb rate); e.g IAS increasing with large nose-up pitch attitude, IAS
decreasing with large nose down pitch attitude, IAS decreasing, with nose
down pitch attitude and aircraft descending

· Abnormal AP/FD/A/THR behavior
· Stall or overspeed warnings
· Reduction in aerodynamic noise, with increasing IAS
· Increase in aerodynamic noise, with decreasing IAS
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The ADRs provide a number of outputs to many systems and a blockage of the
pitot and/or static systems may also lead to the following:

· SPD LIM flag on PFD
· Alpha floor activation (because AOA outputs from the sensors are

corrected by speed inputs)
· Wind shear warning (due to Mach input)
· Flap load-relief activation
· Flap auto-retraction from 1+F to 1
· Alpha lock on slats retraction (due to the speed logic part of the alpha lock

function)
· ALTI DISCREPANCY on ECAM
· RUD TRV LIM FAULT ON on ECAM

Always apply the ECAM procedure. If the failure is not annunciated on ECAM,
crosscheck all IAS/ALTITUDE sources (ADR 1, 2, & 3, and ISIS/STBY INST).

Early recognition of erroneous airspeed indications requires some familiarity with
the relationship between attitude, thrust setting and airspeed. If it is positively
confirmed that the outlier ADR is at fault and that the other two ADRs are
correct, select the faulty ADR OFF. This action will generate an ECAM
procedure, which should be applied in order to reconfigure the PFD to display
correct information.

However, in very extreme circumstances, two or all three ADRs may provide
identical but erroneous data. If there is any doubt, then do not instinctively reject
the outlier ADR, although the temptation may exist if the other two ADR outputs
are consistent. In most cases, this decision would be correct, but not in the case
where two speed/altitude indications are consistent but wrong. Apply the initial
actions of the UNRELIABLE SPEED INDICATION QRH procedure from memory
as they quickly provide a safe flight condition in all phases of flight and aircraft
configuration. Rely on the primary flight parameters of pitch attitude and thrust
setting.

Because the displayed information may be erroneous, the flying accuracy cannot
be assumed. Incorrect transponder altitude reporting could cause confusion.
Therefore, declare a MAYDAY to advise ATC and other aircraft of the situation.
Reference to the QRH should only be made when a safe flight path has been
established. The QRH provides pitch attitude and thrust settings for each flight
phase and for different weights.

After applying the QRH procedure, and when the aircraft flight path is stabilised,
attempt to identify the faulty ADR(s). Once the faulty ADR(s) has/have been
positively identified, it/they should be switched OFF. This will trigger the
corresponding ECAM procedure, which should be applied.
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Depending of the cause of the failure, the altitude indication may also be
unreliable. However, there are a number of correct indications available to the
crew:

Unreliable Parameter Disregard Use

Altitude Altimeter

IAS/TAS

Wind

V/S

FPA

GPS altitude

(on GPS monitor page)

RA (low level)

Speed IAS/TAS

Wind

GPS GS

(on GPS monitor page)

When flying the aircraft with unreliable speed and/or altitude indications, it is
recommended to change only one flying parameter at a time; e.g. speed, altitude
or configuration. Consequently, plan to be at VAPP by the final approach fix.
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PREFACE

This chapter discusses various communication systems, including SATCOM and
CPDLC, the monitoring of navigation accuracy, RNP criteria, the Honeywell
Naming Convention and TCAS displays. Some techniques related to equipment
handling are described in detail, whereas other information is intended to provide
a background working knowledge of the operation and philosophy of various
systems.
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RADIO MANAGEMENT PANEL (RMP)

The RMP is used to tune all VHF and HF radios as well as allowing manual
tuning of ILS, VOR and ADF frequencies. There is a detailed description of the
RMP and its functions in FCOM 1.23. The onside RMP should normally be used
to tune any one of the VHF or HF desired radios.

If tuning the radio results in the illumination of the SEL lights, the onside VHF
should be reselected. This will extinguish the SEL lights. The SEL light should
not remain illuminated for longer than is necessary to select the new frequency
or to set up the next expected frequency in the standby window.

The SEL light will come on both RMPs if:

· VHF1 is selected on RMP2 or 3
· VHF2 is selected on RMP1 or 3
· VHF3, HF1, HF2 is selected on RMP1 or 2

AUDIO CONTROL PANEL (ACP)

The ACP allows the control of the transmission and reception of all
communication equipment as well as allowing aural identification of navigation
aids. FCOM 1.23.20 refers. On some aircraft, the ACP allows transmission and
reception of SATCOM calls.

The normal settings for ACP 1 and 2 are:

· VHF1/VHF 2/INT reception knobs "up" and set to 12 o' clock position
· MKR reception knob "up" and set to 9 o' clock position
· INT/RAD switch in the central position. When using headsets, select the

INT/RAD switch to INT
· VOICE to "OFF"

Do not use VHF3 for voice communications if ACARS is installed unless VHF1
and VHF2 are inoperative.
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AIRINC COMMUNICATION ADDRESSING AND REPORTING

SYSTEM (ACARS)

ACARS enables communication between the aircraft and ground stations without
the direct involvement of the crew. The system is used in the delivery of
operational information, e.g. Loadsheets and RTOW data. It also provides a
timely and accurate means of disseminating information on the flight status.
Consequently, the ACARS should be initialised before each sector. FCOM
1.23.40 refers.
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SATELLITE COMMUNICATION (SATCOM)

This section details how to use the different cockpit SATCOM functions for air to
ground or ground to air communication. The examples below illustrate typical
scenarios. However, the menus shown do not necessarily reflect those found in
CX system specification. FCOM 1.23.45 refers.

AIR TO GROUND COMMUNICATION

The crew selects the phone number via the MCDU, then initiates and terminates
the call via the ACP.

Phone Number Selection

- PRESS the SAT key on the MCDU main page.
To access the SATCOM MAIN MENU page.

- PRESS the DIRECTORY key.
For air to ground communication, the Directory contains a list of pre-recorded
phone numbers.

Pre-recorded (Pre-stored) Phone Number

On the SATCOM DIRECTORY page:

- PRESS 1L, 2L, 3L or 4L
The MCDU switches to the CATEGORY NUMBER page, where phone
numbers have been stored according to their priority, (e.g. SATCOM
SAFETY):

- PRESS 1R to modify the SATCOM channel.
After having entered the desired SATCOM channel in the scratchpad.

- PRESS the key (1L, 2L, 3L, 4L or 5L) facing the required phone number.
The MCDU then switches automatically to the SATCOM MAIN MENU page
where the title (of the selected phone number) is displayed. READY TO
CONNECT is displayed in front of the selected SATCOM channel.
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Call Initiation

Once all information regarding the phone number is entered in the MCDU, the
crew uses the ACP to initiate the SATCOM call. On the SATCOM MAIN MENU
page:

- CHECK 2L or 4L field displays the phone number.

- CHECK the availability of the relevant SATCOM channel.
The SATCOM channel, used to initiate the call, is displayed above the phone
number.

- PRESS the SAT 1(2) transmission key.
On the ACP, PRESS the SAT transmission key corresponding to the selected
SATCOM channel. The green lines on the SAT 1(2) transmission key flash.
On the SATCOM MAIN MENU page, the DIALING indication replaces the
READY TO CONNECT indication in front of SAT 1(2). When the call is
established, the green lines on the SAT 1(2) transmission key become steady
on the ACP. On the SATCOM MAIN MENU page, CONNECTED indication
replaces the DIALING indication in front of SAT 1(2).

