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 INTRODUCTION These guidelines have been produced to assist pilots in carrying out procedures in a standardized manner. They are to be used in conjunction with OM A, the FCOMs, the QRH and Gulf Air S.O.P’s. These Guidelines will in NO WAY PREVENT the crew from using good judgment to vary an operational procedure to deal with situational circumstances, especially with multiple failures. However, any such variation must be stated clearly and acknowledged between crewmembers. The Normal SOPs in FCOM3, task sharing in the QRH and any Fleet Instructions and Notices to Crew issued by the Chief Pilot A320 are the only references for Normal Operations. However, diagrams depicting “flows” associated with normal SOPs are included primarily to aid crew transitioning onto the A320. Crews are to refer to this publication, where the sections below in FCOM 3 refer to the FCTM.
 • Volume 3 Chapter 3 Section 06: TAKEOFF BRIEFING
 • Volume 3 Chapter 3 Section 10:TAXI
 • Volume 3 Chapter 3 Section 12:TAKEOFF
 • Volume 3 Chapter 3 Section 14:CLIMB
 • Volume 3 Chapter 3 Section 15:CRUISE
 • Volume 3 Chapter 3 Section 16:DESCENT PREPARATION
 • Volume 3 Chapter 3 Section 17:DESCENT ADJUSTMENT
 • Volume 3 Chapter 3 Section 18:INITIAL APPROACH
 • Volume 3 Chapter 3 Section 19:INITIAL APPROACH
 • Volume 3 Chapter 3 Section 22:LANDING
 Information that was previously in the FCOM Normal and Supplementary sections that has been moved by Airbus to the FCTM is also included here. This includes topics such as use of Weather Radar, Windshear, Adverse Weather, Flight Control Laws and the Navigation Accuracy Check.
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 Finally, material that was used to support the Long and Short Event recurrent training programs in 2004, 2005 and 2006, has also been included It is anticipated a full ‘FCTM” will be customized and distributed to all crew in the near future. Please discard all previous revisions to these guidelines. The compiling of this work was done by Captain Christopher Ranganathan using the Airbus FCTM as a source material. This is a much more comprehensive and detailed revision, many new topics have been included. All recipients are invited to send feedback, comments, corrections and suggestions to the Manager Fleet Training A320 via E-mail to [email protected].
 mailto:[email protected]
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 GLOBAL OPERATIONAL PHILOSOPHY
 INTRODUCTION
 The Airbus cockpit is designed to achieve pilot operational needs throughout the aircraft operating environment, while ensuring maximum commonality within the Fly by Wire family. The cockpit design objectives are driven by three criteria:
 • Reinforce the safety of flight
 • Improve efficiency of flight
 • Answer pilot requirements in a continuously changing environment
 Airbus operational rules are a result of the design concept from the following systems:
 • The Fly by wire system with its control laws and protections, commanded through the side stick,
 • An integrated Auto Flight System comprising: o The FMS interfaced through the MCDU o The AP/FD interfaced through the FCU, o The A/THR interfaced through the thrust levers, o The FMA provides Guidance targets and Information to monitor the AFS
 • A set of Display units (DU) provides information and parameters required by the crew: o To operate and to navigate the aircraft (the EFIS) o To communicate (the DCDU) o To manage the aircraft systems (the ECAM) o FMA interface to provide Guidance targets and information to monitor the
 AFS/FD
 • A Forward Facing Cockpit Layout with a "Lights out" or "Dark Cockpit" concept assists the crew to properly control the various aircraft systems.
 OPERATIONAL GOLDEN RULES 1. Automated” Fly by Wire” aircraft can be flown like any other aircraft 2. Fly, navigate, communicate and manage - in that order 3. One head up at all times 4. Cross check the accuracy of the FMS 5. Know what your FMA is showing at all times 6. When things don’t go as expected - take over manually 7. Use the proper level of automation for the task 8. Practice task-sharing and back-up each other
  JAHACO
 Highlight
 
  JAHACO
 Highlight
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 OPERATIONAL PHILOSOPHY - FLIGHT CONTROLS
 INTRODUCTION
 The relationship between the Pilot Flying’s (PFs) input on the sidestick, and the aircrafts response, is referred to as control law. This relationship determines the handling characteristics of the aircraft. There are three sets of control laws, and they are provided according to the status of the: Computers, peripherals, and hydraulic generation. The three sets of control laws are:
 • Normal law
 • Alternate law
 • Direct law.
 NORMAL LAW - OBJECTIVES
 The aim of normal law is to provide the following handling characteristics within the normal flight envelope (regardless of aircraft speed, altitude, gross weight and CG):
 • Aircraft must be stable and maneuverable
 • The same response must be consistently obtained from the aircraft
 • The Actions on the side stick must be balanced in pitch and in roll. The normal law handling characteristics, at the flight envelope limit are:
 • The PF has full authority to achieve Maximum aircraft Performance
 • The PF can have instinctive/immediate reaction, in the event of an emergency
 • There is a reduced possibility of over controlling or overstressing the aircraft. Normal Law is the law that is most commonly available, and it handles single failures.
 NORMAL LAW – CHARACTERISTICS IN PITCH In Flight When the PF performs sidestick inputs, a constant G-load maneuver is ordered, and the aircraft responds with a G-Load/Pitch rate. Therefore, the PFs order is consistent with the response that is "naturally" expected from the aircraft: Pitch rate at low speed; Flight Path Rate or G, at high speed.
  JAHACO
 Highlight
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 So, if there is no input on the stick:
 • The aircraft maintains the flight path, even in case of speed changes
 • In case of configuration changes or thrust variations, the aircraft compensates for the pitching moment effects
 • In turbulence, small deviations occur on the flight path. However, the aircraft tends to regain a steady condition.
 + 2.5 g+ 1.0 g
 0 g- 1.0 g
 Sidestick released
 Sidestick released
 Sidestick pulled
 Sidestick releasedSidestick pushed
 FOF 01020 03732 0001
 Operational Recommendation:
 Since the aircraft is stable and auto-trimmed, the PF needs to perform only minor corrections on the sidestick if the aircraft deviates from its intended flight path. The PF should not fight the sidestick or over-control it. If the PF senses an over-control, he should release the sidestick. At Takeoff And Landing The above-mentioned pitch law is not the most appropriate for takeoff and flare because a stable flight path is not what the PF naturally expects. Therefore, the computers automatically adapt the control laws to the flight phases:
 • GROUND LAW: The control law is direct law
 • FLARE LAW: The control law is a smoother direct law. Operational Recommendation:
 Takeoff and landing maneuvers are naturally achieved. For example, a flare requires the PF to apply permanent aft pressure on the sidestick, in order to achieve a progressive flare. On the other hand, de-rotation consists of smoothly flying the nose gear down, by applying slight aft pressure on the sidestick.
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 NORMAL LAW – LATERAL CHARACTERISTICS Normal Conditions When the PF performs a lateral input on the sidestick, a roll rate is ordered and naturally obtained. Therefore, at a bank angle of less than 33 degrees, with no input on the sidestick, a zero roll rate is ordered, and the current bank angle is maintained. Consequently, the aircraft is laterally stable, and no aileron trim is required. However, lateral law is a mixture of roll and yaw demand and happens with:
 • Automatic turn coordination
 • Automatic yaw damping
 • Initial yaw damper response to a major aircraft asymmetry. In addition, if the bank angle is less than 33 degrees, pitch compensation is provided. If the bank angle is greater than 33 degrees, spiral stability is reintroduced and pitch compensation is no longer available. This is because, in normal situations, there is no operational reason to fly with such high bank angles for a long period of time.
 Bank angle limitBank angle lim
 it67°67°
 33°
 FOF 01020 03733 0001
 (When pilot releases the stick)
 Turn coordination provided
 Ret
 urn
 to 3
 3°
 Attitude maintained
 Pitch and bank remain constant
 No Pitch com
 pensation
 Bank angle reduces
 to 33°
 Operational Recommendation:
 During a normal turn (bank angle less than 33 degrees), in level flight:
 • The PF moves the sidestick laterally (the more the sidestick is moved laterally, the greater the resulting roll rate - e.g. 15 degrees/second at max deflection)
 • No necessity to make a pitch correction
 • No necessity to use the rudder. In the case of steep turns (bank angle greater than 33 degrees), the PF must apply:
 o Lateral pressure on the sidestick to maintain bank o Aft pressure on the sidestick to maintain level flight.
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 
  JAHACO
 Highlight
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 One Engine Failure If an engine failure occurs, and no input is applied on the sidestick, lateral normal law controls the natural tendency of the aircraft to roll and yaw. If no input is applied on the sidestick, the aircraft will reach an approximate 5-degree constant bank angle, a constant sideslip, and a slowly-diverging heading rate. The lateral behavior of aircraft is safe. However, the PF is best suited to adapt the lateral trimming technique, when necessary. From a performance standpoint, the most effective flying technique, in the event of an engine failure at takeoff, is to fly a constant heading with roll surfaces retracted. This technique dictates the amount of rudder that is required, and the resulting residual sideslip. As a result, to indicate the amount of rudder that is required to correctly fly with an engine-out at takeoff, the measured sideslip index is shifted on the PFD by the computed, residual-sideslip value. This index appears in blue, instead of in yellow, and is referred to as the beta target. If the rudder pedal is pressed to center the beta target index, the PF will fly with the residual slip, as required by the engine-out condition. Therefore, the aircraft will fly at a constant heading with retracted roll surfaces.
 Blue Side Sliptarget orBêta Target FOF 01020 03734 0001
 Operational Recommendation:
 In the case of an engine failure at takeoff, the PF must:
 • Smoothly pitch the aircraft to follow the SRS commands
 • Not be in a hurry to react on the pedals, since the aircraft is laterally safe.
 • Center the Beta target, using the rudder pedals
 • Zero the residual heading drift, by applying small lateral sidestick inputs. Available Protections Normal Law provides five different protections:
 • High angle-of-attack protection
 • Load factor protection
 • High pitch attitude protection
 • Bank angle protection
 • High speed protection.
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 
  JAHACO
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 ALTERNATE LAW
 In some double failure cases, the integrity and redundancy of the computers and of the peripherals are not sufficient to achieve normal law and associated protections. System degradation is progressive, and will evolve according to the availability of remaining peripherals or computers. Alternate law characteristics (usually triggered in case of a dual failure):
 • In pitch: Same as in normal law with FLARE in DIRECT
 • In roll: Roll DIRECT
 • Most protections are lost, except Load factor protection At the flight envelope limit, the aircraft is not protected, i.e.:
 • In high speed, natural aircraft static stability is restored with an overspeed warning
 • In low speed, the auto pitch trim stops at Vά prot (below VLS), and natural longitudinal static stability is restored, with a stall warning at 1.03 VS1g.
 In certain failure cases, such as the loss of VS1g computation or the loss of two ADRs, the longitudinal static stability cannot be restored at low speed. In the case of a loss of three ADRs, it cannot be restored at high speed. In alternate law, VMO setting is reduced to 320 kts, and A FLOOR is inhibited.
 Operational Recommendation:
 The handling characteristics within the normal flight envelope are identical in pitch with normal law. Outside the normal flight envelope, the PF must take appropriate preventive actions to avoid losing control, and/or avoid high speed excursions. These actions are the same as those that would be applied in any case where non-protected aircraft (e.g. in case of stall warning: add thrust, reduce pitch, and check speed brakes retracted).
 DIRECT LAW Most triple failure cases will trigger direct law. When this occurs:
 • Elevator deflection is proportional to stick deflection. Maximum deflection depends on the configuration and on the CG
 • Aileron and spoiler deflections are proportional to stick deflection, but vary with the aircraft configuration
 • Pitch trim must be done manually Handling characteristics are natural, of high-quality aircraft, almost independent of the configuration and of the CG. Therefore, the aircraft obviously has no protections, no automatic pitch trim, except overspeed and stall warnings.
 Operational Recommendation:
 The PF must avoid large thrust changes or sudden speedbrake movements, particularly if the center of gravity is aft. If the speedbrakes are out and the aircraft has been re-trimmed, the PF must gently retract the speedbrakes to give the aircraft time to re-trim, and thereby avoid a large, nose-down trim change.
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 INDICATIONS OF CURRENT FLIGHT CONTROL LAW
 The ECAM and PFD indicate any control law degradation. On the ECAM In Alternate Law:
 FLT CTL ALTN LAW (PROT LOST) MAX SPEED 320
 In Direct Law: FLT CTL DIRECT LAW (PROT LOST) MAX SPEED 320 MAN PITCH TRIM USE
 On the PFD The PFD enhances the PF’s awareness of the status of flight controls. Specific symbols (= in green), and specific formatting of low speed information on the speed scale in normal law, indicate which protections are available. When protections are lost, amber crosses (XX) appear, instead of the green protection symbols (=). When automatic pitch trim is no longer available, the PFD indicates this with an amber “USE MAN PITCH TRIM" message below the FMA.
 USE MAN PITCH TRIM
 ALTNNORMAL DIRECT
 FOF 01020 03762 0001 Therefore, by simply looking at the PFD, the flight crew is immediately aware of the status of flight controls, and the operational consequences.
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 PROTECTIONS
 Objectives One of the PF’s primary tasks is to maintain the aircraft within the limits of the normal flight envelope. However, some circumstances, due to extreme situations or aircraft mishandling, may lead to exceeding these limits. The protections are not designed to allow PFs to exceed the normal flight envelope, as this is not authorized. In addition, these protections are not designed to be structural limit protections (e.g. opposite rudder pedal inputs). Rather, they are designed to assist the PF in emergency and stressful situations, where only instinctive and rapid reactions will be effective. Protections are intended to:
 • Provide full authority to the PF to consistently achieve the best possible aircraft performance in extreme conditions
 • Reduce the risks of over controlling, or overstressing the aircraft
 • Provide PF with an instinctive and immediate procedure to achieve the best possible result.
 Bank Angle Protection Bank angle protection prevents the aircraft from going into a high-bank situation. Bank angle protection provides the PF with full authority to efficiently achieve any required roll maneuver. The maximum achievable bank angle is:
 • 67 degrees, within the Normal Flight envelope (2.5 g level flight)
 • 45 degrees, in high speed protection (to prevent spiral dive). High Speed Protection When flying beyond maximum design speeds VD/MD (which are greater that VMO/MMO), there is an increased potential for aircraft control difficulties and structural concerns, due to high air loads. Therefore, the margin between VMO/MMO and VD/MD must be such that any possible overshoot of the normal flight envelope should not cause any major difficulty. High speed protection adds a positive nose-up G demand to a sidestick order, in order to protect the aircraft in the event of a dive or vertical upset. As a result, this enables a reduction in the margin between VMO/MMO and VD/MD. Therefore, in a dive situation:
 • If there is no input on the sidestick, the aircraft will slightly overshoot VMO/MMO and fly back towards the envelope.