PROCEED as for a VHF or HF call. However, with SATCOM, the transmit button
may be held down throughout the call, with no affect on reception.

GROUND TO AIR COMMUNICATION

In case of an incoming call, the amber lines on the ACPs SAT 1(2) transmission
key flash and the SATCOM ALERT green memo is triggered on the ECAM,
when the priority level is below 4.

- PRESS the SAT 1(2) transmission key to establish the communication
On the ACP, the green lines on the SAT 1(2) transmission key become
steady. On the SATCOM MAIN MENU page, the CONNECTED indication
replaces the DIALING indication in front of SAT 1(2).

HOLD FUNCTION

If the crew selects a radio for communication (HF or VHF) when a SATCOM call
is established, the SATCOM audio transmission is temporarily interrupted.

On the ACP:

The green lines on the SAT 1(2) transmission key flash. The green lines on the
selected radio (HF or VHF) transmission key come on. To recover the SATCOM
call reselect the same radio (HF or VHF) or the SAT 1(2) transmission key. This
terminates the radio call.
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CALL TERMINATION

For an air to ground call:

- PRESS the corresponding SAT 1(2) transmission key on the ACP.
The green lines on the selected SAT 1(2) transmission key go out.
After 3 seconds, the call is terminated.
If the SATCOM call is on HOLD, the crew must cancel the HOLD before
terminating the call.

For a ground to air call:

The ground initiates the call termination.

The green lines of the corresponding SAT1 (2) transmission key go out.

Do not select the PA immediately after a SATCOM call. This may result in the
PA being permanently selected. First select another system on the ACP, e.g.
VHF, and then the PA.
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ATSU And CPDLC O.I. (30 JUL 04)

AIR TRAFFIC SERVICE UNIT (ATSU)

Initialization

Successful datalink communications requires that all information is correctly
entered in accordance with the ICAO flight plan during ATSU initialisation. ATSU
is automatically initialised provided a list of service providers has been scanned
and provided the following parameters have been received and validated by the
ATSU:

· Aircraft Registration Number (ARN)
· Airline two letter Identification Code (A/L ID for datalink service providers)
· Airline three letter Identification Code (A/L ID for ATC)

If one of the above conditions is not fulfilled, the ATSU or datalink is not available
and the following occurs:

· The ECAM displays an ATSU FAULT warning, with the ATSU INIT FAULT
line procedure

· The MCDU scratchpad displays a message to request crew action

A manual entry of the missing parameter re-initialises the ATSU and clears the
ECAM and MCDU message.
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If the ARN is not valid, the MCDU scratchpad displays the "ENTER A/C
REGISTER" message. After having cleared the scratchpad, the crew inserts the
ARN in the scratchpad. Pressing the 2L key on the COMM INIT page enters the
ARN in the 2L field.

If the A/L ID is not valid, the MCDU scratchpad displays the "ENTER A/L IDENT"
message. After having cleared the scratchpad, the crew writes the two-letter A/L
ID code in the scratchpad. Pressing the 3L key enters the A/L ID code in the 3L
field. The crew should repeat the same operation for the three-letter A/L ID code
using the 4L key, instead of the 3L key.

If no VHF Service Providers have been selected, the MCDU scratchpad displays
the "ENTER VHF3 SCAN MASK" message. On the VHF3 SCAN MASK page,
select a service providers list, in the airline priority order, and activate the VHF
SCAN MASK function. An example of the process for the selection of the service
providers SITA 725 and ARINC is as follows:

· Press the 5L key. The star next to the ERASE indication disappears then
reappears.

· Press the 1L key to select SITA 725. The SELECT indication goes off and
the priority number of selection E1 comes into view.

· Press the 1R key to select ARINC. The SELECT indication goes off and
the priority number of selection E2 comes into view.

· Press the 5R key to activate the VHF SCAN MASK function. The star next
to the SCAN MASK LOAD indication disappears and then reappears.
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Notification

Notification is made through the NOTIFICATION page as follows:

The FMGC provides the ATC FLT number. The notification procedure is used by
the ATC to correlate the aircraft with the ICAO flight number. Consequently, it is
essential to enter exactly the same number, shown on the ICAO flight plan (with
the same number of letters), on the INIT page.

The ATC CENTRE field defaults to the centre that was connected during the
previous flight. It can be changed, if applicable.

Once the ATC centre has been notified, "NOTIFIED" is displayed on the
NOTIFICATION page. The ATC centre will then initiate the CPDLC and/or
Automatic Dependent Surveillance (ADS) connection. Therefore, re-notifications
should be avoided.

For ADS operations, check on the CONNECTION STATUS page that the ADS is
set to ON prior to performing a notification.
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Connection

Before connection, the DCDU screen appears as below:

Once notified, the connection is made at the ATC's discretion. When the
connection is established in a CPDLC or CPDLC/ADS environment, the active
centre is displayed on the DCDU and the pilot should verify that the appropriate
centre is connected.

For operations in an ADS only environment (i.e. no CPDLC), "NO ACTIVE ATC"
remains displayed on the DCDU and does not reflect the ADS contract status.
This is due to the fact that the DCDU is the interface that sustains CPDLC
communication, whereas the ADS is an additional feature which is transparent to
the crew.
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CONTROLLER/PILOT DATALINK COMMUNICATION (CPDLC)

This section gives only a few typical examples of the messages that are
exchanged between the crew and ATC. To avoid ambiguity, the following is
recommended:

· Avoid sending multiple clearance requests in the same message
· Avoid duplicating messages. Consequently:

· Answer incoming messages as soon as possible
· Do not re-send your message if ATC does not answer immediately.

If, after a reasonable period of time, you feel it is necessary to
re-send a message, e.g. a clearance request, do not re-send the
same request. Use a negotiation query, such as "WHEN CAN WE..."

· Close messages when they have been answered or sent to keep the
screen free for additional messages

· Avoid using free text. If it is necessary to use free text because
pre-formatted messages do not allow for a specific message element, use
standard ATC phraseology

· Avoid non-standard abbreviations

Position Reports

As for voice communications, a position report is required when passing a
waypoint. This is entirely automatic when the ADS function is active. In other
cases, or if manual reports are required in addition to ADS reports, the pilot must
send position reports by using the DCDU. Position report messages can either
be:

· Automatically generated on the DCDU by the FMGS, if the AUTO POS
REPORT function has been set to on

· Manually prepared by the pilot on the ATC REPORTS page
For the ADS function, or the automatic generation of position reports on
the DCDU by the FMGS, it is essential to ensure correct waypoint
sequencing. The FMGS offset function should be used, when appropriate.
When the heading mode is used, the crew should monitor the waypoint
sequencing and clear them when necessary.
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FMGS Generated Position Reports

When sequencing a waypoint, the FMGS automatically generates the position
report message on the DCDU:

The pilot may modify it by using the MODIFY function key. Then, he sends it to
the ATC. He may also use the MODIFY function key to update the parameters
displayed on the DCDU before sending the position report.

Carry out the following actions on the DCDU:

- SEND..............................................................................................SELECT (1)
The message is displayed in green letter and the OPEN status disappears.

- CLOSE ...........................................................................................SELECT (2)
The message is removed from the screen.
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Pilot Generated Position Reports

This has to be done when the AUTO POS REPORT on the ATC REPORTS
page is set to OFF. The POSITION REPORT message must be prepared on the
MCDU.

Complete the following actions on the ATC REPORTS PAGE:

- MANUAL POSITION REPORT ......................................................SELECT (1)
POSITION REPORTS pages 1/3, 2/3 and 3/3 show the data that is
automatically provided by the FMGS. The crew can manually enter some
fields, if desired.

- REP DISPL.....................................................................................SELECT (2)
This message is displayed on the DCDU with a blue background. It is now
ready to be sent.
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As for reports that are automatically generated by the FMGS, the pilot can
modify a message displayed on the DCDU. It is then sent to the ATC by using
the SEND function key and is removed from the screen by using the CLOSE
function key.
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Crew Request To ATC

In this example, the crew makes a request when a lateral flight plan deviation is
desired due to weather reasons. The use of the "WX DEV UP TO" prompt
ensures that the ATC attributes priority to this request. The following actions
should be carried out:

On the ATC MENU PAGE:

- LAT REQ ........................................................................................SELECT (1)
The ATC LAT REQ page is displayed.

- Fill the WX DEV UP TO field (2)

- REQ DISPL ....................................................................................SELECT (3)
The request is displayed on the DCDU with a blue background. It is ready to
be sent.

On the DCDU:

- SEND..............................................................................................SELECT (4)
The message is displayed on a green background.

- CLOSE ...........................................................................................SELECT (5)
The message and its status are removed from the screen.
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Clearances From ATC And Pilot Responses

Immediate Clearance

In this example, an ATC message is received in response to the previous
request for weather deviation.

The ATSU triggers visual (ATC MSG light) and aural alerts and displays the
message on the screen in white and blue letters. The message status is OPEN
and in blue.

A330/A340

FCTM



9.50.12 COMMS & NAV
O.I. (30 JUL 04) ATSU And CPDLC

- ATC MSG ..............................................................................................PRESS
This will turn off the light and stop aural alert.

On the DCDU:

- WILCO............................................................................................SELECT (1)
The message status becomes WILCO, on a blue background. (2)

- SEND..............................................................................................SELECT (3)
The message is displayed in green letters, and the WILCO status is on a
green background. (4)

- CLOSE ...........................................................................................SELECT (5)
The message and its status are removed from the screen.

The crew has to insert the offset in the FMGS flight plan.
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Deferred Clearance

In this example, ATC have given a clearance to climb at a specific point. The
ATSU triggers visual (ATC MSG light) and aural alerts and displays the message
on the DCDU screen in white and blue letters. The message status is OPEN and
in blue.

- ATC MSG ..............................................................................................PRESS
This will turn off the light and stop the aural alert.

On the DCDU:

- WILCO .................................................................................................SELECT
The message status becomes WILCO, on a blue background.
On the DCDU, the waypoint to which clearance is deferred (DINTY) and
FL350, turn magenta. This indicates that they will be monitored by the
FMGC.

- SEND...................................................................................................SELECT
The message is displayed in green letters and the WILCO status is on a
green background.

- CLOSE.................................................................................................SELECT
The message and its status are removed from the screen.
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About 30 seconds before DINTY the appropriate part of the message (related to
the first reached parameter) is automatically recalled by the FMGS.

"REMINDER" information and the absence of ATC centre identification indicates
that this is not a new incoming message but is only an FMGS recall. Flight plan
modification has to be done by the crew.
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Navigation Parameter Request From ATC And Pilot Response

When ATC requests confirmation of a parameter, the ATSU triggers the ATC
MSG light and aural alerts and displays the message on the DCDU screen in
white letters. The message status is OPEN and in blue.

- ATC MSG ..............................................................................................PRESS
This will turn off the light and stop the aural alert.

Automatic answer from the FMGS:

The "WAIT FM DATA" information indicates that the FMGS is preparing an
answer. Then it displays it on the DCDU.
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On the DCDU:

- SEND..............................................................................................SELECT (1)
The message is displayed in green letters.

- CLOSE ...........................................................................................SELECT (2)
The message is removed from the screen.

Flight Plan Modifications

Flight plan modifications, sent by the AOC, can be loaded in the FMGS
secondary F-PLN. The crew can also manually prepare modifications. The crew
has to obtain ATC clearance prior to activation.

When the AOC SEC F- PLN UPLINK message is displayed on the scratchpad
(1):

On the SEC INDEX page:

- INSERT* .........................................................................................SELECT (2)
The flight plan sent by the ADC is inserted in the secondary flight plan. The
crew can review it and, if necessary, modify it.

- REQ DISPL* ...................................................................................SELECT (3)
The DCDU automatically prepares a message. The crew has to send it to
ATC and close it.
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When ATC clearance is received:

- ATC MSG ..............................................................................................PRESS
This will turn off the light and stop aural alert.

On the DCDU:

- OTHER...........................................................................................SELECT (1)

- LOAD..............................................................................................SELECT (2)
LOAD must be selected at this point. Any other selection may prevent further
loading of the clearance. The "LOAD OK" information is displayed to confirm
that loading is successful. The clearance can be reviewed on the SEC F-
PLN pages.
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If the crew accepts the clearance:

- OTHER ................................................................................................SELECT

- WILCO .................................................................................................SELECT
This has to be sent and cleared, as for other WILCO answers.
The crew has to activate the secondary F- PLN.

If the crew wishes to modify the clearance:

The clearance should be loaded into SEC F-PLN, and then modified.

On the DCDU, the clearance should be rejected (UNABLE).

Another request (modified F-PLN) should be submitted to ATC.
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Emergency Messages

The following describes the procedure for a PAN message.

ON the ATC MENU PAGE:

- EMERGENCY ................................................................................SELECT (1)
The EMERGENCY Page 1/2 is displayed.

- PANPAN.........................................................................................SELECT (2)
The PANPAN prompt becomes blue.

- Fill the DIVERTING/VIA field (3).
The VIA field defaults to the present position, if it is not manually entered.

Note:

1. The emergency can be cancelled by using the CANCEL EMERGENCY
prompt on the EMERGENCY page 2/2 (4).

- EMERG DISPL...............................................................................SELECT (5)
The message is displayed on the DCDU. The crew has to send it, then close
it, as is done with any downlink message.
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Automatic Transfer To Next ATC Authority

The current ATC centre sends the "NEXT DATA AUTHORITY" information
message. The crew only has to close it.

The current ATC centre sends the "END SERVICE" message. It may indicate
the frequency to be used for voice backup.

The crew has to answer "WILCO", as is done for other uplink messages.

When the message is closed, the new ATC centre is shown as active.
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WORLD GEODETIC SURVEY 1984 (WGS 84)

WGS 84 is the standard used for the accurate position reference used by the
GPS system. There are some differences between WGS 84 and the more
current geodetic survey systems but these differences are less than 2 cm. ICAO
recommends that positions of all navigation references are made with respect to
WGS 84 and, in most countries around the world, this recommendation has been
complied with. There are some states, however, where the conversion to WGS
84 has not been carried out, leading to the possibility of navigation inaccuracies.