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 • If the sidestick is maintained full forward, the aircraft will significantly overshoot VMO/MMO without reaching VD/MD. At approximately VMO + 16 / MMO + 0.04, the pitch nose-down authority smoothly reduces to zero (which does not mean that the aircraft stabilizes at that speed).
 a)
 360
 320
 340360
 320
 340
 360
 320
 340
 HSPactivation
 b)
 360
 320
 340
 340
 360
 380
 a) stick freeb) stick full forward
 High speed protection activation:
 FOF 01020 03735 0001 The PF, therefore, has full authority to perform a high speed/steep dive escape maneuver, when required, by a reflex action on the sidestick. In addition, the bank angle limit is reduced from 67 to 45 degrees, which minimizes the risk of a spiral dive.
 Note: 1. An OVERSPEED warning is provided. 2. At high altitude, this may result in activation of the angle of attack protection.
 Load Factor Protection On commercial aircraft, high load factors can be encountered during evasive maneuvers such as TCAS maneuvers or CFIT. The maximum load that is structurally allowed is:
 • 2.5 g in clean configuration,
 • 2.0 g with the slats or flaps extended.
 2.5 gRadius
 2.5 g trajectory whenaircraft within proper flight domain.
 FOF 01020 03736 0001
 2.5 g pullshallow trajectory whenaircraft out of properflight domain.
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 On most commercial aircraft, the potential for an efficient 2.5 g maneuver is very remote. Furthermore, as G Load information is not continuously provided in the cockpit, airline PFs are not used to this maneuver. This is further evidenced by in-flight experience which reveals that: In emergency situations, initial PF reaction on a sidestick is hesitant, then aggressive. With load factor protection, the PF may immediately and instinctively pull the sidestick full aft: The aircraft will initially fly a 2.5 g maneuver without losing time. Then, if the PF still needs to maintain the sidestick full aft stick, because the danger still exists, then the high AOA protection will take over. Load factor protection enhances this high AOA protection. Load factor protection enables immediate PF reaction without any risk of overstressing the aircraft. Flight experience has also revealed that an immediate 2.5 g reaction provides larger obstacle clearance than a hesitant and delayed high G Load maneuver (two-second delay). High Pitch Attitude Protection Excessive pitch attitudes, caused by upsets or inappropriate maneuvers, lead to hazardous situations:
 • Too high a nose-up → Very rapid energy loss
 • Too low a nose-down → Very rapid energy gain
 Furthermore, there is no emergency situation that requires flying at excessive attitudes. For these reasons, pitch attitude protection limits pitch attitude to plus 30 degrees/minus 15 degrees. Pitch attitude protection enhances high speed protection, high load factor protection, and high AOA protection. High Angle-Of-Attack (AOA) Protection High AOA protection enables the PF to pull the sidestick full aft in dangerous situations, and thus consistently achieve the best possible aircraft lift. This action on the sidestick is instinctive, and the high AOA protection minimizes the risk of stalls or control loss. High AOA protection is an aerodynamic protection:
 • The PF will notice if the normal flight envelope is exceeded for any reason, because the auto pitch trim will stop, the aircraft will sink to maintain its current AOA (alpha PROT, strong static stability), and a significant change in aircraft behavior will occur.
 • If the PF then pulls the sidestick full aft, a maximum AOA (approximately corresponding to CL Max) is commanded. In addition, the speedbrakes will automatically retract, if extended.
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 AOA
 Prot Stick NeutralTHS stopped
 Max Full aftstick
 Floor - ATHR function
 corresponding toVLS Angle of attack
 minimum allowed speed
 VLS
 V Max
 V protCL
 FOF 01020 03737 0001 In addition to this aerodynamic protection, there are three more energy features:
 • If ATHR is in SPEED mode, the speed cannot drop below VLS, even if the target speed is below VLS A "LOW ENERGY" aural alert triggers when the aircraft energy level drops below a specific threshold. For example, if the aircraft decelerates at 1 kt/sec, and the FPA is -3 degrees, the alert will trigger at approximately VLS -8 or if the FPA is -4 degrees, the alert will trigger at approximately VLS -2. This "SPEED, SPEED, SPEED" alert draws the PF’s attention to the SPEED scale, and indicates the need to adjust thrust. It comes immediately before ALPHA Floor is triggered, and is available when the aircraft is below 2000 feet RA and is in CONF 2 or greater.
 • If the angle-of-attack still increases and reaches the ALPHA Floor threshold, the A/THR triggers TOGA thrust. (Except in an engine failure case).
 In case of an emergency situation, such as Windshear or CFIT, the PF is assisted by:
 • A/THR: Adds thrust to maintain the speed above VLS
 • Low Energy” Speed Speed” warning: Enhances PF awareness
 • ALPHA FLOOR: Provides TOGA thrust
 • HIGH AOA protection: Provides maximum aerodynamic lift
 • Automatic speedbrake retraction: Minimizes drag.
 Note: The "SPEED, SPEED, SPEED" warning is provided on aircraft 438 – 537.
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 Operational Recommendations:
 When flying at alpha max, the PF can make gentle turns, if necessary. The PF must not deliberately fly the aircraft in alpha protection, except for brief periods, when maximum maneuvering speed is required. If alpha protection is inadvertently entered, the PF must exit it as quickly as possible, by easing the sidestick forward to reduce the angle-of-attack, while simultaneously adding power. If alpha floors has been triggered, it must be cancelled with the disconnect pushbutton on either thrust lever, as soon as a safe speed is resumed. In case of GPWS/WINDSHEAR: Set the thrust levers to TOGA
 • Pull the sidestick to full back (For windshear, fly the SRS, until full aft sidestick).
 • Initially maintain the wings level This immediately provides maximum lift/maximum thrust/minimum drag. Therefore, CFIT escape maneuvers will be much more efficient.
 Initial a/c conditions:Landing Conf.VAPPV/S - 1500ft/mn
 ALT (ft)
 200
 100
 -100
 DIST (ft)
 NONINITIALALTITUDE
 PROTECTED
 PROTECTED A/C
 1000GPWS PULL UP
 Call out
 1500 2000 2500
 FOF 01020 03738 0001 The figure above illustrates typical trajectories flown by all “protected” versus “not protected” aircraft, when the PF applies the escape procedure after an aural “GPWS PULL UP" alert. It demonstrates the efficiency of the protection, ensuring a duck-under that is 50 percent lower, a bucket-distance that is 50 percent shorter, a safety margin that is more than double (due to a quicker reaction time), and a significant altitude gain (± 250 ft). These characteristics are common to all protected aircraft, because the escape procedure is easy to achieve, and enables the PF to fly the aircraft at a constant AOA, close to the max AOA. It is much more difficult to fly the stick shaker AOA on an aircraft that is not protected.
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 MECHANICAL BACKUP The purpose of the mechanical backup is to achieve all safety objectives in MMEL dispatch condition: To manage a temporary and total electrical loss, the temporary loss of five fly-by-wire computers, the loss of both elevators, or the total loss of ailerons and spoilers. It must be noted that it is very unlikely the mechanical backup will be used, due to the fly-by-wire architecture. For example, in case of electrical emergency configuration, or an all-engine flameout, alternate law remains available. In the unlikely event of such a failure, mechanical backup enables the PF to safely stabilize the aircraft, using the rudder and manual pitch trim, while reconfiguring the systems. In such cases, the objective is not to fly the aircraft accurately, but to maintain the aircraft attitude safe and stabilized, in order to allow the restoration of lost systems. The pitch trim wheel is used to control pitch. Any action on the pitch trim wheel should be applied smoothly, because the THS effect is significant due to its large size. The rudder provides lateral control, and induces a significant roll with a slight delay. The PF should apply some rudder to turn, and wait for the aircraft reaction. To stabilize and level the wings, anticipate by releasing the rudder pedals. A red "MAN PITCH TRIM ONLY" message appears on the PFD to immediately inform the PF that the mechanical backup is being used.
 MAN PITCH TRIM ONLY
 FOF 01020 03740 0001
 ABNORMAL ATTITUDES
 If the aircraft is, for any reason, far outside the normal flight envelope and reaches an abnormal attitude, the normal controls are modified and provide the PF with maximum efficiency in regaining normal attitudes. (An example of a typical reason for being far outside the normal flight envelope would be a mid-air collision). The "abnormal attitude" law is:
 • Pitch alternate with load factor protection (without auto trim)
 • Lateral direct law with yaw alternate
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 These laws remain until landing after these extreme values are reached:
 • Pitch (50 degrees up, 30 degrees down)
 • Bank (125 degrees)
 • AOA (30 degrees, -10 degrees)
 • Speed (440 kts, 60 kts)
 • Mach (0.96, 0.1). It is very unlikely that the aircraft will ever reach these attitudes because fly-by-wire provides protection to ensure rapid reaction far in advance.
 SIDESTICK AND PRIORITY P/B
 When the Pilot Flying (PF) makes an input on the sidestick, an electrical signal is sent to the fly-by-wire computer. If the Pilot Not Flying (PNF) also acts on the stick, then both signals/orders are added. Therefore, as on any other aircraft type, PF and PNF must not act on their side sticks at the same time. If the PNF (or Training Captain) needs to take over, the PNF must press the sidestick priority pushbutton, and announce: "I have control". If a flight crewmember falls on a sidestick, or a mechanical failure leads to a jammed stick (there is no associate ECAM caution), the "failed" sidestick order is added to the "non failed" sidestick order. In this case, the flight crewmember must press and hold the sidestick priority pushbutton for at least 40 seconds in order to deactivate the "failed" sidestick. A pilot can at any time reactivate a deactivated stick by momentarily pressing the takeover push button on either stick. In case of a "SIDE STICK FAULT" ECAM warning, due to an electrical failure, the affected sidestick order (sent to the computer) is forced to zero. This automatically deactivates the affected sidestick. This explains why there is no procedure associated with that warning.
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 OPERATIONAL PHILOSOPHY – AUTO FLIGHT INTRODUCTION Auto Pilot Flight Director Objective
 The Auto Pilot (AP) and Flight Director (FD) assist the flight crew to fly the aircraft within the normal flight envelope, in order to:
 • Optimize performance in the takeoff, go-around, climb, or descent phases
 • Follow ATC clearances (lateral or vertical)
 • Repeatedly fly and land the aircraft with very high accuracy in CAT II and CAT III conditions.
 To achieve these objectives:
 • The AP takes over routine tasks. This gives the Pilot Flying (PF) the necessary time and resources to assess the overall operational situation.
 • The FD provides adequate attitude or flight path orders, and enables the PF to accurately fly the aircraft manually.
 Managed and Selected Modes
 The choice of mode is a strategic decision that is taken by the PF.
 ManagedTo fly along the
 pre-planned F-PLN,entered in the MCDU
 For specific ATC requests,or when there is not sufficient
 time to modify the MCDU F-PLN
 FOF 01030 00013 0001
 Selected
 Managed modes require:
 • High FMS navigation accuracy (or GPS PRIMARY)
 • An appropriate ACTIVE F-PLN (i.e. the intended lateral and vertical trajectory is entered, and the sequencing of the F-PLN is monitored).
 If these two conditions are not fulfilled modesselectedRevert to
 FOF 01030 00014 0001
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 Main Interfaces With The AP/FD
 MCDULong-term* interface
 To prepare lateral or verticalrevisions, or to preset the speed
 for the next phase.
 interfaceFCU
 Short-term
 To select the ATC HDG,expedite, speed, etc.
 (quickly performed "head-up")
 FOF 01030 00015 0001 *NOTE: The DIR TO function is an exception to this rule.
 Operational Recommendation:
 With the FMS, anticipate flight plan updates by: Preparing EN ROUTE DIVERSIONS, DIVERSION TO ALTN, and LATE CHANGE OF RWY in the SEC F-PLN. This enables the MCDU to be used for short-term actions.
 TASK SHARING AND COMMUNICATIONS The FCU and MCDU must be used in accordance with the rules outlined below in order to ensure:
 • Safe operation (correct entries made)
 • Effective inter-pilot communication (knowing each others intentions)
 • Comfortable operations (use "available hands", as appropriate)
 MCDU entries are performed by thePF, during a temporary transfer of
 command to the PNF.
 A crosscheck must be performed.
 Time-consuming entries should beavoided below 10000 feet.
 (PERF APPR, DIR TO, DIR TOINTERCEPT, RAD NAV, LATE
 CHANGE OF RUNWAY, ACTIVATESEC F-PLN, ENABLE ALTN)
 FCU entries are performed by:- The PF, with the AP on.- The PNF (upon PF request),
 with the AP off.
 FCU entries must be announced.
 Upon FCU entries:
 The PF must check and announce thecorresponding PFD/FMA target and
 mode.
 The PNF must crosscheck andannounce "CHECKED".
 FOF 01030 00016 0001
 Entries should be restricted to thosethat have an operational benefit.
 NOTE: All MCDU entries below 10000 AAL will be made by the PNF, whether or the AP is engaged.
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 AP/FD MONITORING The FMA indicates the status of the AP, FD, and A/THR, and their corresponding operating modes. The PF must monitor the FMA, and announce any FMA changes. The flight crew uses the FCU or MCDU to give orders to the AP/FD. The aircraft is expected to fly in accordance with these orders. The main concern for the flight crew should be: WHAT IS THE AIRCRAFT EXPECTED TO FLY NOW? WHAT IS THE AIRCRAFT EXPECTED TO FLY NEXT? If the aircraft does not fly as expected:
 And, if in managed mode Select the desired target
 FOF 01030 00017 0001 Or, disengage the AP, and fly the aircraft manually.
 AUTOPILOT (AP) OPERATION The AP can be engaged within the normal flight envelope, 5 seconds after liftoff and at least 100 ft. height it automatically disengages, when the aircraft flies significantly outside the normal flight envelope limits. The AP cannot be engaged, when the aircraft is outside the flight envelope. Flight control laws are designed to assist the flight crew to return within the flight envelope, in accordance with the selected strategy. The AP may be used:
 • For autoland: Down to the aircraft landing rollout, in accordance with the limitations indicated in the FCOM
 • For other approaches, the minimum height is: o MDA (MDH) for Non Precision Approach o MDA-100 ft for circling approach (Circling prohibited at GFA) o 160 ft for ILS approach with CAT1 displayed on FMA o 500 ft for all others phases.
 It may also be used in cases of:
 • Engine failure: Without any restriction, within the demonstrated limits, including autoland
 • Abnormal configuration (e.g. slats/flaps failure): Down to 500 feet AGL. Extra vigilance is required in these configurations. The flight crew must be ready to take over if the aircraft deviates from its intended safe flight path.
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 The side stick’s instinctive disconnect pushbutton should be used to disengage the AP. Instinctive override action on the sidestick consists of pushing or pulling the sidestick, when the AP is engaged. This action disengages the AP, and should be done as per design in case of an instinctive reaction e.g. CFIT. Use of the FD Without The AP
 When manually flying the aircraft with the FD’s on, the FD bars or the FPD symbol provide lateral and vertical orders, in accordance with the active modes that the flight crew selects. Therefore:
 • Fly with a centered FD or FPD
 • If not using FD orders, turn off the FD.
 CAUTION It is strongly recommended to turn off both FD’s, to ensure that the
 A/THR is in SPEED mode when the A/THR is active.
 AUTO THRUST (A/THR) Objective The A/THR computer (within the FG) interfaces directly with the FADEC. The A/THR sends to the FADEC the thrust targets that are needed to:
 • Obtain and maintain a target speed when in SPEED mode
 • Obtain a specific thrust setting (e.g. CLB, IDLE) when in THRUST mode. Interface When the A/THR is active, the thrust lever position determines the maximum thrust that the A/THR can command in SPEED or THRUST mode. Therefore, with A/THR active, thrust levers act as a thrust limiter or a thrust-rating panel. The A/THR computer does not move the thrust levers. The PF sets them to a specific detent on the thrust lever range. The A/THR system provides cues that indicate the energy of the aircraft:
 • Speed, acceleration, or deceleration are obtained by the speed trend vector
 • N1 command on the N1 gauge. All these cues are in the flight crew’s direct line of vision. In other words, the Thrust Lever Position (TLP) should not be used to monitor correct A/THR operation because, in many hazardous situations, the thrust lever position can be misleading (e.g. engine failure, thrust lever jammed).
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 

Page 29
                        

A320 – Guidelines for Training
 Revision 3 25 April 2006 - 21 -
 CAUTION The only way for the flight crew to know if the thrust is at idle, is by reference to the IDLE cue on the upper ECAM display. This display
 must therefore be included in the scan, especially during the intermediate and final stages of approach.
 Remember, thrust must be above idle for the approach to meet the Company “Stabilized Approach” criteria.
 The thrust lever position (TLP), determines the maximum thrust for the engine.
 Thrust LeverPosition
 (TLP)
 5
 60.0
 5
 60.0
 TLP
 CLB MCT
 FOF 01030 00018 0001
 CLB MCT
 Normal Operations The A/THR can only be active when the thrust levers are between IDLE and the CLB detent. When the thrust levers are beyond the CLB detent, thrust is controlled manually to the thrust lever position and the A/THR is armed (A/THR appears in blue on the FMA). This means that the A/THR is ready to be re-activated when the flight crew sets the thrust levers back to the CLB detent (or below).
 A/THR OPERATING SECTORS _ ALL ENGINES OPERATING
 TOGA
 MC
 T
 IDLE STOP
 CLB
 MANTHR
 ATHR
 FOF 01030 00021 0001
 ATHR ON Sector
 Armed
 At Takeoff The thrust levers are set either full forward to TOGA, or to the FLX detent. Thrust is manually controlled to the TLP, and A/THR is armed. The FMA indicates this in blue. After Takeoff When the aircraft reaches THR RED ALT, the flight crew sets the thrust levers back to the CLB detent. This activates A/THR. Thrust will, therefore, be the CLB, CRZ, DES, or APPR, as required.
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 Thrust Lever(s) below the CLB Detent If one thrust lever is set to below the CLB detent, the FMA triggers a LVR ASYM message, as a reminder to the flight crew (e.g. this configuration might be required due to an engines high vibration level). However, if all thrust levers are set to below the CLB detent, with the A/THR active, then the ECAM repeatedly triggers the AUTO FLT AUTOTHRUST LIMITED caution. This is because there is no operational reason to be in such a situation, and to permanently limit A/THR authority on all engines. In this case, all thrust levers should either be brought back to the CLB detent, or the A/THR should be set to OFF. Thrust Levers beyond the CLB Detent If all thrust levers are set to beyond the CLB detent when A/THR is active, the flight crew manually controls thrust to the Thrust Lever Position. The FMA displays MAN THR in white, and the A/THR is armed. As a reminder, LVR CLB flashes on the FMA. This technique is most effective when the aircraft speed goes significantly below target. When the aircraft speed or acceleration is satisfactory, the thrust levers should be brought back to the CLB detent. This re-activates the A/THR.
 SPEED DROP IN APPROACH: RECOMMENDED RECOVERY TECHNIQUE
 IAS Iower thantarget speed
 with ATHR SPEED mode
 beyond CLB
 Push levers Bring levers
 back into CLB detent(if acceleration satisfactory)
 MAN THRwith ATHR blueThrust Increases
 FOF 01030 00024 0001 NOTE: When using this technique during approach (e.g. to regain VAPP), the thrust levers should be moved past the CLB detent, but not beyond the MCT. In most cases, it is not necessary to go beyond MCT as the PF may inadvertently advance thrust levers all the way to the TOGA stop, and thereby engage go-around mode.
 Operations with One Engine Inoperative The same principles also apply to an engine failure situation, except that A/THR can only be active when the thrust levers are set between IDLE and MCT.
 A/THR OPERATING SECTORS - ONE ENGINE INOPERATIVE
 IDLE TOGA
 MC
 T
 ATHR ON Sector
 MANTHR
 ATHRArm
 ed
 FOF 01030 00025 0001
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 In case of engine failure, the thrust levers will be in MCT detent for remainder of the flight. This is because MCT is the maximum thrust that can usually be commanded by the A/THR for climb or acceleration. To Set Auto Thrust Off
 HOW TO SET A/THR OFF
 TOGA
 FLXMCT
 SPD HDG LATHDG V/S
 ALT LVL/CH V/S
 METRICALT
 100 1000 UP
 SPDMACH
 HDGTRK
 V/SFPA
 AP1 AP2
 A/THR
 ON
 PUSHTO
 LEVELOFF
 APPRLOC ALT
 A/THR
 305 29000
 NOT RECOMMENDED:3
 USE OF ATHR P/B ON FCU
 1
 2
 RECOMMENDED METHOD:USE OF THE INSTINCTIVEDISCONNECT P/B
 COMMONLY USED AT LANDING:THRUST LEVERSSET TO IDLE
 R0
 /TH
 A
 FOF 01030 00026 0001 1) USE OF INSTINCTIVE DISCONNECT (I/D) PUSHBUTTON If the I/D pushbutton is pressed when the thrust levers are in CLB detent, thrust will increase to MAX CLB. This may cause thrust to increase. For example, during approach the A/THR in SPEED mode commands approximately N1 55 %. If the PF presses the I/D pushbutton, the A/THR goes off and thrust goes to MAX CLB. This will destabilize the approach. Therefore, the recommended technique for setting A/THR to off is:
 • Match the thrust levers to approximately the current thrust setting by aligning the doughnuts with the needles.
 • Press the I/D pushbutton This technique minimizes thrust changes when disconnecting the A/THR.
 RECOMMENDED TECHNIQUE TO SET A/THR OFF
 5
 55.0
 Press I/DBring thrust
 levers to actualthrust
 TLP 55
 5
 55.0
 A/THR ON
 A/THR OFF
 FOF 01030 00027 0001
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 2) THRUST LEVERS SET TO IDLE If thrust levers are set to IDLE, A/THR is set to off. This technique is usually used in descent when the A/THR is in THR IDLE, or at landing. During flare, with the A/THR active, the thrust levers are still in the CLB detent. When thrust reduction is required for landing, the thrust levers should be moved smoothly and set to the IDLE stop. This will retard thrust and set A/THR to off. As a reminder, the "RETARD" aural alert will sound. In flare, this aural alert will occur at 20 feet, (except in the case of autoland, where it occurs at 10 feet). The A/THR can be reactivated by pressing the pushbutton on the FCU, and returning the thrust levers to the applicable detent. The thrust levers should be immediately returned to the applicable detent in order to avoid an ECAM "AUTOTHRUST LIMITED" message 3) USE OF THE FCU PUSHBUTTON Use of the FCU pushbutton is considered to be an involuntary A/THR off command (e.g. in the case of a failure). When pressed, thrust is frozen and remains locked at the value it had when the flight crew pressed the A/THR pushbutton. An ECAM caution and an FMA message triggers during thrust lock:
 • THR LK appears in amber on the FMA
 • The ECAM caution is: AUTOFLT: ATHR OFF ENG.........THR LOCKED Thrust Levers.....Move
 In this case, when the flight crew moves the thrust levers out of detent full manual control is recovered and the THR LK message disappears from the FMA. This feature should normally not be used, unless the instinctive disconnect pushbuttons are inoperative. Alpha Floor When the aircraft’s angle-of-attack goes beyond the ALPHA FLOOR threshold, it means that the aircraft has decelerated significantly (below ALPHA PROT speed). A/THR activates automatically and orders TOGA thrust, regardless of the thrust lever position.
 SPEED SCALE AND FMA INDICATIONS IN A TYPICAL A FLOOR CASE
 When A Floor triggered
 TOGA thrust(although levers Idle)
 When out of A FLOOR
 TOGA LK
 A FLOOR TOGA LKA/THR A/THR
 FOF 01030 00030 0001
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 When the speed decreases, so that the angle-of-attack reaches the ALPHA FLOOR threshold, A/THR activates and orders TOGA thrust, despite the fact that the thrust levers may be at IDLE. When the aircraft accelerates again, the angle-of-attack drops below the ALPHA FLOOR threshold. TOGA thrust is maintained or locked. TOGA LK appears on the FMA to indicate that TOGA thrust is locked. The desired thrust can only be recovered by setting A/THR to off with the instinctive disconnect pushbutton. ALPHA floor is available, when the flight controls are in NORMAL LAW, from lift off to 100 ft R/A at landing. It is inhibited in some cases of engine failure. A/THR Use - Summary Use of A/THR is recommended during the entire flight. It may be used in most failures cases, including:
 • Engine failure, even during autoland
 • Abnormal configurations A/THR USE IN FLIGHT
 At THR RED ALT (until landing)
 GO AROUNDThrust levers: TOGA
 A/THR armed (blue on FMA)
 At TAKE OFFThrust levers: TOGA or FLEXA/THR armed (blue on FMA)
 In APPROACHThrust levers: CLB (or MCT in case of engine failure)
 A/THR active in speed mode
 Hold the thrust levers and push them forward (notabove MCT) temporarily if required for additional thrust
 FLARE and LANDINGThrust levers: IDLE when required
 A/THR off
 Note: no automatic RETARD except in autoland. This explains why the RETARD call out comes at 20 ft in all cases, except AUTOLAND where it comes at 10 ft.
 Thrust levers: CLB (or MCT in case of engine failure)A/THR active (white on FMA) in speed or thrust mode
 FOF 01030 00029 0001
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 AP, FD, A/THR MODE CHANGES AND REVERSIONS Introduction The flight crew manually engages the modes. However, they may change automatically, depending on the:
 • AP, FD, and A/THR system integration
 • Logical sequence of modes
 • Mode Reversions. AP, FD, A/THR System Integration There is a direct relationship between aircraft pitch control, and engine thrust control. This relationship is designed to manage the aircraft’s energy.
 • If the AP/FD pitch mode controls a vertical trajectory (e.g. ALT, V/S, FPA, G/S): o A/THR controls speed
 • If the AP/FD pitch mode controls a speed (e.g. OP CLB, OP DES): o A/THR controls thrust (THR CLB, THR IDLE)
 • If no AP/FD pitch mode is engaged (i.e. AP is off and FD is off): o A/THR controls speed
 Therefore, any change in the AP/FD pitch mode is associated with a change in the A/THR mode.
 Note: For this reason, the FMA displays the A/THR mode and the AP/FD vertical mode columns next to each other.
 The Logical Sequence Of Modes In climb, when the flight crew selects a climb mode, they usually define an altitude target, and expect the aircraft to capture and track this altitude. Therefore, when the flight crew selects a climb mode, the next logical mode is automatically armed. For example:
 AP/FD MODE CAPTURE AND TRACKING (1)
 ALT
 ALT
 CaptureConditions
 V/S + 2000ALT
 ALTOP CLB
 CaptureConditions
 Conditions
 Conditions
 ALT*
 ALT*
 Tracking
 Tracking
 FOF 01030 03717 0001
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 The flight crew may also manually arm a mode in advance, so that the AP/FD intercepts a defined trajectory. Typically, the flight crew may arm NAV, LOC-G/S, and APPNAV-FINAL. When the capture or tracking conditions occur, the mode will change sequentially.
 AP/FD MODE CAPTURE AND TRACKING (2)
 HDGNAV
 HDGALTG/S LOC
 ALTG/S
 LOC*
 NAV
 ALTG/S
 LOC
 FOF 01030 03719 0001 These logical mode changes occur, when the modes are armed. They appear in blue on the FMA. Mode Reversions General
 Mode reversions are automatic mode changes that unexpectedly occur, but are designed to ensure proper AP, FD, and A/THR operations, together with flight crew input (or when entering a F-PLN discontinuity). For example, a reversion will occur, when the flight crew:
 • Changes the FCU ALT target in specific conditions
 • Engages a mode on one axis, that will automatically disengage the associated mode on the other axis
 • Manually flies the aircraft with the FD on, but does not follow the FD orders, which leads to the aircraft to the limits of the flight envelope.
 Due to the unexpected nature of their occurrence, the FMA should be closely-monitored for mode reversions. 1) FLIGHT CREW CHANGE OF FCU ALT TARGET ► ACTIVE VERTICAL MODE NOT POSSIBLE
 FCU CHANGE RESULTING REVERSION TO VS MODE
 FCU ALT TargetChange
 DOWN, while inOP CLB (CLB)
 While ALT *
 UP, while in OP DES (DES)
 V/S (FPA)
 FOF 01030 03721 0001 This reversion to the V/S (FPA) mode on the current V/S target does not modify the pitch behavior of the aircraft. It is the flight crew’s responsibility to change it as required.
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 2) FLIGHT CREW HDG OR TRK MODE ENGAGEMENT ► DISENGAGEMENT OF ASSOCIATED MODE ON THE VERTICAL AXIS This reversion is due to the integration of the AP, FD, and A/THR with the FMS. When the flight crew defines a F-PLN, the FMS considers this F-PLN as a whole (lateral + vertical). Therefore, the AP will guide the aircraft along the entire F-PLN:
 • Along the LAT F-PLN (NAV APP NAV modes)
 • Along the VERT F-PLN (CLB DES FINAL modes). Vertical managed modes can only be used if the lateral managed NAV mode is used. If the flight crew decides to use selected mode, the autopilot will no longer guide the aircraft along the vertical F-PLN. Therefore, in climb:
 LATERAL MODE CHANGE AND VERTICAL MODE REVERSION
 CLB NAVIf HDG or TRK mode is
 engaged,CLB reverts to OP CLB
 OP CLB HDG
 FOF 01030 03726 0001 In descent:
 LATERAL MODE CHANGE AND VERTICAL MODE REVERSION
 FINAL APP
 G/S LOC
 DES NAV
 V/S TRK
 or
 If HDG or TRK mode isengaged,
 to V/SThe vertical mode reverts
 V/S HDG
 FOF 01030 03727 0001 This reversion to V/S (FPA) mode on the current V/S target does not modify the pitch behavior of the aircraft. It is the flight crew’s responsibility to adjust pitch, if necessary. 3) THE AIRCRAFT ENTERS A F-PLN DISCONTINUITY NAV mode is lost when entering a F-PLN discontinuity. On the lateral axis, the aircraft reverts to HDG (or TRK) mode. On the vertical axis, the same reversion (as the one indicated above) occurs.