Use Of GPS In Non-WGS84 Reference Datum Airspace

In non-WGS 84 airspace, the local datum (position basis) used to survey the
navigation data base position information may result in significant position errors
from a survey done using the WGS 84 datum. To the pilot, this means that the
position of runways, airports, waypoints, or navigation aids, may not be as
accurate as depicted on the map display and may not agree with the GPS
position. Crews should consult official sources, e.g. Jeppesen, to determine the
current status of airspace in which they operate.

A worldwide survey has been conducted which determined that using the FMGS
while receiving GPS position updating during enroute navigation, SIDS and
STARS achieve the required navigation accuracy, despite operating in non-WGS
84 airspace. However, this navigation position accuracy may not be adequate for
approaches. Therefore, the aircraft flight manual requires the crew to inhibit GPS
position updating while flying approaches in non-WGS 84 airspace "unless other
appropriate procedures are used."

Provided operational approval has been received and measures to ensure their
accuracy have been taken, RNAV approaches may be flown with GPS updating
enabled. Options available may include surveys of the published approaches to
determine if significant differences or position errors exist, developing special
RNAV procedures complying with WGS 84 or equivalent, or inhibiting GPS
updating.

For approaches based upon ground-based navigation aids such as ILS, VOR,
LOC or NDB, the GPS updating need not be inhibited, provided that appropriate
raw data is used as the primary navigation reference throughout the approach
and missed approach. Aircraft primary lateral and vertical navigation modes may
be used. Provided the FMGS is not used as the primary means of navigation for
approaches, this method can be used instead of inhibiting GPS updating.
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UN-NAMED OCEANIC CONTROL AREA REPORTING POINTS

Positions in the Northern Hemisphere use the letters "N" and "E", while positions
in the Southern Hemisphere use the letters "S" and "W". Latitude always
precedes longitude.

For longitude, only the last two digits of the three digit value are used.

Placement of the designator in the five character set indicates whether the first
longitude digit is 0 or 1. The letter is the last character if the longitude is less than
100° and is the third character if the longitude is 100° or greater. "N" is used for
north latitude, west longitude; "E" is used for north latitude, east longitude. "S" is
used for south latitude, east longitude. "W" is used for south latitude, west
longitude.

Examples:

N50° W040° becomes 5040N

N75° W170° becomes 75N70

N50° E020° becomes 5020E

N06° E110° becomes 06E10

S52° W075° becomes 5275W

S07° W120° becomes 07W20

S50° E020° becomes 5020S

S06° E110° becomes 06S10
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UN-NAMED TERMINAL AREA FIXES

DME ARC Procedures

Unnamed fixes along a DME arc procedure are identified by a five character
designation with the first character being "D".

Characters from two to four indicate the radial on which the fix lies. The last
character indicates the arc radius. The radius is expressed by a letter of the
alphabet where A = 1 mile, B = 2 miles, C = 3 miles and so forth.

Examples:

EPH 252°/ 24   = D252X

EPH 145°/ 24   = D145X

GEG 006°/ 20  = D006T

An unnamed waypoint along a DME arc with a radius greater than 26 miles is
identified by the station identifier and the DME radius.

Examples:

CPR 338°/29 = CPR29

GEG 079°/30 = GEG30

FIXES WITH ONE WORD NAMES

Waypoints located at fixes with names containing five or fewer characters are
identified by the name.

Examples:

DOT, ACRA, ALPHA

Names with more than five characters are abbreviated using the following rules
sequentially until five characters remain:

· Delete double letters
· Keep the first letter, first vowel and last letter
· Delete other vowels starting from right to left
· Keep the last letter and then delete consonants from right to left
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Examples:

KIMMEL becomes KIMEL

COTTON becomes COTON

RABBITT becomes RABIT

Examples:

ADOLPH becomes ADLPH

BAILEY becomes BAILY

BURWELL becomes BURWL

Examples:

ANDREWS becomes ANDRS

BRIDGEPORT becomes BRIDT

HORSBA becomes HORSA

FIXES WITH MULTI-WORD NAMES

Use the first letter of the first word and abbreviate the last word using the above
rules sequentially until a total of five characters remain.

Examples:

CLEAR LAKE becomes CLAKE

ROUGH ROAD becomes RROAD
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TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM (TCAS)

Conflict Resolution

Traffic Advisory (RA)

If an intruder represents a potential collision threat, a visual and aural TRAFFIC
ADVISORY is given. This advisory aids the crew to acquire visually the intruder.
Also it prepares the crew for a possible RESOLUTION ADVISORY. However,
not every RA has to be preceded by a TA.

Resolution Advisory (RA)

If the intruder is considered as a real collision threat, an aural and visual
Resolution Advisory is given. The TCAS determines the optimum vertical
manoeuvre that ensures effective separation with the minimum change of
vertical speed. Depending on each situation, the TCAS will generate:

· Preventive advisory. The actual vertical speed may be maintained. A
range of vertical speed to avoid is displayed

· Corrective advisory. The actual vertical speed is within the range to be
avoided and a range of recommended vertical speed (fly to) is displayed

· Modified corrective advisory which changes RA already displayed, e.g. if
the intruder changes its vertical speed

Avoidance Generalities

Always follow the TCAS orders, even if they lead to crossing the altitude of the
intruders, as they ensure the best global separation. Failure to respond
immediately to TCAS orders may result in loss of separation from the intruder
aircraft. TCAS commands override ATC instructions.

For system description, FCOM 1.34.80 refers. For operational procedures,
FCOM 3.02.34 and the QRH refer.
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RNP

General

Procedures, FCOM 3.04.34 refers.

The aircraft navigation systems required by regulation to fly within a Required
Navigation Performance (RNP) airspace shall comply with RNAV functionality
criteria and with navigation position accuracy and integrity criteria.

When referring to RNP-X, the value of X is the navigation accuracy expressed in
nautical miles, which has to be met with a probability of 95 %.

A RNP value can be associated with an airspace, route, SID, STAR, RNAV
approach or a RNAV missed approach procedure.

Depending on the RNP value and the airspace environment (availability of
ground-based radio navaids), different navigation equipment may be necessary.

RNP CAPABILITY

In order to achieve a given RNP criteria, the FMS estimated position accuracy
(also called Estimated Position Error) must be better than the associated RNP
value. This is dependent on the FMS navigation-updating mode (GPS,
DME/DME, VORDME, or IRS).

Both the required and the estimated position accuracy are displayed on the
MCDU PROG page, and their relationship determines the HIGH/LOW accuracy
indication (FCOM 1.22.20 refers).

The required accuracy can be either the default value, which is a function of the
phase of flight, or a value manually entered by the crew. In this case, when flying
in a RNP environment, the appropriate RNP value should be inserted in the
REQUIRED ACCUR field of the PROG page.

· When HIGH is displayed, the RNP criteria is achieved
· When LOW is displayed, the RNP criteria is not achieved. In this case, use

raw data to crosscheck navigation (FCOM 3.04.34 refers). If raw data is
not available or the navigation check is negative, advise ATC.

When leaving the RNP environment, clear any manually entered RNP value.
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Without GPS PRIMARY

RNP accuracy criteria are met provided the radio navaid coverage supports it
for:

· RNP-1 en route and in the terminal area provided a required accuracy of 1
nm* is manually entered in MCDU.

· RNP-0.3 in the approach area provided a required accuracy of 0.3nm* is
manually entered in MCDU.