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 4) THE PF MANUALLY FLIES THE AIRCRAFT WITH THE FD ON, AND DOES NOT FOLLOW THE FD PITCH ORDERS If the flight crew does not follow the FD pitch orders, an A/THR mode reversion occurs. This reversion is effective when the A/THR is in THRUST MODE (THR IDLE, THR CLB), and the aircraft reaches the limits of the speed envelope (VLS, VMAX):
 REVERSION TO SPEED MODE
 THR IDLE DES
 SPEED
 SPEED
 SPEED
 SPEEDTHR CLB CLB
 If the flight crewpitches
 the aircraft up,
 and the speeddecreases
 to VLS
 A/THR REVERTS TO SPEED MODE
 and the speedincreasesto VMAX
 A/THR REVERTS TO SPEED MODE
 THR IDLE OP DES
 THR CLB OP CLB
 FOF 01030 03728 0001
 If the flight crewpitches
 the aircraft down,
 A/THR in SPEED mode automatically readjusts thrust to regain the target speed. The FD bars will disappear because they are not being followed by the PF.
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 OPERATIONAL PHILOSOPHY - ECAM
 INTRODUCTION The Electronic Centralized Aircraft Monitoring (ECAM) system is a main component of Airbus two-crewmember cockpit, which also takes the "dark cockpit" and "forward-facing component of Airbus two-crewmember cockpit into account. The purpose of the ECAM is to:
 • Display aircraft system information
 • Monitor aircraft systems
 • Indicate required flight crew actions, in most normal, abnormal and emergency situations.
 The ECAM is a system, which, through text and graphic displays, enables the crew to do most things from ensuring passenger comfort by monitoring cabin temperature to dealing with multiple system failures without the need for paper checklists. As the ECAM is available in most failure situations, it is a significant step in the direction towards a paperless cockpit and the removal of memory items.
 MAIN PRINCIPLES Information Provided When Needed One of the main advantages of the ECAM is that it displays applicable information to the flight crew, on an "as needed" basis. The following outlines the ECAM’s operating modes: Normal Mode: Automatically displays systems and memos, in accordance with the flight phase. Failure Mode: Automatically displays the appropriate emergency/abnormal procedures, in addition to their associated system displays. Advisory Mode: Automatically displays the appropriate system display associated with an abnormal parameter. Manual Mode: Enables the flight crew to manually select any system display via the ECAM Control Panel (ECP). Most warnings and cautions are inhibited during critical phases of flight (T/O INHIBIT, LDG INHIBIT), because most system failures will not affect the aircraft’s ability to continue a takeoff or landing.
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 Display of system failures and take off / landing memo are flight phase sensitive. Take off and landing memo is only displayed at the appropriate time. Before announcing “no blue”, ensure that the take-off or landing memo is actually displayed by referring to the memo title i.e. T.O. or LDG. Some failures are suppressed at critical phases of flight, however failures critical to a particular phase of flight will always be displayed. Note that these flight phases are different from the flight phases used by FMGS. On the Systems Display (SD) some pages are phase-selected i.e. the WHEEL page is automatically displayed after engine start. The cruise page is not selectable, but is continuously displayed from 1500 ft after take-off to landing gear extension unless a warning/caution is displayed, or a system page has been manually selected. The EMER CANC p/b may be used by the crew to cancel any cautions or warnings that are spurious or intermittent and are effectively nuisance warnings. The RCL p/b is used to either cancel the suppression of caution messages by the EMER CANC p/b or to review cautions or warnings which have been cleared using the CLR p/b. Failure Levels There are three levels of warning/caution.
 Failure Level Priority Color Coding Aural Warning Recommended Crew Action
 Level 3 Safety Red CRC Immediate
 Level 2 Abnormal Amber SC Awareness, then Action
 Level 1 Degradation Amber None Awareness, then Monitoring
 In the event of multiple failures there is a hierarchy, which determines which failure, is displayed on the E/WD i.e. level 3 takes priority over level 2. Furthermore there is a hierarchy within each of the three levels to ensure that the most important failures are displayed to the pilots first. In addition to the three levels of warning/caution, the ECAM also differentiates between Independent Failures, Primary Failures and Secondary Failures as follows:
 • Independent Failures – a failure that does not affect other systems. The system title is underlined on the E/WD.
 • Primary Failure – a failure that affects other systems and causes secondary failures. The failure title is boxed on the E/WD.
 • Secondary Failure – a failure that is caused by a primary failure and not unserviceability of that particular system. Secondary failures are in amber preceded by an asterisk on the right hand side of the E/WD.
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 Feedback The ECAM provides the flight crew with feedback, after action is taken on affected controls: The System Display: Displays the status change of affected components. The Memo: Displays the status of a number of systems selected by the flight crew (e.g. anti ice). The Procedures: When the flight crew performs a required action on the cockpit panel, the ECAM usually clears the applicable line of the checklist (except for some systems or actions for which feedback is not available). The ECAM reacts to both, failures and pilot action.
 ECAM HANDLING
 Task Sharing Task sharing is essential to effective ECAM operation, particularly in the case of abnormal operations. Normal Operations
 On ground, the ECAM MEMO is reviewed for feedback on temporarily-selected items (e.g. SEAT BELTS/IGNITION/ENG Anti Ice), and to check whether IR’s are aligned. If alignment is not complete, the time remaining will be displayed. It is, therefore, not necessary to refer to the OVHD panel. In cruise, the main systems should periodically be reviewed during flight (ENG, BLEED, ELEC, HYD, FUEL, F/CTL), to ensure that they are operating normally, and to detect any potential problem in advance. The ECAM MEMO must be included in the instrument review. In cruise, in most of the cases, it should be blank. It helps to make the flight crew aware of any system that a flight crewmember temporarily selected, but forgot to deselect. A STS label, displayed at the bottom of the E/WD, indicates that there is a STATUS to be reviewed. Therefore, when a C/L calls for STATUS review, press STS only if the label appears. If there is an STS at engine shutdown, it will pulse at the bottom of the E/WD. If this is the case, the STATUS page should be reviewed for help in completing the technical log. ECAM Advisory
 The flight crewmember that first notices an advisory announces: "ADVISORY on XYZ system". Then, the PF requests the PNF to review the drifting parameter. If time permits,
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 the PNF may refer to the QRH section 2 which contains recommended actions in various advisory situations. Abnormal Operations
 When the ECAM displays a warning or caution it is of primary importance that task sharing is respected and the procedure is not rushed. The first priority, as always, is to ensure a safe flight path. The successful outcome of any ECAM procedure depends on:
 • Correct reading and application of the procedure,
 • Effective task sharing, and
 • Conscious monitoring and crosschecking. The key points for the use of ECAM in the event of a failure are;
 • PF – Fly, Navigate and then Communicate and Manage– in that order.
 • PNF – monitor the PF and then deal with the failure on command of PF.
 • Both pilots to identify the failure and confirm by reference to SD and E/WD.
 • PNF to request clear, PF to confirm before CLR is pressed. The PF usually remains the PF for the entire flight unless the Captain decides to take control. When the PF announces: "I have control & communication", the PNF confirms: "You have control & communication". Some selectors or pushbuttons (including the ENG MASTER switch, FIRE pushbutton, IR, IDG and, in general, all guarded switches) must be crosschecked by both the PF and PNF before they are moved or selected, to prevent the flight crew from inadvertently performing irreversible actions. Read the ECAM carefully, as it is possible to misread drills particularly the countdown for fire bottle discharge. Although the overhead panel is uncluttered, misidentification of switches or P/B’s is possible. When action on overhead panel P/B’s or switches is required by ECAM, identification of the correct panel is aided by reference to the white writing etched on the side of each system panel. Before performing any action, the PNF should keep this sequence in mind: "System, then procedure/selector, then action" (e.g. "Air, Cross-bleed, Close"). This approach, and announcing an intended selection before doing the action, enables the PNF to keep the PF aware of the progress of the procedure. It is important to remember that if a system fails, the associated FAULT light on the system pushbutton (located on the overhead panel) will come on in amber and enable correct identification. After selecting a system switch or pushbutton, the PNF should check the SD to verify that the selected action has occurred (e.g. closing the cross-bleed valve should change the indications that appear on the SD).
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 GENERAL OVERVIEW OF ASSIGNED ACTIONS
 With reference to the diagram above:
 1. The PNF should look at the associated SD on the lower ECAM to analyze and confirm the failure prior to taking any action.
 Note: The sensors used for the SD are different from the sensors that trigger failure.
 2. In case of a failure during takeoff or go-around, ECAM actions should be delayed until the aircraft reaches approximately 400 feet and is stabilized on a safe trajectory. This is an appropriate compromise between stabilizing the aircraft and delaying action.
 Note: GF philosophy in Chapter 8 of OM A, only allows “Primary” or “Recall” actions below MSA.
 3. The PNF will request “CLEAR – TITLE OF SYSTEM?” (i.e. only what is underlined) e.g. “CLEAR ELECTRICS?” after all actions associated with that particular system have been completed. The PF will confirm that all actions have been completed before responding, “CLEAR – TITLE OF SYSTEM”.
 o In the case of multiple failures complete all required actions (blue) associated with the first red or amber title. Then deal with next failure. The second drill is then carried out until its red/amber title can be cleared, before starting on the third etc.
 o Don’t leave the red or amber title on the E/WD when all actions associated with that failure have been completed. Clear each one as it is dealt with.
 PNFPF
 First pilot who notices:RESET
 "TITLE OF FAILURE"MASTER CAUTION/MASTER WARNING .......ANNOUCE ................................
 CONFIRM (1) ECAM ..............................ECAM ACTION (2)ORDER .................
 (3)
 (4)
 CHECKCLEAR
 ECAM ACTION COMPLETE .... CONFIRM ..................................
 PERFORM
 CLEAR
 ECAM ACTIONS ..................
 ECAM ........................................
 “CLEAR "TITLE of SYS"CONFIRM ....................
 CLEAR "name of SYS"? REQUEST ......
 ANALYSE …CLEAR "TITLE of SYS"?
 CLEAR SYSTEM PAGE ....................REQUEST ......SYSTEM DISPLAY ....................
 CLEAR STATUS? STATUS?
 READ ANNOUNCE ..........................STATUS ....................................... REQUEST .................
 CLEAR (6) ECAM ACTIONS
 STATUS ...............................ANNOUNCE ..............COMPLETED
 STATUS (5)
 CLEAR STATUS
 CONFIRM .......................... CONFIRM ...................
 SITUATION ASSESMENT/DECISION
 FOF 01040 00028 0001
 FLY THE AIRCRAFT
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 o When all necessary actions are complete there will be no amber or red displayed on the E/WD.
 o When reviewing secondary failures (FCOM 1.31.25 -Indicating/Recording Systems – ECAM Sequence) follow the same discipline of request and confirmation before action on CLR p/b.
 4. When the ECAM displays several system pages, the sequence (request and confirmation before clearance) should be repeated for each system page.
 o When reading the list of INOP items, the PNF will read ALL the items on the list.
 5. The PF may command “STOP ECAM” at any time during the ECAM drill and ask the PNF to perform other actions (such as Normal Checklist, Flap retraction, FMGC modification, application of an OEB, Computer reset etc). When the PF wishes to resume ECAM drills, he will command “CONTINUE ECAM”.
 6. Both pilots then review the status page. A green overflow arrow indicates further pages of status messages.
 o The Status page can be recalled at any time and is very useful as an aid for briefing descent and approach planning.
 o When the flight crew selects CONF 1 for approach, or sets QNH during descent (when APPR C/L should be requested), the SD automatically displays the STATUS. The STS should again be carefully reviewed, and the required procedure applied.
 7. If time permits, consider consulting FCOM.3 after ECAM actions have been completed. It may contain additional notes or information not displayed on ECAM. However do not prolong the flight for the sole purpose of reading the FCOM.
 Memory Items There are very few memory items:
 • Emergency descent initiation
 • First actions, in case of an unreliable speed indication
 • Loss of braking
 • Windshear (reactive and predictive)
 • EGPWS and GPWS
 • TCAS Land ASAP In some cases, the ECAM displays: "LAND ASAP": LAND ASAP: (red) indicates a high level of emergency. Actions must not be delayed, and closest airport should be considered for diversion.
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 LAND ASAP: (amber) the flight crew must assess the seriousness of the situation, and possibly consider selecting the nearest suitable airport for diversion.
 NOTE: See also GF Policy in Chapter 8 for continued flight with an engine inoperative.
 OEB Reminder Some Operational Engineering Bulletins (OEBs) contain information that may affect flight crew actions in the event of a system failure. OEBs are filed in the QRH. The OEB reminder function is NOT activated on any GF aircraft. Therefore, for any ECAM warning/caution that is affected by an OEB, the ECAM will NOT display a: "Refer to QRH Proc" line. Flight crew should therefore maintain an awareness of procedures that are affected by an OEB by reviewing the OEB list during preflight. In these failure cases, the flight crew should refer to the applicable procedure in the QRH and IGNORE the ECAM procedure as applicable. Paper Procedures Some procedures always require reference to the QRH as the ECAM is not capable of analyzing the failure as well a pilot. The following are examples of such procedures:
 • All Engine Failure Procedure
 • Fuel Leak Procedure
 • SMOKE/FIRE/FUMES Procedure
 • ADR Check Procedure
 • Unreliable Airspeed Procedure
 • Flap/Slat Jammed procedure Further, ECAM will sometimes call for reference to the QRH for amplified information. The following are examples of such procedures:
 • Landing Distance Procedure
 • LANDING WITH SLATS or FLAPS JAMMED Procedure
 • Total Electrical Failure
 • Evacuation Drills Assessing The Aircraft Status Following certain failures or after multiple failures, the status page may contain an excess of information. In order to extract the information essential for landing the aircraft safely use the following guide:
 • CONFIG – flap/slat setting, approach speed increment, landing distance factor and control law for landing.
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 • GEAR – when to lower gear and whether normal or gravity lowering.
 • BRAKES – normal, alternate or alternate without anti-skid (1000 PSI maximum brake pressure).
 • REVERSE – availability. Note: If a reverser is shown as inoperative on status page, do not select that reverser on landing, as the reverser will not deploy but reverse idle is selected. This is higher than modulated idle and will produce increased forward thrust provided the engine is running.
 If The ECAM Warning (Or Caution) Disappears While Applying The Procedure: If an ECAM warning disappears, while a procedure is being applied, the warning can be considered no longer applicable and the application of the procedure can be stopped. For example, during the application of an engine fire procedure, if the fire is successfully extinguished with the first fire extinguisher bottle, the ENG FIRE warning disappears, and the procedure no longer applies. Any remaining relevant ECAM procedures should be performed as usual. ECAM System Faults Display Unit Failures
 When dealing with failures in mono (Single) ECAM display the same principles discussed above are valid, but disciplined use of the ECAM control panel is even more important since there is no automatic display of SD associated with the failure – confirmation of the failure will require the relevant system page p/b to be pressed and held. This is also true when reviewing secondary failures. Status page will only be displayed when STS p/b is pressed and held. In order to view page two or three of status messages, the STS p/b must be released for less than 2 seconds and then pressed and held again. DMC Failures
 If a DMC fails (corresponding DU shows a diagonal line), the flight crew can replace DMC 1 or 2 with DMC 3 by turning the EIS DMC switch on the SWITCHING panel to "CAPT 3" or "F/O 3". ECP Failure
 In the case of an ECP failure, the CLR, RCL, STS, ALL and EMER CANCEL keys will continue to operate, because they are hardwired to the FWC/DMC. Therefore, the “ALL” key can be used to scroll all SD pages and display the desired one by releasing the key, when the desired SD page appears.
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 Fluctuating Caution
 Any fluctuating caution can be deleted with the EMER CANCEL pushbutton. When pressed, the EMER CANCEL pushbutton deletes both the aural alert, and the caution for the remainder of the flight. This is indicated on the STATUS page by the “CANCELLED CAUTION” title. Pressing and holding the RCL key for more than three seconds can recall any caution messages that have been inhibited via the EMER CANCEL pushbutton. The EMER CANCEL pushbutton inhibits any aural warning that is associated with a red warning, but does not affect the warning itself.
 USE OF SUMMARIES
 General Summaries consist of QRH procedures and are designed to assist the flight crew to manage applicable actions in the event of an EMER ELEC CONFIG or DUAL HYDRAULIC failure. In all cases, ECAM actions should be applied first (actions and STATUS review). The PNF should refer to the applicable QRH summary only after announcing: "ECAM ACTIONS COMPLETED". When a failure occurs, and after performing the ECAM actions, the PNF should refer to the "CRUISE" section of the summary, to determine the landing distance coefficient. The PNF can compute the landing distance with the failure to decide whether or not to divert. Approach Preparation As usual, approach preparation includes a review of the ECAM STATUS. After reviewing the STATUS, the PNF should refer to the "CRUISE" section of the summary to determine the VREF correction, and compute the VAPP. This assumes that the PNF is aware of the computation method, and uses the VREF displayed on the MCDU (with the updated destination). The summary provides a VREF table in the event that failure also results in the loss of the MCDU. The LANDING and GO-AROUND sections of the summary should be used for the approach briefing. Approach To perform the APPR PROC, the APPROACH section of the summary should be read (mainly because of the flap extension procedure that does not entirely appear on the ECAM). This assumes that the recommendations, provided in this part of the summary are sufficient for understanding, and that it will not be necessary for the flight crew to consult the "LANDING WITH FLAPS (SLATS) JAMMED" paper procedure. The PNF should then review the ECAM STATUS and check that all the APPR PROC actions have been completed.
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 SEQUENCE
 E/WDPROC
 1
 248
 STATUS
 QRH SUMMARY
 CRUISE
 APPR
 Decision
 Vapp
 3
 5
 7
 LANDING
 GO AROUND
 6Approach
 In cruise
 Approachpreparation
 Briefing
 SD
 FOF 01040 03720 0001
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 NORMAL OPERATIONS - INTRODUCTION This Chapter outlines the techniques that should be applied for each flight phase in order to optimize the use of Airbus aircraft. It must be read in parallel with the FCOM, which provides normal procedures and their associated task sharing, callouts, and checklists. All of these flying techniques are applicable to normal conditions. NORMAL OPERATIONS - PRESTART
 TAKEOFF BRIEFING – (REF: FCOM 3.3.6) The diagram below depicts the areas on the PFD, ND, SD, FCU and MCDU that must be referenced by the PF while performing the takeoff briefing.
 TAKE OFF BRIEFING WITH ASSOCIATED CHECKS
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 1M
 isce
 ll ane
 ous
 Aircraft type and model (Tail strike awareness)
 NOTAMSAircraft technical status (MEL and CDL considerations, relevant OEB)
 WeatherRWY conditionsUse of ENG/Wings Anti IceENG Start ProcedurePush BackExpected Taxi ClearenceUse of RadarUse of Packs for Takeoff
 Estimated TOW
 2
 INT
 BPA
 GE
 TAKE
 OFF
 PE R
 FPA
 GE
 3
 Extra time at destination
 T/O RWYT/O CONF
 TRANS ALTTHR RED / ACC Altitude
 Minimum Safe Altitude
 (FOB on EW/D)
 FLEX TOGA on EW/D)(V1, V2 on PFD)
 ...................................................................
 ....................................................................
 FLIG
 HT
 PLAN
 4Ab
 norm
 al o
 per a
 tions
 Flight Plan description (*)First assigned FL
 V1, VR, V2FLEX / TOGA .....................................................
 RAD NAV (RAD NAV on ND)(SID on MCDU FPLN page)
 (altitude target in blue on PFD).......................
 .................................
 ..................................................................
 For any failure before V1:CAPT will call "STOP" or "GO"
 In case of failure after V1:Continue T/O, No action before 400ft AGL except gear upReaching 400ft AGL, ECAM actionsReaching EO ACC altitude, Stop ECAm, Push for ALT, accelerationand clean upAt green dor: OP CLB, MCT, continue ECAM, after T/O C/L, statusENG Out routing: EOSID, SID, radar vector, immediate return...
 Block Fuel
 FOF 02020 03880 0001
 items that must be cross-checked on associated display.
 NOTE: The take-off briefing must contain all the required elements specified in OM A Chapter 8.
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 NORMAL OPERATIONS – ENGINE START
 PREFACE Engines usually start using the Automatic Starting function. The Full Authority Digital Engine Control (FADEC) systems control this engine Automatic Starting function, and takes appropriate action, if engine parameters are exceeded. This function extends significantly the duration of engine life. The thrust levers must be confirmed at "idle" before engine-start. If the thrust levers are not at "idle", the thrust increases above idle after engine-start, and can result in a hazardous situation. However, an ENG START FAULT ECAM warning triggers, to indicate that the flight crew must set the thrust levers to "idle".
 ENGINE START MALFUNCTION It is normal to use Automatic starts during line operation. The FADEC controls the start. If the FADEC senses any abnormality, it automatically shuts the fuel, motors the engine and attempts a new start. The ECAM will display a blue action line “New Start in Progress”. The FADEC may order up to 2 start attempts on A320 in one start cycle. If the FADEC is still unable to start the engine, the ECAM displays the blue action line “ENG MASTER OFF”. Once the Engine Master is selected OFF by the Captain, one start cycle is deemed to have been completed. During the abnormal start if the ECAM is cleared and since the start is not being timed, the captain has no reference when to put the ENGINE MASTER OFF. Hence, during a start sequence, the ECAM should NOT be cleared until, either the Engine has started, or until the ENG MASTER has been put OFF. Once the ENG MASTER has been put OFF, the ECAM should be cleared. Following an unsuccessful manual start, the Captain should carry out a dry crank in accordance with the procedure in FCOM 3.02.70 “ENG 1(2) START FAULT”, observing the starter limitations.
 ENGINE MANUAL START The manual start is to be used exceptionally in case of starter valve problem, low EGT margins, high residual EGT or dry crank. It may be recommended for high altitude operation or following an aborted engine start. Since starts, apart from automatic starts, are not routinely practiced, it is strongly recommended that the F/O first read the start procedure including all notes from FCOM 3.04.70. Once both pilots understand the procedure, F/O should read only the action lines and the Captain should start the engine. The Captain may, at his discretion, ask the F/O to put ON/OFF the Manual Start push button, or he may do it himself. The FADECs have limited authority during a MAN start sequence. They ensure the start valve closure at 50% N2. They also ensure a passive monitoring of engine parameters
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 with potential warning but do not have the authority to abort a MAN start. The use of the stopwatch is therefore highly recommended to check that starter engagement time remains within the limits. The Captain must keep his hand on or near the Eng Start Switch, and must put the Eng Master OFF in case of abnormal start or fire during start.
 TAILPIPE 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. The tail pipe fire is an internal fire contained within the engine where no sensitive areas are affected. If ground staff reports a tail pipe fire, the crew must:
 • Shutdown the engine (Master switch off)
 • DO NOT press the engine fire pushbutton
 • Crank the engine using either the opposite bleed, APU bleed or external pneumatic power (ENG START SEL to CRANK then MAN START ON).
 • Communicate with the Cabin Crew and Passengers using the PA, to reassure them, as there have been instances of passengers and/or crew taking the initiative to evacuate the aircraft, causing unnecessary injury.
 The fire push button must not be used, as this would de-energize the FADECs, preventing the motoring sequence. The fire extinguisher must not be used, as it provides no benefit to extinguish 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 is to be used as a last resort as chemical or dry chemical powder causes serious corrosive damage to the engine.
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 NORMAL OPERATIONS – AFTER START
 When the engines have started, the PF sets the ENG START selector to NORM to permit normal pack operation. At this time, the After Start Flow Pattern begins. Leave the APU running if the APU bleed is to be used for T/O.
 AFTER START FLOW PATTERN
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 NORMAL OPERATIONS – TAXI
 TAXI ROLL AND STEERING Before taxi, check that the amber "NWS DISC" ECAM message is off, to ensure that steering is fully available. Thrust Use Only a little power is needed above thrust idle, in order to get the aircraft moving (N1 40%). Excessive thrust application can result in exhaust-blast damage or Foreign Object Damage (FOD). Thrust should normally be used symmetrically. Tiller And Rudder Pedals Use Pedals control nose-wheel steering at low speed (± 6 degrees with full pedal deflection). Therefore, on straight taxiways and on shallow turns, the pilot can use the pedals to steer the aircraft, keeping a hand on the tiller. In sharper turns, the pilot must use the tiller. Steering Technique Nose-wheel steering is "by-wire" with no mechanical connection between tiller and the nose-wheel. The relationship between tiller deflection and nose-wheel angle is not linear and the tiller forces are light.
 TILLER DEFLECTION VS NOSEWHEEL STEERING ANGLE
 STEERING
 TILLER
 14°
 20°
 4°
 40° FOF 02040 03882 0001 Therefore, the PF should move the tiller smoothly and maintain the tiller’s position. Any correction should be small and smooth, and maintained for enough time to enable the pilot to assess the outcome. Being over-active on the tiller will cause uncomfortable oscillations. On straight taxiways, the aircraft is correctly aligned on the centerline, when the centerline is lined-up between the PFD and ND.
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 CORRECTLY FOLLOWING THE CENTERLINE
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 FOF 02040 03883 0001 CAUTION
 If both pilots act on the tiller or pedals, their inputs are added until the maximum value of the steering angle (as programmed within the BSCU)
 is reached. When the seating position is correct, the cut-off angle is 20 degrees, and the visual ground geometry provides an obscured segment of 53 feet (16.15 meters). During taxi, a turn must be initiated before an obstacle approaches the obscured segment. This provides both wing and tail clearance, with symmetric thrust and no differential braking. Asymmetric thrust can be used to initiate a tight turn and to keep the aircraft moving during the turn. If nose-wheel lateral skidding occurs while turning, reduce taxi speed or increase turn radius. Avoid stopping the aircraft in a turn, because excessive thrust will be required to start the aircraft moving again. The flight crew should be aware that the main gear on the inside of a turn will always cut the corner and track inside of the nose-wheel track. For this reason, over-steer must be used.
 OVER STEERING TECHNIQUE
 FOF 02040 03884 0001
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 When exiting a tight turn, the PF should anticipate the steer out. Additionally, the PF should allow the aircraft to roll forward for a short distance to minimize the stress on the main gears. In the event that one or more tires is/are deflated on the main landing gear, the maximum permitted steering angle will be limited by the aircraft speed. Therefore, with one tire deflated, the aircraft speed is limited to 7 knots and nose-wheel steering can be used. With two tires deflated, the aircraft speed is limited to 3 knots and nose-wheel steering angle should be limited to 30 degrees. For turns of 90 degrees or more, the aircraft speed should be less than 10 knots. 180 Degree Turn In order to make an effective 180-degree turn, the CM1 should proceed as follows:
 • Taxi on the right-hand side of the runway, and turn left to establish a 25-degree divergence from the runway axis (using the ND or the PFD). The maximum ground speed is 10 knots.
 • When the aircraft is physically over the edge of the runway, smoothly initiate a full-deflection turn to the right.
 • Asymmetric thrust on the outboard engine/s should be used during the turn. Anticipation is required to ensure that asymmetric thrust is established before starting the turn [50%N1], in order to maintain a continuous speed of approximately 8 knots throughout the maneuver.
 • During the turn, it is essential to maintain minimum ground speed. This will avoid the need to significantly increase thrust in order to continue moving. When the aircraft is turning, the PNF should observe the ND, and call out the indicated Ground Speeds (GS)
 • Differential braking is not recommended so as to prevent stress on the landing gear assembly. In addition, a braked pivot-turn is NOT permitted (i.e. braking to fully stop the wheels on one main gear).
 • When turning on a wet or contaminated runway, (and to be more specific, when turning on the white or yellow marking that is painted on the runway) tight turns can cause the nose-wheel to jerk. This can be noisy and uncomfortable.
 The CM2 can perform the procedure symmetrically on the other side (i.e. Taxi on the left-hand side of the runway).
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 AIRCRAFT TURNING DIMENSIONS
 Y R3 R4 R5 R6 NWS Limit Angle
 Minimum Runway width with
 Asymmetric Thrust 4.61m 15.1 ft
 13.8 m 45.5 ft
 22m 72.2 ft
 18.3 m 60 ft
 21.9 m 71.1 ft
 72 degrees30 m 99 ft
 BRAKE CHECK When cleared to taxi, the PF should set the Parking Brake to "OFF". When the aircraft starts to move, the PF should check the efficiency of the normal braking system by gently pressing the brake pedals to ensure that the aircraft slows down. The PNF should also check the triple brake indicator to ensure that brake pressure indicates zero. This indicates a successful changeover from the alternate to the normal braking system.
 CARBON BRAKE WEAR Carbon brake wear depends on the number of brake applications and on brake temperature. It does not depend on the applied pressure, or the duration of the braking. The temperature at which maximum brake wear occurs depends on the brake manufacturer. Therefore, the only way the pilot can minimize brake wear is to reduce the number of brake applications.