Note:
1. *It is acceptable to enter the radial equivalent of the specified cross-track

(XTK) accuracy, which is the RNP value multiplied by 1.22.

With GPS PRIMARY

RNP accuracy criteria are met for:

· RNP-1 en route
· RNP-0.5 in the terminal area provided AP or FD in NAV mode is used
· RNP-0.3 in the approach area provided AP or FD in NAV mode is used

RADIAL EQUIVALENCE

Aircraft fitted with legacy FMS, identified by the absence of the DCDUs on the
forward centre instrument panel, display the radial equivalent of the REQUIRED
(RNP) navigation performance on the PROG page.

For RNP requirements, the navigation position error is defined in terms of the
XTK/ATK error. The legacy FMS computes an estimated accuracy that is a radial
value (circle) around the estimated position and displays this equivalent value on
the PROG page. To obtain the radial equivalent of a XTK/ATK (RNP) value,
multiply the XTK/ATK by 1.22 as follows:

· Radial equivalent = XTK/ATK (RNP) x 1.22

For example, if an airspace or procedure specified an RNP of 0.3 nm, legacy
FMS will display the radial equivalent value 0.37 nm on the PROG page (0.3 x
1.22), which equates to the specified RNP.
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PREFACE

Chapter 10 provides additional data for initial training. The aim of the chapter is
to:

· Describe use of the MEL
· Define the requirements of Departure/Arrival Briefings
· Discuss sidestick characteristics and characteristic speeds
· Define FMA changes to be called
· Assist the trainee to visualise cockpit flow patterns - to be issued later
· Provide a basis for the handling of abnormal procedures - to be issued

later
· Describe base training procedures
· FAQ - to be issued later

This chapter is not a complete reference and should be read in conjunction with
FCTM Ch 2 to 9 and the FCOM.
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GENERAL

The Master Minimum Equipment List (MMEL) is published by the aircraft
manufacturer and is a certified document. It allows an aircraft to be dispatched
with some equipment or some functions inoperative. Some limitations,
operational procedures and/or maintenance procedures may have to be carried
out. The Minimum Equipment List (MEL) is published by CX and approved by
the CAD. It is necessarily at least as restrictive as the MMEL. The MMEL cannot
be used as an MEL.

The dispatch of an aircraft is possible with some secondary airframe part or parts
missing. In such a case, refer to the Configuration Deviation List (CDL) at the
rear of the MEL.

ATA 100 FORMAT

Each item/equipment listed in the MEL is identified using ATA (Air Transport
Association) format. It is the official reference for the classification of the aircraft
systems and/or functions. This is achieved using six digits. For example
21-52-01 refers to:

· 21: ATA 21: Air conditioning
· 52: Air cooling system
· 01: Air conditioning pack

MEL DESCRIPTION

The MEL consists of four parts:

· ECAM warnings/ MEL entry
· List of items that may be inoperative for dispatch
· Associated operational procedures
· Configuration Deviation List
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MEL OPERATIONAL USE

The Commander is responsible for ensuring that the aircraft is in every way fit for
the intended flight. The MEL represents guidance to the Commander as to what
defective items might be reasonably left unrectified, without jeopardizing the
safety of the aircraft, when making his decision whether to operate the intended
flight.

If a failure occurs during the taxy phase before the start of the take-off roll, any
decision to continue the flight shall be subject to pilot judgement and good
airmanship. The Commander may refer to the MEL before making a decision to
continue the flight.

During the Flight Deck Check, press the RCL pb for at least 3 sec to recall any
previous cautions or warnings that have been cleared or cancelled. The Aircraft
Maintenance Logbook (AML) should then be consulted to confirm the indications
are compatible with the MEL.

MEL section 00E is titled ECAM warnings/MEL entry. The purpose of this section
is to help the crew determine the MEL entry point when an ECAM caution or
warning message is displayed. If a failed item is not mentioned in the MEL,
dispatch is not possible.

If the failed item is mentioned, dispatch is possible provided all dispatch
conditions are fulfilled:

· Check the rectification time interval has not expired. Consider location
where repair is possible

· (*) Means that an INOP placard is required
· (O) Means a specific operational procedure or limitation is required. Refer

to MEL Chapter 2
· (M) Means a specific maintenance procedure is required

When the MEL indicates a requirement for both maintenance and operational
procedures, maintenance procedures must be performed before applying the
operational procedures.

Some failures have operational consequences for LWMO and ETOPS. The
applicable MEL references are annotated "L" and "E" respectively. Although not
necessarily dispatch items, the effect of such failures must be taken into account
if they will have an operational effect on the intended sector.
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BRIEFING PROCEDURE

The briefing should take place once the set up and cross-check of the Flight
Management System (FMS) is complete. For departure briefings there is no
requirement to wait for the loadsheet or take-off data to be entered into the FMS
before conducting the briefing. The following actions shall be completed before
the briefing commences:

· FCOM procedures with the exception of loadsheet and/or take-off data
entry as mentioned above.

· The FMS checked for accuracy against the CFP and the relevant
published procedures.

· Navigation Aids set-up. Modifications to existing radio aid selections may
be required following an arrival briefing.

· Any PNF questions about the set-up addressed. This can be achieved at
the time or during the briefing.

"Are you ready for the briefing?" is typically the question that commences the
briefing process. A positive answer from the PNF means that all required actions
have been completed and checked and that any anomalies have been raised by
the PNF.

C-TWO ACRONYM

Briefings will consist of 4 modules covered by the acronym "C-TWO":

· Chart
· Terrain
· Weather
· Operational

Each module shall be discussed in every briefing. The "C" module identifies the
procedure to be flown. There is no need to discuss every detail of the published
procedure, as this will have been effectively 'self-briefed' during the data entry
and cross-checking phase. However, experience, recency, or training
requirements should be taken into consideration when deciding how much to
mention in this module.
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The "TWO" modules will consist of details that the PF considers relevant to the
particular departure/arrival to be flown. The PF should consider the intended
departure or arrival and incorporate relevant briefing points into an appropriate
module. The intent is to incorporate briefing points that generate thought and
awareness about the departure/arrival to be flown. A review of pertinent
procedures will usually be required in unusual circumstances. Examples include:

· RTO with a thrust-reverser locked out.
· Engine inoperative considerations when arriving with an engine

inoperative.
· Missed approach considerations when arriving at an airport where there is

an increased chance of a missed approach being flown.

In the simplest case, at a familiar airfield with experienced crew and in good
weather, the modules can be covered with a "nil significant" statement with the
exception of the Terrain Module. This will always require the "Sector MSA plus
Highest MSA" as a minimum statement.

The PF should decide on what material is included in each of the modules. The
Commander shall ensure that all relevant details are covered. The intention of
the briefing is to generate thought provoking and relevant discussion.

Every Departure and Arrival must be viewed in the context of THREATS and
how best to overcome them. Threats must be identified and covered in the
briefing. An example would be when the Port Page identifies a known problem,
e.g. false LOC captures. In this case, the words "nil significant" are clearly
inadequate.

Prior to commencing the briefing, the PF conducts a cross-check of the flight
instruments. The F-PLN page should be selected before either the departure or
arrival briefing is commenced.

The C-TWO module is then initiated by confirming the planned runway, SID,
departure transition, STAR, arrival transition and type of approach, as applicable.

The briefing can be conducted prior to receipt of the clearance. In this case,
upon receipt of the clearance, the F-PLN page shall be reselected by the PF for
confirmation.

An EFIS check is then initiated. This is designed to capture correct settings of
the ND, navigation aids and FMA. The RADNAV page should not be referenced.
Any short-term navigation aid selections should have been discussed in the
C-TWO briefing under Operational.

A330/A340

FCTM



Training Guide 10.30.3
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Departure Arrival

Chart

Runway

Name of SID / Departure Transition

Name of STAR/Transition

Approach Chart ID

Type of Approach/Runway

Final profile altitude check

Minimums

Missed Approach. Initial actions only

i.e. Tracking and Altitude

Navigation Aids for approach and
go-around

Terrain

Relevant Sector MSA and highest MSA

Weather

Relevant weather

Operational

Relevant Operational Considerations

Alternate

Relevant Fuel

BRIEFING AIDE-MEMOIRE

A briefing aide-memoire is available in card form. This details the minimum
briefing items required.

EXPANDED "TWO" BRIEFING ITEMS

Items to be included in the "C-TWO" modules will differ for each flight. Examples
of items that may be included in the modules are listed below. This list is not
exhaustive and the principle of including relevant, useful information should be
employed.
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Terrain

Consider the following:

· Area Chart with emphasis on navigation aids to be used to enhance terrain
awareness

· Minimum Vectoring Altitude Chart, if available
· Airfield elevation, if significant
· Low transition levels

Weather

· Consider the following:
· Typhoons
· Thunderstorms
· Windshear
· Turbulence
· Rain/runway contamination
· Use of wipers/rain-repellent
· Icing
· Hot weather
· Cold weather
· Altimetry
· Low Visibility Procedures (LVP)
· Wind/crosswind
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Operational

Consider the following:

· Port page details
· Speed control
· Noise abatement requirements
· LVP
· Use of AP
· Use of A/THR
· Flight mode selection
· Non-normal procedures
· Engine inoperative procedures
· Configuration
· Crew duties
· Holding
· Runway characteristics
· Landing weight
· Autobrake/braking
· Taxying requirements
· Significant elements of the missed approach
· Diversion plan and fuel requirements
· Extra fuel available
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BRIEFING EXAMPLES

Departure

BKK 21R, CAVOK (Experienced crew, current at BKK)

· 21R, Bruce 2 departure, Regos transition.

· The sector and highest MSA is 2300 ft.

· No weather or operational considerations.

· Any questions?

BKK 21R, CB's to South, Outboard Reverser Inop, WIP Taxiway C

· 21R, Bruce 2 departure, Regos transition.

· The sector and highest MSA is 2300 ft.

· Weather avoidance will be required on departure with possible windshear
(discuss windshear actions). Cabin crew will not be released till clear of
weather.

· Operationally - taxiway C is closed so we can expect routing on Bravo.

· We have #4 thrust reverser inoperative in the event of a rejected T/O.

· Any questions?
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Arrival

HKG, 07L, CAVOK

· Elato 1A arrival to ILS 07L, chart 11-1, check altitude of 1300 ft at 4.0
DME, IZSL, minimum 222 ft set (confirmed by PNF), missed approach is
initially runway heading, 5000 ft. Navigation aids initially NLG, TD then
SMT, TD.

· The Sector and Highest MSA is 4300 ft.

· Weather is not a factor.

· No significant operational factors. Macau diversion with 30 minutes
holding.

· Any questions?

HKG, 07L, thunderstorms and moderate rain, visibility 2000 m

· Elato 1A arrival to ILS 07L, Chart 11-1, check altitude of 1300 ft at 4.0
DME, IZSL. Minimum 222 ft set (confirmed by PNF), required RVR 550
m. Missed approach is initially runway heading, altitude 5000 ft.
Navigation aids initially NLG, TD then SMT, TD.

· Sector and Highest MSA 4300 ft, high ground south of the airport andin
close proximity to the arrival and missed approach procedure.

· Weather avoidance and possible windshear / turbulence (discuss).

· This will be an automatic landing. We may need wipers on finals. In the
event of a missed approach I will select TOGA… (discuss all MAP
considerations). After landing I will be using max reverse. Shenzhen is
our alternate. We require 5.5 tonnes. We have 30 minutes of holding fuel.

· Any questions?

A330/A340

FCTM

Reverse side blank



INTENTIONALLY

BLANK



Training Guide 10.40.1
Sidestick REV 1 (6 JUN 05)

SIDESTICK CHARACTERISTICS

There is no physical interconnection between the sidesticks. Visual monitoring of
the other pilot's sidestick input is significantly reduced because of the sidestick
position.

With the AP engaged, the sidesticks are locked in the neutral position. This
provides a tactile feedback that the AP is engaged and also prevents
simultaneous inputs from the pilot and AP.

When the PF makes a sidestick input, an electrical order is sent to the flight
control computers. If the PNF makes a simultaneous sidestick input, both signals
are algebraically summed and both PF and PNF green lights flash on the
glareshield. This situation might occur in the case of an instinctive PNF reaction
on the sidestick. If the PNF needs to take control, he must press and hold the
take-over pb in order to avoid simultaneous sidestick inputs and announce, "I
have control".

In the case of a SIDESTICK FAULT ECAM warning due to an electrical failure,
the affected sidestick order sent to the computers is zeroed. This means that the
affected sidestick has been deactivated and there is no further procedure
associated with this warning.

In the case of pilot incapacitation where a sidestick input is being made, or in the
case of a mechanical failure leading to a jammed sidestick, the inputs are again
algebraically summed. There is no associated ECAM caution. In either of these
cases, the intervening pilot must press the take-over pb to gain single sidestick
authority. The pb must be depressed for at least 40 seconds to permanently
deactivate the affected sidestick. However, if a sidestick has been deactivated, it
may be reactivated by depressing its take-over pb.
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CHARACTERISTIC SPEEDS

The characteristics speeds VLS, F, S and Green Dot are displayed on the PFD
speed scale and are computed by the Flight Envelope (FE) computer.

VLS, F, S and Green Dot are also displayed on the PERF TAKE OFF, APPR
and GO-AROUND pages. The speeds displayed on these pages are computed
by the FMGC.

Computations made by the FE and the FMGC are based on the gross weight
information transmitted by the Fuel Control Monitoring Computer (FCMC).
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VS

VS is the stalling speed and is not displayed. For conventional aircraft, the
reference stall speed, VSmin, is based on a load factor that is less than 1g. This
gives a stall speed that is lower than the stall speed at 1g. All operating speeds
are expressed as functions of this speed, e.g. VREF = 1.3 x VSmin. Because
Airbus aircraft have a low speed protection feature which the crew cannot
override, the airworthiness authorities have reconsidered the definition of stall
speed for these aircraft.

All the operating speeds must be referenced to a speed that can be
demonstrated by flight test. This speed is designated as VS1g. Airworthiness
authorities have agreed that a factor of 0.94 represents the relationship between
VS1g, used as a reference for "fly by wire" Airbus andVSmin for conventional
aircraft types. As a result, the authorities allow Airbus aircraft to use the following
factors:

· V2 = 1.2 x 0.94 x VS1g = 1.13 x VS1g
· VREF = 1.3 x 0.94 x VS1g = 1.23 x VS1g

These speeds are identical to those that the conventional 94% rule would have
defined for these aircraft. The Airbus aircraft have exactly the same manoeuvre
margin that a conventional aircraft would have at its reference speeds. The
FCOM uses VS for VS1g.