 TAXI SPEED AND BRAKING On long, straight taxiways, and with no ATC or other ground traffic constraints, the PF should allow the aircraft to accelerate to 30 knots, and should then use one smooth brake application to decelerate to 10 knots. The PF should not "ride" the brakes. The GS indication on the ND should be used to assess taxi speed.
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 BRAKE TEMPERATURE
 The FCOM limits brake temperature to 300 Deg C. before takeoff is started. This limit ensures that any hydraulic fluid that may come into contact with the brake units will not be ignited in the wheel well after gear retraction. However, the brake temperature should not rise above 150 Deg. C. (fans off) in order to respect brake energy limitation in the case of a rejected takeoff. Thermal oxidation increases at high temperatures. Therefore, if the brakes absorb too much heat, carbon oxidation will increase. This is the reason why the brakes should not be used repeatedly at temperatures above 500 Deg. C. during normal operation. In addition, after heavy braking, the use of brake fans can increase oxidation of the brake surface hot spots, if the brakes are not thermally equalized.
 BRAKING ANOMALIES If the ACCU PRESS drops below 1500 PSI, the flight crew should be aware that the Parking Brake can, quite suddenly, become less efficient. This explains the amber range on the hydraulic pressure gauge of the ACCU PRESS. If the flight crew encounters any braking problems during taxi, they should set the A/SKID & N/W STRG Switch to OFF. They should not apply pressure to the pedals while setting the A/SKID & N/W STRG Switch to OFF. Then the PF should refer to the triple brake indicator and modulate the pressure as necessary.
 BRAKE FANS Brake fans cool the brakes and the brake temperature sensor. Therefore, when the brake fans are running, the indicated brake temperature will be significantly lower than the indicated brake temperature when the brake fans are off. Therefore, as soon as the brake fans are switched on, the indicated brake temperature decreases almost instantaneously. On the other hand, when the brake fans are switched off, it will take several minutes for the indicated brake temperature to increase and match the real brake temperature. When the fans are running, the difference between the indicated and the actual brake temperature can range from 50 Deg. C. (when the actual brake temperature is 100 Deg. C) to 150 Deg. C. (when the actual brake temperature is 300 Deg. C). Therefore, before takeoff, if the fans are running, the flight crew should refer to the indicated brake temperature. When the indicated brake temperature is above 150°C, takeoff must be delayed. Brake fans should not be used during takeoff, in order to avoid Foreign Object Damage to fans and brakes.
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 FLIGHT CONTROL CHECK
 At a convenient stage, before or during taxi, and before arming the autobrake, the PF silently applies full longitudinal and lateral sidestick deflection. On the F/CTL page, the PNF checks and calls out full travel of elevators and ailerons, and correct deflection and retraction of spoilers. As each full travel/neutral position is reached, the PNF calls out: "Full up, full down, neutral" "Full left, full right, neutral" The PF silently checks that the PNF calls are in accordance with the sidestick order. The PF then presses the PEDAL DISC p/b on the nose-wheel tiller, and silently applies full left and full right rudder, and then returns the rudder to neutral. The PNF follows on the rudder pedals and, when each full travel/neutral position is reached, calls out: "Full left, full right, neutral" Full control input must be held for sufficient time for full travel to be reached and indicated on the F/CTL page. The PNF then applies full longitudinal and lateral sidestick deflection, and on the F/CTL page, silently checks full travel and correct sense of all elevators and ailerons, and correct deflection and retraction of all spoilers.
 CAUTION If this check is carried out during taxi, it is essential that the PF remains
 “heads-up” throughout the procedure.
 TAKEOFF BRIEFING CONFIRMATION Takeoff briefing should usually be a brief confirmation of the full takeoff briefing made at the parking bay and should include any changes that may have occurred, e.g. change of SID, change in runway conditions etc.
 Note: As there is usually a time lapse since the briefing at the gate, it is useful to highlight at least the first cleared altitude, first track and the relevant MSA.
 If ATC clears the aircraft to maintain a specific heading after takeoff, turn the FCU HDG selector to disarm the NAV mode. The current aircraft heading will be displayed on the FCU and the ND, and the flight crew can then set the cleared heading. Once airborne, and above 30 feet, RA, RWY TRK engages. To fly the cleared heading, the FCU HDG knob should be pulled. Once cleared to resume the SID, a HDG adjustment may be necessary to intercept the desired track for NAV capture.
 Note: The A/C will fly the shortest turn, which might conflict with an ATC clearance
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 BEFORE TAKEOFF
 It is Gulf Air policy that all take-offs are normally performed with APU bleed ON and the packs set to ON. This will maintain the engine performance level, and passenger comfort. In the event of an APU auto-shutdown during takeoff, engine thrust is frozen until the thrust is manually-reduced. The packs revert to engine bleed that causes an increase of EGT, in order to maintain N1. If the take-off is performed with one pack unserviceable, the procedure states to set the failed pack to OFF. The take-off may be performed with the other pack ON (if performance permits) with TOGA or FLEX thrust, the pack being supplied by the onside bleed. In this asymmetric bleed configuration, the N1 take-off value is limited to the value corresponding to the bleed ON configuration and take-off performance must be computed accordingly.
 BEFORE TAKEOFF FLOW PATTERN
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 CAUTION DO not accept line up clearance if you are not fully ready for take-off.
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 NORMAL OPERATIONS – TAKE OFF
 THRUST SETTING If cross wind is at or below 20 Kts and there is no tail wind:
 • From idle to 50% N1 by reference to the TLA indicator on the N1 gauge.
 • When the engine parameters have stabilized, to the FLX/MCT or TOGA detent as appropriate.
 25.91.014
 Thrust Lever PositionTLP symbol
 FOF 02050 03853 0001 In case of tailwind or if cross wind is greater than 20 kts:
 • From idle to 50% N1 by reference to the TLA indicator on the N1 gauge.
 • Once stabilized, from 50 % N1 to 70% N1 by reference to the TLA indicator on the N1 gauge.
 • Then, to FLX / TOGA, as required to reach take-off thrust by 40 kts groundspeed. This procedure ensures that all engines will accelerate similarly. If not properly applied, this may lead to asymmetrical thrust increase, and, consequently, to severe directional control problem.
 Note: The thrust levers are not set to the proper take-off detent, e.g. FLX instead of TOGA, a message comes up on the ECAM.
 TAKE-OFF ROLL Once the thrust is set, the PF announces the indications on the FMA. The PNF must check that the thrust is set by 80 kts and must announce Power Set". The Captain must keep his hand on the thrust levers from when the thrust levers are set to TOGA/FLX notch until reaching V1. On a normal take-off, to counteract the pitch up moment during thrust application, the PF should apply half forward (full forward in cross wind case) sidestick at the start of the take-off roll until reaching 80 kts. At this point, the input should be gradually reduced to be zero by 100 kts. The PF should use rudder pedals to keep the aircraft straight. The nose-wheel steering will be effective until reaching 130 kts but its authority decreases at a pre-determined rate as the groundspeed increases and the rudder becomes more effective. The use of tiller
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 is not recommended during takeoff roll, because of its high efficiency, which might lead to aircraft overreaction. For crosswind takeoffs, routine use of into wind aileron is not necessary. In strong crosswind conditions, small lateral stick input may be used, if deemed necessary due to into wind wing reaction, but avoid using large deflections which can result in excessive spoiler deployment which in turn increases the aircraft tendency to turn into the wind (due to high weight on wheels on the spoiler extended side), reduces lift and increases drag. Spoiler deflection becomes significant with more than third sidestick deflection. As the aircraft lifts off, any lateral stick input applied will result in a roll rate demand, making aircraft lateral control more difficult. Wings must be level. In case of low visibility take-off, visual cues are primary means to track the runway centerline. The PFD yaw bar provides an assistance in case of fog patches if ILS available. Typical Aircraft Attitude At Takeoff After Lift-Off At take off, the typical all engine operating attitude after lift-off is about 15° on the A320. Rotation Initial Stick Input Calibration in Training
 In training, during taxi, the crew may calibrate the appropriate effort and displacement for the initial stick input for rotation (2/3 back-stick), by pulling aft on the stick and observing the position of the stick cross symbol on the PFD, compared to the stick position reference square.
 SIDE STICK INPUT CALIBRATION DURING TAXI
 2/3
 FOF 02050 03857 0001
 CAUTION The cross is not to be used by the PF during takeoff, whereas the PNF
 can check the validity of the PF initial stick input. Rotation Technique
 Rotation is conventional. The PF must perform the rotation mainly head-up, using outside visual reference until airborne, or at least until visual cues are lost, depending on visibility conditions. The PF must then monitor the pitch attitude on the PFD. The higher the inertia of the aircraft, the more it is important to initiate the rotation with a smooth positive backward sidestick input (typically 1/3 to 1/2 back stick).
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 Avoid aggressive and sharp inputs. The initial rotation rate is about 3° /sec. If the established pitch rate is not satisfactory, the pilot must make smooth corrections on the stick. He must avoid rapid and large corrections, which cause sharp reaction in pitch from the aircraft. If, to increase the rotation rate, a further and late aft sidestick input is made around the time of lift-off, the possibility of tail strike increases significantly.
 CAUTION During rotation, the crew must not chase the FD pitch bar, since it does
 not give any pitch rate order, and might lead to overreaction. Only once airborne, the crew must refine the aircraft pitch attitude using the FD, which is then representative of the SRS orders. The fly-by-wire control laws now change to flight normal law with automatic pitch trim active.
 AIRCRAFT GEOMETRY
 Maximum pitch attitude on ground depending on main gear oleo position Aircraft Type
 Fully Extended Fully Compressed A320 13.50 11.70
 TAIL STRIKE AVOIDANCE Introduction Tail strikes can cause extensive structural damage, jeopardize the flight and lead to heavy maintenance action. They most often occur in such adverse conditions as crosswind, turbulence, windshear, etc. The minimum tail clearance occurs before lift off. Main Factors Early Rotation
 Early rotation occurs when rotation is initiated below the scheduled VR. The potential reasons for this are:
 • The calculated VR is incorrect for the aircraft weight or flap configuration.
 • The PF rotates below VR due to gusts, windshear or an obstacle on the runway. Whatever the cause of the early rotation, the result will be an increased pitch attitude at lift-off, and consequently a reduced tail clearance.
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 Rotation Technique
 The recommendation given in the ROTATION TECHNIQUE paragraph should be applied. A fast rotation rate increases the risk of tail strike, but a slow rate increases take-off distance. The recommended rate is 3°/sec, which reflect the average rate achieved during flight test, and is also the reference rate for performance calculations. Configuration
 When performance is limiting the takeoff weight, the flight crew uses TOGA thrust and selects the configuration that provides the highest takeoff weight. When the actual takeoff weight is lower than max permissible, the flight crew uses FLEX TO thrust. For a given aircraft weight, a variety of flap configurations are possible. Usually, the flight crew selects the configuration that provides the maximum FLEX temperature. This is done to prolong engine life. The configuration that provides the maximum FLEX temperature varies with the runway length. On short runways, CONF 3 usually provides the highest FLEX temperature, and the tail clearance at lift off does not depend on the configuration. So, the flight crew should select CONF 3. On medium or long runways, the second segment limitation becomes the limiting factor, and CONF 2 or CONF 1+F becomes the optimum configuration in term of FLEX temperature. In these cases, the tail clearance at lift off depends on the configuration. Flap 2 configuration gives a higher tail strike margin. The first degrees of flexible thrust (i.e. the first few degrees of flex temperature higher than Tref) have an impact on maintenance costs about 5 times higher than the last few degrees. Gulf Air Takeoff CONFIG Policy:
 • On ALL AIRBUS TYPES, Gulf Air policy is to use CONFIG 2 for all take offs, unless payload is affected or there is an MEL restriction. This is to standardize take off configuration for MFF.
 Takeoff Trim Setting
 The main purpose of the pitch trim setting for take-off is to provide consistent rotation characteristics. Takeoff pitch trim is set manually via the pitch trim wheel. The aircraft performs a safe takeoff, provided the pitch trim setting is within the green band on the pitch trim wheel. However, the pitch trim setting significantly affects the aircraft behavior during rotation:
  JAHACO
 Highlight
 

Page 64
                        

A320 – Guidelines for Training
 Revision 3 25 April 2006 - 56 -
 • With a forward CG and the pitch trim set to the nose-down limit the pilots will feel an aircraft “heavy to rotate" and aircraft rotation will be very slow in response to the normal take off stick displacement.
 • With an aft CG and the pitch trim set to the nose-up limit the pilots will most probably have to counteract an early autorotation with forward stick pressure until VR is reached.
 In either case the pilot may have to modify his normal control input in order to achieve the desired rotation rate, but should be cautious not to overreact. Crosswind Takeoff
 The TAKEOFF ROLL paragraph emphasizes that care should be taken to avoid using large aileron deflection which could lead to excessive spoiler deployment. A direct effect of the reduction in lift due to the extension of the spoilers on one wing will be a reduction in tail clearance and an increased risk of tail strike. Oleo Inflation
 The correct extension of the main landing gear shock absorber (and thus the nominal increase in tail clearance during the rotation) relies on the correct inflation of the oleos. An under inflated oleo will delay the start of the rotation and reduce tail clearances. Action In Case Of Tail Strike
 If a tail strike occurs at takeoff, pressurized flight must be avoided and a return to the originating airport should be performed for damage assessment.
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 NORMAL OPERATIONS – CLIMB
 SPEED CONSIDERATIONS Managed Speed The managed climb speed, computed by the FMGS, provides the most economical climb profile as it takes into account weight, actual and predicted winds, ISA deviation and Cost Index (CI). The managed climb speed also takes into account any speed constraints, e.g. the default speed limit which is 250 kts up to 10000 ft. Selected Speed If necessary, the climb speed can be either pre-selected on ground prior to take-off on the MCDU PERF CLIMB page or selected on the FCU as required. On ground, prior take-off, speed target at acceleration altitude can be pre-selected on the MCDU PERF CLIMB page. It is to be used when the F-PLN has a sharp turn (>110˚) after take-off, when high angle of climb is required or for ATC clearance compliance. Once airborne, the speed can be selected on FCU to achieve the maximum rate of climb or the maximum gradient of climb. The speed to achieve the maximum rate of climb, i.e. to reach a given altitude in the shortest time, lies between ECON climb speed and green dot. As there is no indication of this speed on the PFD, a good rule of thumb is to use turbulence speed to achieve maximum rate. The speed to achieve the maximum gradient of climb, i.e. to reach a given altitude in a shortest distance, is green dot. The MCDU PERF CLB page displays the time and distance required to achieve the selected altitude by climbing at green dot speed. Avoid reducing to green dot at high altitude, particularly at heavy weight, as it can take a long time to accelerate to ECON mach. When selected speed is used, the predictions on the F-PLN page assume the selected speed is kept till the next planned speed modification, e.g. 250 kts /10.000 ft, where managed speed is supposed to be resumed. Consequently, the FM predictions remain meaningful. When IAS is selected in lower altitude, there is an automatic change to Mach at a specific crossover altitude. Finally, as selected speed does not provide the optimum climb profile, it should only be used when operationally required, e.g. ATC constraint or weather.