VLS

VLS is the lowest selectable speed. VLS is represented by the top of an amber
strip on the airspeed scale on the PFD. It is equal to 1.13 VS at take-off, 1.18 VS
when the flaps are retracted and 1.23 VS when in the clean configuration. It
remains at 1.23 VS until landing. VLS is corrected for Mach effect to maintain a
0.3g buffet margin. In addition, VLS is increased when the speed brakes are
extended. At take-off, until retraction of one step of flaps, VLS is equal to or
greater than the lower of V2/1.05 and 1.05 VMCA. In all other phases of flight,
VLS is equal to or greater than VMCL. In the case of two engines inoperative on
the same wing, as soon as the slats are extended, VLS on the PFD is ³ VMCL-2.
VLS on the MCDU is not modified.

F Speed

At take-off, F speed is the minimum speed at which the flaps may be retracted.
On approach, F speed is the target speed when the aircraft is in CONF 2 or 3. It
is represented by "F" on the PFD speed scale. It is equal to approximately 1.18
VS of CONF 1+F for take-off and is limited to a minimum of VMCL+5 kt. For
approach in CONF 2, it is increased by (A333: 14%) (A343: 18%) (A346: 22%). It
is limited to a minimum of VMCL+15 kt and to a maximum of VFE CONF 3 - 2
kt. For approach in CONF 3, it is increased by (A333: 4%) (A343: 7%) (A346:
12%). It is limited to a minimum of VMCL+10 kt and to a maximum of VFE CONF
FULL - 2 kt.
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S Speed

At take-off, S speed is the minimum speed at which the slats may be retracted.
On approach, S speed is the target speed when the aircraft is in CONF 1. It is
represented by "S" on the PFD speed scale. It is equal to approximately 1.21 VS
of clean configuration and it is limited to VFE CONF 1* - 2 kt for approach.

� (Green Dot)

Green Dot corresponds to the engine-out operating speed in clean configuration.
It provides the speed for the best lift/drag ratio and corresponds to the final
take-off speed. It is represented by a green dot on the PFD speed scale. A
formula to derive Green Dot for A333/A343 is shown below:

· 0.6 x weight (tonnes) + (A333: 107 kt) (A343: 115 kt) below 20000 ft
· Add 1 kt per 1000 ft above 20000 ft
· Subtract 10 kt with one engine out.

(A346: Green dot speed is not modified with one engine inoperative)

PROTECTION SPEEDS

The protection speeds Va PROT, Va MAX, VSW displayed on the PFD speed
scale are computed by the PRIM based on aerodynamic data.

Va PROT

Va PROT is the speed that corresponds to the angle of attack at which the AOA
protection becomes active. In normal law it is represented by the top of a black
and amber strip on the PFD speed scale.

Va FLOOR

Va FLOOR is the speed that corresponds to the angle of attack at which the
A/THR triggers TOGA thrust. This value is not displayed on the PFD, but is
normally situated between Va PROT and Va MAX.

Va MAX

Va MAX is the speed that corresponds to the maximum angle of attack that may
be reached in pitch normal law. In normal law it is represented by the top of the
red strip on the PFD speed scale.

VSW

VSW is the stall warning speed. It is represented by the top of the red and black
strip on the PFD speed scale and is only operative when the flight control law is
degraded to alternate or direct.
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VMAX

VMAX is the maximum permitted speed, represented by the bottom of the red
and black strip on the PFD speed scale. It is determined by the FE computer,
according to the aircraft configuration and is equal to VMO (or speed
corresponding to MMO), VLE or VFE.

LIMIT SPEEDS

VMCG

VMCG is the minimum speed on the ground during take-off, at which the aircraft
can be controlled by the use of the primary flight controls only, after a sudden
failure of the critical engine, with the other engine(s) remaining at take-off thrust.

VMCA

VMCA is the minimum control speed in flight at which the aircraft can be
controlled with a maximum bank angle of 5°, if one engine fails, with the other
engine(s) remaining at take-off thrust (take-off flap setting, gear retracted).

VMCL

VMCL is the minimum control speed in flight at which the aircraft can be
controlled with a maximum bank angle of 5°, if one engine fails, with the other
engine(s) remaining at takeoff thrust (approach flap setting).

VMCL-2 (A340)

VMCL-2 is the minimum control speed in flight at which the aircraft can be
controlled with a maximum bank angle of 5°, if two engines fail on the same side,
with the other engine(s) at TOGA thrust (approach flap setting).

VFE

VFE is the maximum speed for each flap configuration.

VLE

VLE is the maximum speed with landing gear extended.

VLO

VLO is the maximum speed for landing gear operation.

VMO

VMO is the maximum speed.

A330/A340

FCTM



Training Guide 10.50.5
Operating Speeds REV 1 (6 JUN 05)

VFE NEXT

VFE NEXT is the maximum speed for the next flap lever selection (further
extended position).

OTHER SPEEDS

V1

V1 is the highest speed, during take-off, at which there is a choice of either
continuing the take-off or stopping the aircraft. It is represented by "1" on the
PFD speed scale and is inserted manually via the PERF TAKE-OFF page.

VR

VR is the speed at which the pilot rotates in order to reach V2 at a height of 35 ft
above the end of the runway with one engine inoperative. It is inserted manually
via the PERF TAKE-OFF page.

V2

V2 is the take-off safety speed that the aircraft achieves at a height of 35 ft
above the end of the runway with one engine inoperative. V2 is maintained
during the second segment. It is represented by the Target Airspeed symbol on
the PFD speed scale. The minimum value is 1.13 VS for the corresponding
configuration. It is inserted manually via the PERF TAKE-OFF page.

VREF

VREF is the reference speed used for normal final approach and is equal to 1.23
VS of Landing Configuration FULL. It is represented on the PERF APPR page if
landing is planned in CONF FULL (VLS CONF FULL).

VAPP

VAPP is the final approach speed. It is displayed on the PERF APPR page and
calculated by the FMGCs. VAPP = VLS + wind correction. The wind correction is
limited to a minimum of 5 kt and a maximum of 15 kt. VAPP may be modified on
the PERF APP page for operational reasons, e.g. ice accretion

VAPP TARGET

VAPP target is calculated by the FMGC and is represented on the PFD speed
scale by a magenta triangle. It gives effective speed guidance on approach for
varying wind conditions. VAPP is computed as follows:

· VAPP TARGET = GS mini + actual headwind (measured by ADIRS).
· GS mini = VAPP - Tower wind (headwind component along runway axis

calculated by FMGC from tower wind entered on the MCDU).
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Training Guide 10.60.1
PFD/FMA Call Procedure O.I. (30 JUL 04)

PFD/FMA CHANGES TO BE CALLED

All changes on the FMA are to be called by the PF, except "LAND GREEN"
which is called by the PNF on AUTOLAND approaches. If any change has not
been called, then the PNF shall call the change. There is no competition to see
who can be the first to call these changes. The PNF should allow reasonable
time for the PF to call and not pre-empt him with every change. Any target
changes shall be confirmed on the PFD and ND. The result of any selection on
the FCU shall be confirmed on the FMA. The effect on the flight path shall be
monitored using raw data. Selection of an autopilot shall be confirmed by reading
the AP1(2) annunciation on the FMA.

Examples of standard calls are shown below to demonstrate how FMA changes
should be announced. (B) = Blue, (G) = Green and (W) = White.

Take-off

MAN

FLX 50 (W)

SRS (G)

CLB (W)

RWY (G)

NAV (B)

1 FD 2 (W)

A/THR (B)

“Flex 50 SRS Runway”

Thrust Reduction Altitude And Acceleration Altitude

THR CLB or

THR

DCLB1(2)

CLB (G)

ALT (B)

NAV (G) AP1 (W)

1FD2 (W)

A/THR (W)

Initially, above 30 ft, NAV will change to green. "NAV" then

"Thrust Climb, Climb, Auto Thrust", or

"Thrust D Climb 1 (2), Climb, Auto Thrust"

When autopilot has been engaged, "Autopilot 1"

Climb In Heading Mode

THR CLB OP CLB (G)

ALT (B)

HDG (G) AP1 (W)

1FD2 (W)

A/THR (W)

"Open Climb, Heading"
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Climbing And Intercepting FCU Altitude

SPEED ALT* (G) NAV (G) AP1 (W)

1FD2 (W)

A/THR (W)

"Speed ALT Star"

Maintaining FCU Altitude

SPEED ALT (G) NAV (G) AP1 (W)

1FD2 (W)

A/THR (W)

“ALT”

At Cruise Level In Prog Page

MACH ALT CRZ NAV AP1 (W)

1FD2 (W)

A/THR (W)

“ALT Cruise”

Descent

THR IDLE DES (G)

ALT (B)

NAV AP1 (W)

1FD2 (W)

A/THR (W)

"Thrust Idle, Descent, ALT Blue 230"

(FL 230 set on FCU and indicated blue on the bottom of the
altitude scale of the PFD)
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Approach

SPEED ALT (G)

G/S (B)

HDG (G)

LOC (B)

CAT 3

DUAL

MDA xxx

AP1+2 (W)

1FD2 (W)

A/THR (W)

"Glide Slope, LOC, Blue, CAT 2 Dual, Autopilot 1 and 2"

(Radar heading for ILS and Approach Mode has just been armed)

SPEED G/S* (G) LOC (G) CAT 3

DUAL

MDA xxx

AP1+2 (W)

1FD2 (W)

A/THR (W)

"LOC, Glide Slope Star"

Missed Approach

MAN

TOGA

SRS (G)

CLB (B)

GA TRK (G) AP1+2 (W)

1FD2 (W)

A/THR (B)

"TOGA, SRS, Go-around Track"

Clearance Levels

As each clearance level is given, the PF sets it in the FCU ALT window.

"290 Blue"

At GS capture, GA altitude is set on FCU.

"5,000 Blue"
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Training Guide 10.70.1
Descent Management REV 1 (6 JUN 05)

DESCENT PROFILE MANAGEMENT

If the F-PLN were to be followed from TOD to touchdown, the descent profile
would be managed by the FMGS. However, ATC requirements or weather
avoidance may take the aircraft off the ideal profile. Consequently, it is important
to be aware of the aircraft's position relative to the ideal descent profile andthe
time available for any corrections to take effect. It is relatively easy for the aircraft
to correct from being 3000 ft above profile at FL 350, whereas being 3000 ft
above profile at 10000 ft will require a prompt, decisive correction.

All descent management revolves around the relationship between altitude and
distance to go (DTG) to touchdown. Consequently the F-PLN page must be
realistic. Ensure that the TO waypoint is in front of the aircraft and that the F-PLN
is representative of the expected route.

Before being able to assess the aircraft's position relative to the ideal descent
profile, it is necessary to have a method of calculating the profile. The following
method, illustrated with examples, provides a simple set of rules to monitor and
manage the descent profile. It assumes that the MCDU is updated to reflect the
expected arrival track.

TOD Cross-check

Multiply the flight level (in thousands of feet) by 4 to calculate the required
distance to go (DTG) to touchdown.

· At FL350, the required DTG is approximately (35 x 4) = 140 nm.

There will be factors for weight and wind but if the FMGC computed descent
point is within ± 20 nm of this figure, then it can be considered acceptable as a
gross error check of the FMGC computation.

Descent Monitoring

From top of descent to 15000 ft, multiply the altitude (in thousands of feet) by 4
to calcluate the required DTG.

· At 20000 ft, the required DTG is (20 x 4) = 80 nm

Below 15000 ft multiply the altitude by 3 and add 1 nm/10 kt above 150 kt.

· At 10000 ft and 300 kt, the required DTG becomes (10 x 3) + 15 = 45 nm
· At 5000 ft and 250 kt, the required DTG becomes (5 x 3) + 10 = 25 nm
· At 3000 ft and 180 kt, flap 2, the required DTG becomes (3 x 3) + 3 = 12

nm.

At this stage, the aircraft will be approaching the glideslope and, hence, a normal
3° slope
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Profile Management

If the required DTG is less than that shown on the MCDU (low on profile), use
V/S until actual DTG = required DTG.

If the required DTG is more than that shown on the MCDU (high on profile), use
OP DES and speedbrakes until actual DTG = required DTG.

Summary

The benefit of using this method is its simplicity. It starts with a known quantity
(CRZ FL) and works for any speed.

This method does not directly consider wind. As the profile is being regularly
re-assessed during the descent, it will naturally show the effect of wind. A tail
wind will push the aircraft high and a head wind will drag the aircraft low.
Recover the profile using the techniques described above under Profile
Management.

There are numerous variations on this method and ways to finesse the
calculations. Whatever method you develop is a matter of personal choice.
However, it is essential that you develop and use a descent monitoring and
management technique.
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GENERAL

The touch and go is primarily employed during approach and landing practice. It
is not intended for landing roll and take-off procedure training.

APPROACH

Carry out a visual circuit as described in FCTM Ch 6. Confirm that the spoilers
and autobrake are not armed.

LANDING

The trainee accomplishes a normal final approach and landing. After touchdown,
the instructor selects Flaps 2, directs the trainee to "stand them up", ensures
speedbrakes are retracted and confirms the trim resets into the green band. The
trainee moves the thrust levers to the vertical position to allow the engines to
stabilise before TOGA is selected.

With the nose wheel on the ground, the pitch trim resets automatically to:

· A333: 4° UP
· A343: 5° UP
· A346: 3° UP

This normally occurs 5 seconds after the pitch attitude is less than 2.5° and if the
ground spoilers are retracted.

When the engines are stabilised, the instructor calls "go". The trainee then
selects TOGA and removes his hand from the thrust levers. At or above VAPP
the instructor calls "rotate". The trainee rotates smoothly to approximately 15° of
pitch. The thrust levers must always be moved to TOGA to engage the SRS.

Once airborne, if performance is excessive, the thrust levers may be moved to
the climb detent. The aircraft may be slightly out of trim, but this should have little
effect on the rotation. Once the aircraft is airborne, flight law blends in by 100 ft
RA and the autotrim becomes active.

WARNING:

1. If reverse thrust is selected, a full stop landing must be carried out.

A330/A340

FCTM

Reverse side blank



INTENTIONALLY

BLANK