 Note: As per GF policy the speed constraint of 250 kts/10000 ft AAL applies. Therefore if the aeredrome level is significantly higher than sea level, the speed constraint altitude should be modified for climb on the MCDU , This should be done at the pre flight phase.
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 VERTICAL PERFORMANCE PREDICTIONS The MCDU PROG page provides the crew with the MAX REC ALT and with the OPT ALT information (See cruise section). This information is to be used to rapidly answer to ATC: "CAN YOU CLIMB TO FL XXX?" The MCDU PERF CLB page provides predictions to a given FL in terms of time and distance assuming CLB mode. This FL is defaulted to the FCU target altitude or it may be manually inserted. The symbol level arrow on the ND assumes the current AP engaged mode. This information is to be used to rapidly answer to ATC: "CAN YOU MAKE FL XXX by ZZZ waypoint?”
 PROCEDURES AT 10000 FT AAL.
 10.000 FT FLOW PATTERN
 MAN START N1 MODEENG
 RAIN RPLNTWIPEROFF
 FAST
 SLOW
 1 12 2
 AUTO
 AUTO
 OVRD
 AUTO
 MODE SELMAN V/S CTLUP
 DN
 CABIN PRESS LDG ELEVAUTO
 -20
 2
 468
 12
 14
 10
 AUTO
 PROBE/WINDOWHEAT
 ANTI-ICE
 ENG 1 ENG 2WING
 MASTER SW
 APU
 DITCHING
 ANN LTSTBY COMPASS
 OFF
 OFF
 AUTO
 ON
 OFF
 ON
 OVHD INTEG LT INIT LTDOME
 OFF
 BRT TEST
 BRT
 OFF BRTOFF
 2NAV
 OFF
 1
 ON
 OFF
 OFF
 ONRWY TURN OFF
 ONON
 L R
 AUTO
 OFF
 NO SMOKINGON
 SIGNSEMER EXIT LT
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 NORMAL OPERATIONS – CRUISE
 FMS USE Cruise FL Once the cruise flight level is reached, "ALT CRZ" should be displayed on the FMA. If the aircraft is cleared to a lower cruise flight level than the pre-planned cruise flight level, "ALT CRZ" will not be displayed on the FMA and cruise Mach number will not be targeted. The crew should update the cruise flight level on the MCDU PROG page accordingly. When in cruise i.e. ALT CRZ on FMA, the thrust control is soft. This means that the thrust will allow small speed and altitude variation around the cruise Mach (typically ± 4 kts and ±50 ft) before a readjustment of thrust occurs. This optimizes the fuel consumption in cruise and ensures passenger comfort. Wind And Temperature Entry When reaching cruise FL, the crew should ensure that the wind and temperatures are correctly entered or updated and the lateral and vertical F-PLN reflect the CFP. Wind entries should be made at waypoints when there is a difference of either 30° or 30 kt for the wind data. This will ensure that the FMS fuel and time predictions are as accurate as possible and provide an accurate OPT FL computation. Step Climb If there is a STEP in the F-PLN, the crew should ensure that the wind is properly set at the waypoint before the step at initial FL and at step FL. If predictions are satisfactory in term of time and fuel saving, the crew will insert it in F-PLN provided it is compatible with ATC. Miscellaneous The crew should utilize the time in cruise to generate options for suitable airports should an en-route diversion be required. The SEC F-PLN is a useful tool and should be used practically. At appropriate waypoints the route to diversion airfield should be finalized. By programming a potential en-route diversion, the crew would reduce their workload should a failure occur. This is particularly true when terrain considerations (Escape Route) apply to the intended diversion route. If there is weather, the crew can use the OFFSET function which can be accessed from a lateral revision at PPOS. The crew will determine how many NM are required to avoid the weather. Once cleared by ATC, the crew can insert the offset. Cost Index The Cost Index (CI) is used to take into account the relationship between fuel and time related costs in order to minimize the trip cost. The CI is calculated by the airline for each sector. From an operational point of view, the CI affects the speeds (ECON
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 SPEED/MACH) and cruise altitude (OPT ALT). CI=0 corresponds to maximum range whereas the CI=999 corresponds to minimum time. The CI is a strategic parameter which applies to the whole flight. However, the CI can be modified by the crew in flight for valid strategic operational reasons. For example, if the crew needs to reduce the speed for the entire flight to comply with curfew requirements or fuel management requirements (XTRA getting close to 0), then it would be appropriate to reduce the CI. The SEC F-PLN can be used to check the predictions associated with new CI. If they are satisfactory, the crew can then modify the CI in the primary F-PLN. However, the crew should be aware that any modification of the CI would affect trip cost.
 SPEED CONSIDERATIONS The cruise speed may be either:
 • Managed
 • Selected Managed When the cruise altitude is reached, i.e. "ALT CRZ” on the FMA, the A/THR operates in SPEED/MACH mode. The optimum cruise Mach number is automatically targeted. Its value depends on:
 • CI
 • Cruise flight level
 • Temperature deviation
 • Weight
 • Headwind component. The crew should be aware that the optimum Mach number will vary according to the above mentioned parameters, e.g. it will increase with an increasing headwind, e.g. + 50kt head wind equates to + 0.01 Mach. Selected Should ATC require a specific cruise speed or turbulence penetration is required, the pilot must select the cruise speed on the FCU. FMS predictions are updated accordingly until reaching either the next step climb or top of descent, where the programmed speeds apply again. The FMS predictions are therefore realistic.
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 ALTITUDE CONSIDERATIONS The MCDU PROG page displays:
 • REC MAX FL
 • OPT FL. REC MAX FL REC MAX FL reflects the present engine and wing performance and does not take into account the cost aspect. It provides a 0.3g buffet margin. If the crew inserts a FL higher than REC MAX into the MCDU, it will be accepted only if it provides a buffet margin greater than 0.2g. Otherwise, it will be rejected and the message "CRZ ABOVE MAX FL" will appear on the MCDU scratchpad. Unless there are overriding operational considerations, e.g. either to accept a cruise FL higher than REC MAX or to be held significantly lower for a long period, REC MAX should be considered as the upper cruise limit. OPT FL OPT FL displayed on the MCDU is the cruise altitude for minimum cost when ECON MACH is flown and should be followed whenever possible. The crew should be aware that flying at a level other than the OPT FL would adversely affect the trip cost.
 NOTE: It is important to note that the OPT FL displayed on the PROG page is meaningful only if the wind and temperature profile has been accurately entered.
 For each Mach number, there will be a different OPT FL. Should an FMGS failure occur, the crew should refer to the FCOM or QRH to determine the OPT FL. FCOM and QRH charts are only provided for two different Mach numbers (.78 and LRC).
 EFFECT OF ALTITUDE ON FUEL CONSUMPTION The selected cruise altitude should normally be as close to optimum as possible. As deviation from optimum cruise altitude increases, performance economy decreases.
 STEP CLIMB Since the optimum altitude increases as fuel is consumed during the flight, from a cost point of view, it is preferable to climb to a higher cruise altitude when the aircraft weight permits. This technique, referred to as a Step Climb. Step climbs can either be planned at waypoints or be optimum step points calculated by the FMGS. The MCDU STEP ALT page may be called a vertical revision from the MCDU F-PLN page or from the MCDU PERF CRZ page. Step climb can either be planned at waypoint (STEP AT) or be optimum step point calculated by the FMGS (ALT). If predictions are satisfactory
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 in term of time and fuel saving, the crew will insert it in F-PLN provided it is compatible with ATC.
 Specific Range Penalty when not flying at Optimum Altitude
 OPT + 2000ft OPT – 2000 ft OPT – 4000 ft OPT – 6000 ft
 – 1.1% 4.7% 9.5 %
 The FCOM 3.05.15 provides valuable tables to assess the effect of the vertical wind profile on the optimum cruise flight level.
 BRACKETING THE OPTIMUM FLIGHT LEVEL
 OPT
 OPT
 OPT
 1
 REC MAX
 REC MAX
 REC MAX
 2
 3FOF 02070 03852 0001
 The diagram above shows three step climb strategies with respect to OPT and REC MAX FL. Strategy 1 provides the best trip cost, followed by 2 then 3. In non RVSM airspace therefore, ATC permitting, climb initially to a FL that is approximately to 2000 ft above OPT FL; when the OPT FL increases to approximately 2000 ft above CRZ FL, repeat the process. In RVSM airspace therefore, ATC permitting, climb initially to a FL that is approximately 1000 ft above OPT FL; when the OPT FL increases to approximately 1000 ft above CRZ FL, repeat the process. It may be advantageous to request an initial cruise altitude above optimum if altitude changes are difficult to obtain on specific routes. This minimizes the possibility of being held at a low altitude and high fuel consumption condition for long periods of time. The requested/cleared cruise altitude should be compared to the REC MAX altitude. Before
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 accepting an altitude above optimum, the crew should determine that it will continue to be acceptable considering the projected flight conditions such as turbulence, shear rates or temperature change.
 FUEL MONITORING The flight plan fuel burn from departure to destination is based on certain assumed conditions. These include gross weight, cruise altitude, route of flight, temperature, cruise wind and cruise speed. Actual fuel consumption should be compared with the flight plan fuel consumption at least once every 30 minutes. The crew should be aware that many factors influence fuel consumption, such as actual flight level, cruise speed and unexpected meteorological conditions. These parameters should normally be reflected in the FMS. The crew must keep in mind that:
 • A significant deviation between planned and actual fuel figures without reason
 • An excessive fuel flow leading to a potential imbalance
 • An abnormal decrease in total fuel quantity (FOB+FU)
 • An unscheduled fuel transfer to inner tanks may indicate a fuel leak and the associated procedure should be applied.
 FUEL TEMPERATURE Fuel freeze refers to the formation of wax crystals suspended in the fuel, which can accumulate when fuel temperature is below the freeze point (-47°C for jet A1) and can prevent proper fuel feed to the engines. During normal operations, fuel temperature rarely decreases to the point that it becomes limiting. However, long cruise operations increase the potential for fuel temperatures to reach the freeze point. Fuel temperature will slowly reduce towards TAT. The rate of cooling of fuel can be expected to be in the order of 3°C per hour with a maximum of 12°C per hour in the most extreme conditions. If fuel temperature approaches the minimum allowed, consideration should be given to achieving a higher TAT:
 • Descending or diverting to a warmer air mass may be considered. Below the tropopause, a 4000 ft descent gives a 7°C increase in TAT. In severe cases, a descent to as low as 25,000 ft may be required.
 • Increasing Mach number will also increase TAT. An increase of 0.01 Mach produces approximately 0.7°C increase in TAT.
 In either case, up to one hour may be required for fuel temperature to stabilize. The crew should consider the fuel penalty associated with either of these actions.
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 APPROACH PREPARATION The latest destination weather should be obtained approximately 15 minutes prior to descent and the FMGS programmed for the descent and arrival. During FMGS programming the PF will be head down, so it is important that the PNF does not become involved in any tasks other than flying the aircraft. The fuel predictions will be accurate if the F-PLN is correctly entered in terms of arrival, go-around and alternate routing. The FMGS should be programmed as follows:
 MCDUMENU
 DIR PROG PERF INIT DATA
 F-PLN RADNAV
 FUELPRED
 SECF-PLN
 ATCCOMM
 OFF
 FOF 02070 03868 0001 Once the FMGS has been programmed, the PNF should then cross check the information prior to the approach briefing. FPLN Lateral: Landing runway, STAR, Approach, Go-around procedure, F-PLN to alternate. Vertical: Altitude and Speed constraints, Compare vertical FPLN on MCDU with approach chart. Note: As per GF policy the speed constraint of 250 kts/10000 ft AAL applies. Therefore if the aeredrome level is significantly higher than sea level, the speed constraint altitude should be modified for climb on the MCDU , This should be done at the pre flight phase.
 MCDU F-PLN PAGE vs APPROACH CHART CROSSCHECK
 Compare verticalF-PLN on MCDU
 with Approach Chart
 FROM
 CD33R
 TOU
 LFBO33R 1438 8 4.6EFBODISTTIMEDEST
 900C324° 5
 MD33RC324°
 FD33RC324°
 T-P
 NO SEQUTC SPD / ALT
 BRG319° 1NM1435 3000
 TRK324°1437
 1438 137 / 5503
 161 / 15204
 30001432 161 /
 161 / *
 *3.1
 3.1
 / +
 5.4%MAP AT D5.0Descent GradientGnd speed - Kts 70
 38390 100 120 140 160
 492 547 657 766 876on117.7 324°
 TOUREILPAPI-L
 D8.0 D12.5324°
 1520'(1021')
 (2501')
 4.5
 3.0
 VOR D5.0
 APT
 OCA (H) 938' (439')
 499' M
 3000
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 RAD NAV Manually tune the VOR/DME and/or NDB if required. Check ILS ident, frequency and associated course of destination airfield as required. Manually forcing the ILS identifier is not recommended, as, in case of late runway change, the associated ILS would not be automatically tuned. PROG Insert a VOR/DME of the destination airfield in the BRG/DIST field as required. This will aid in Nav accuracy during descend and approach. PERF: PERF APPR:
 • Descent winds, if not already entered
 • Destination airfield weather (QNH, Temperature and wind) the entered wind should be the average wind given by the ATC or ATIS. Do not enter gust values, for example, if the wind is 150/20-25, insert the lower speed 150/20 (With managed speed mode in approach, ground speed mini-function will cope with the gusts).
 • Minima (DH for CAT 2 or 3 approach and MDA for others approaches)
 • Landing configuration (wind shear anticipated or in case of failure). PERF GO AROUND: Check thrust reduction and acceleration altitude. FUEL PRED Check estimated landing weight, EFOB and extra fuel. SEC F-PLN Programme the secondary to cover contingencies e.g. runway change or diversion.
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 APPROACH BRIEFING The main objective of the approach briefing is for the PF to inform the PNF of his intended course of action for the approach. The briefing should be practical and relevant to the actual weather conditions expected. It should be concise and conducted in a logical manner. It should be given at a time of low workload if possible, to enable the crew to concentrate on the content. It is very important that any misunderstandings are resolved at this time. The mandatory contents of the approach briefing are listed in OM A Chapter 8. The table below lists the cockpit displays and MCDU pages that must be crosschecked to ensure the aircraft is programmed to fly the briefed flight path.
 PF BRIEFING INSTRUMENT/MCDU CROSS CHECK Aircraft Technical Status
 NOTAMs
 Weather -- PERF APPR
 Descent
 -- MORA, STAR, MSA -- Altitude and speed constraints
 --ND and FPLN page --FPLN page
 Holding (if expected)
 -- Direction and length of holding pattern --FPLN page
 Approach
 -- Approach type -- Altitude and FAF identification -- Descend gradient -- MDA/DH -- Missed approach procedure -- Alternate considerations
 -- PERF APPR and ND -- FPLN -- PFD/FMA -- PERF APPR -- FPLN -- FPLN
 Radio aids -- RAD NAV
 Fuel -- Extra fuel --FUEL PRED page
 Landing
 --Runway length & condition --Use of Auto brake --Expected Taxi clearance
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 NORMAL OPERATIONS - DESCENT
 PREFACE The PF normally displays the MCDU PROG or PERF page as required (PROG page provides VDEV in NAV mode and BRG/DIST information, PERF DES page provides predictions down to any inserted altitude in DES/OP DES modes) whereas the PNF normally displays the MCDU F-PLN page. If use of radar and EGPWS is required, consider selecting the radar display on the PF side and TERR ON ND on PNF side only.
 DESCENT PATH COMPUTATION TOD and Profile Computation
 The FMGS calculates the Top of Descent point (TOD) backwards from a position 1000 ft on the final approach with speed at VAPP. It takes into account any descent speed and altitude constraints and assumes managed speed will be used. The first segment of the descent will always be idle segment until the first altitude constraint is reached. Subsequent segments will be "geometric", i.e. the descent will be flown at a specific angle, taking into account any subsequent constraints. If the STAR includes a holding pattern, it is not considered for TOD or fuel computation. The TOD is displayed on the ND track as a symbol:
 DESCENT PATH TOD
 D
 ALT CSTRALT CSTR
 250 KT DECELFAF
 VAPP
 1000ftGeometricSegments
 Idlesegment
 The idle segment assumes a given managed speed flown with idle thrust plus a small amount of thrust. This gives some flexibility to keep the aircraft on the descent path if engine anti-ice is used or if winds vary. This explains THR DES on the FMA. The TOD computed by the FMS is reliable provided the flight plan is properly entered down to the approach. An independent calculation of the TOD point for Selected or Open Descent can be made prior to descent by using the following method. Step 1 – Multiply Cruising Height (Cruising altitude – Airfield/Downwind elevation[rounded to the nearest 1000]) x 3 Step 2 – Determine from which direction the final approach will be performed
 a) To join Straight in – add 10 nm. b) To join Base leg/Dog leg/Downwind – add 7 nm
 Step 3 – Apply Wind correction – Subtract/Add 10% of Head/Tailwind Component. Step 4 – Apply Weight correction – Subtract/Add 1nm/1000kgs for weight above/below reference landing weight 55000 kgs.
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 For example, TOD computation for a selected descent from 32000 ft. Arrival from Dxb to Bah (routing Balus – Pimal – ILS App Bah). Average wind 60 kts headwind and landing weight 60000 kgs Step 1 – Multiply Cruising Height (320 – 2000 [platform height]) = 30 x 3 = 90 nms Step 2 – Add 7 nm to join Base leg/Dog leg ; 90 + 7 = 97 nms Step 3 – Apply Wind Corr – Subtract 10% for Headwind Component (60kts) ; 97-6=91 nms Step 4 – Apply Weight correction – Add 1nm/1000kgs for weight above reference landing weight 55000 kgs; 60000 – 55000 = 5000 kgs; 91 + 5 = 96 nms Therefore TOD point using this method will be 96 track miles.
 NOTE: Once the decent has been initiated using the method above, do not apply wind or weight correction to monitor descent. X check descend profile with reference to PROG, PERF page and F-PLN track miles.
 Managed Descent Speed Profile The managed speed is equal to:
 • The ECON speed (which may have been modified by the crew on the PERF DES page, before entering DESCENT phase), or
 • The speed constraint or limit when applicable.
 DESCENT GUIDANCE AND MONITORING
 Introduction To carry out the descent, the crew can use either the managed descent mode (DES) or the selected descent modes (OP DES or V/S). Both descent modes can be flown either with selected speed or managed speed. The modes and monitoring means are actually linked. The managed DES mode guides the aircraft along the FMS pre-computed descent profile, as long as it flies along the lateral F-PLN: i.e. DES mode is available if NAV is engaged. As a general rule when DES mode is used, the descent is monitored using VDEV called "yoyo" on PFD, or its digital value on the PROG page, as well as the level arrow on the ND. The selected OPEN DES or V/S modes are used when using HDG, or when ALT CSTR is disregarded or for various tactical purposes. As a general rule when OPEN DES or V/S modes are used, the descent is monitored using the Energy Circle, (displayed if HDG or TRK modes and it indicates the required distance to descend, decelerate and land from present position) and the level arrow on the ND. When the aircraft is not far away from the lateral F-PLN (small XTK), the yoyo on PFD is also a good indicator. Managed Descent Mode The managed descent profile from high altitude is approximately 2.5°. As an estimation of the distance to touchdown is required to enable descent profile monitoring, it is important to ensure that the MCDU F-PLN plan page reflects the expected approach routing. Any gross errors noted in the descent profile are usually a result of incorrect routing entered in the MCDU, or non-sequencing of F-PLN waypoints, giving a false distance to touchdown.
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 Descent Initiation
 To initiate a managed descent, the pilot should set the ATC cleared altitude on the FCU and push the ALT selector. DES mode engages and is annunciated on the FMA. If an early descent was required by ATC, DES mode would give 1000 fpm rate of descent, until regaining the computed profile. To avoid overshooting the computed descent path, it is preferable to push the FCU ALT selector a few miles prior to the calculated TOD. This method will ensure a controlled entry into the descent and is particularly useful in situations of high cruise Mach number or strong tail winds. If the descent is delayed, a "DECELERATE" message appears in white on the PFD and in amber on the MCDU. Speed should be reduced towards green dot, and when cleared for descent, the pilot will push for DES and push for managed speed. The speed reduction prior to descent will enable the aircraft to recover the computed profile more quickly as it accelerates to the managed descent speed. Descent Profile
 When DES with managed speed is engaged, the AP/FD guides the aircraft along the pre-computed descent path determined by a number of factors such as altitude constraints, wind and descent speed. However, as the actual conditions may differ from those planned, the DES mode operates within a 20 kts speed range of the managed target speed to maintain the descent path.
 MANAGED DESCENT: SPEED TARGET RANGE PRINCIPLE
 case a)
 descent profile
 More headwind
 case b)
 or ENG A/I ONMore tailwind
 290310
 FOF 02080 03893 0001
 If the aircraft gets high on the computed descent path:
 • The speed will increase towards the upper limit of the speed range to keep the aircraft on the path with IDLE thrust.
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 • If the speed reaches the upper limit, THR IDLE is maintained, but the autopilot does not allow the speed to increase any more, thus the VDEV will slowly increase.
 • A path intercept point, which assumes half speedbrake extension, will be displayed on the ND descent track.
 • If speed brakes are not extended, the intercept point will move forward. If it gets close to an altitude constraint, then a message "MORE DRAG" will be displayed on the PFD and MCDU.
 This technique allows an altitude constraint to be matched with minimum use of speedbrakes. When back on the descent profile, the speedbrakes should be retracted to prevent the A/THR applying thrust against speedbrakes. If the speedbrakes are not retracted, the "SPD BRK" message on the ECAM memo becomes amber and "RETRACT SPEEDBRAKES" is displayed in white on the PFD.
 A/C ABOVE DESCENT PATH
 Predicted pathassuming Spd
 Brakes1/2
 Descent pathas per F PLN
 Actual descentpath
 ALT CSTRIntercept point
 FOF 02080 03894 0001 If the aircraft gets low on the computed descent path: The speed will decrease towards the lower limit of the speed range with idle thrust. When the lower speed limit is reached the A/THR will revert to SPEED/MACH mode and apply thrust to maintain the descent path at this lower speed. The path intercept point will be displayed on the ND, to indicate where the descent profile will be regained.
 A/C BELOW DESCENT PATH
 Descent path as per F PLN
 Predicted shallowconverging path
 Intercept point
 FOF 02080 03895 0001
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 If selected speed is used: The descent profile remains unchanged. As the selected speed may differ from the speed taken into account for pre-computed descent profile and speed deviation range does not apply, the aircraft may deviate from the descent profile e.g. if the pilot selects 275 kts with a pre-computed descent profile assuming managed speed 300 kts, VDEV will increase. Selected Descent Mode There are 2 modes for flying a selected descent, namely OP DES and V/S. These modes can be used for pilot tactical interventions. V/S mode is automatically selected when HDG or TRK mode is selected by the pilot while in DES mode. Furthermore, in HDG or TRK mode, only V/S or OP DES modes are available for descent. To initiate a selected descent, the pilot should set the ATC cleared altitude on the FCU and pull the ALT selector. OP DES mode engages and is annunciated on the FMA. In OP DES mode, the A/THR commands THR IDLE and the speed is controlled by the THS. Speed may be either managed or selected. In managed speed, the descent speed is displayed only as a magenta target but there is no longer a speed target range since the pre-computed flight profile does not apply. The AP/FD will not consider any MCDU descent altitude constraints and will fly an unrestricted descent down to the FCU selected altitude. If the crew wishes to steepen the descent path, OP DES mode can be used along with a higher speed. Speedbrake is very effective in increasing descent rate but should be used with caution at high altitude due to the associated increase in VLS. If the pilot wishes to shallow the descent path, V/S can be used. A/THR reverts to SPEED mode. Mode Reversion If a high V/S target is selected (or typically after a DES to V/S reversion), the autopilot will pitch the aircraft down to fly the target V/S. Thus the aircraft will tend to accelerate, while A/THR commands idle thrust to try to keep the speed. When IAS will reach a speed close to VMO or VFE, the descent mode will revert to OP DES to regain initial target speed. Descent Constraints Descent constraints may be automatically included in the route as part of an arrival procedure or they may be manually entered through the MCDU F-PLN page. The aircraft will attempt to meet these as long as DES mode is being used. The crew should be aware that an ATC "DIR TO" clearance automatically removes the requirement to comply with the speed/altitude constraints assigned to the waypoints deleted from the F-PLN. Following the selection of HDG, DES mode will switch automatically to V/S, and altitude constraints will no longer be taken into account.
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 PROCEDURES AT 10,000 FT AAL
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 NORMAL OPERATIONS – HOLDING
 PREFACE Whenever holding is anticipated, it is preferable to maintain cruise level and reduce cruise speed to green dot, with ATC clearance, to minimize the holding requirement. As a rule of thumb, a 0.05 Mach decrease during one hour equates to 4 minutes hold. However, other operational constraints might make this option inappropriate. A holding pattern can be inserted at any point in the flight plan or may be included as part of the STAR. In either case, the holding pattern can be modified by the crew.
 HOLDING SPEED AND CONFIGURATION If a hold is to be flown, provided NAV mode is engaged and the speed is managed, an automatic speed reduction will occur to achieve green dot speed when entering the holding pattern. Green dot speed corresponds to an approximation of the best lift/drag ratio and provides the lowest hourly fuel consumption. If green dot speed is greater than the ICAO or state maximum holding speed, the crew should select flap 1 below 20.000 ft and fly S speed. Fuel consumption will be increased when holding in anything other than clean configuration and green dot speed.
 IN THE HOLD The holding pattern is not included in the descent path computation since the FMGS does not know how many patterns will be flown. When the holding fix is sequenced, the FMGS assumes that only one holding pattern will be flown and updates predictions accordingly. Once in the holding pattern, the VDEV indicates the vertical deviation between current aircraft altitude and the altitude at which the aircraft should cross the exit fix in order to be on the descent profile. The DES mode guides the aircraft down at 1000 fpm whilst in the holding pattern until reaching the cleared altitude or altitude constraint. When in the holding pattern, LAST EXIT UTC/FUEL information is displayed on the MCDU HOLD page. These predictions are based upon the fuel policy requirements specified on the MCDU FUEL PRED page with no extra fuel, assuming the aircraft will divert. The crew should be aware that this information is computed with defined assumptions e.g.:
 • Aircraft weight being equal to landing weight at primary destination
 • Flight at FL 220 if distance to ALTN is less than 200 NM, otherwise FL 310 performed at maximum range speed
 • Constant wind (as entered in alternate field of the DES WIND page).
 • Constant delta ISA (equal to delta ISA at primary destination)
 • Airway distance if alternate route has been entered, otherwise direct distance.
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 Alternate airport may be modified using the MCDU ALTN airport page which can be accessed by a lateral revision at destination. To exit the holding pattern, the crew should select either:
 • IMM EXIT (The aircraft will return immediately to the hold fix, exit the holding pattern and resume its navigation) or
 • HDG if radar vectors or
 • DIR TO if cleared to a waypoint.
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 NORMAL OPERATIONS - APPROACH
 PREFACE This section covers general information applicable to all approach types. Procedures and techniques, which apply to specific approach types are described in FCOM 3. All approaches are divided into three parts (initial, intermediate and final) where various drills have to be achieved regardless of the approach type.
 THE APPROACH PARTS AND ASSOCIATED ACTIONS
 IAF
 D
 FAF
 Final Appr
 Initial Appr
 Intermediate Appr Regulate A/C deceleration and confManage final axis interception
 Monitor appr mode engagementMonitor trajectory with raw dataBe stabilized at 1000 ft (500 ft)
 FM NAV ACCY checkSelect FLYING REF (attitude/bird)Activate APPR Phase
 FOF 02100 03812 0001
 INITIAL APPROACH Navigation Accuracy Prior to any approach, a navigation accuracy check should be carried out. On A320 aircraft that will be equipped with GPS however, no navigation accuracy check will be required as long as GPS PRIMARY is available. Without GPS PRIMARY or if no GPS is installed, navigation accuracy check has to be carried out. The navigation accuracy determines which AP modes the crew can use and the type of display to be shown on the ND. The Flying Reference It is recommended to use the FD bars for ILS approaches and the FPV (also called the called "bird") for non-precision approaches.
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 Approach Phase Activation Activation of the approach phase will initiate a deceleration towards VAPP or the speed constraint inserted at FAF, whichever applies. When in NAV mode with managed speed, the approach phase activates automatically when sequencing the deceleration pseudo-waypoint. If an early deceleration is required, the approach phase can be activated on the MCDU PERF APPR page. When the approach phase is activated, the magenta target speed becomes VAPP. When in HDG mode, e.g. for radar vectoring, the crew has to activate the approach phase manually. There are two approach techniques:
 • The decelerated approach
 • The stabilized approach The Decelerated Approach
 This technique refers to an approach where the aircraft reaches 1000 ft in the landing configuration at VAPP. In most cases, this equates to the aircraft being in Conf 1 and at S speed at the IAF. This is the preferred technique for an ILS approach. The deceleration pseudo waypoint, D, assumes a decelerated approach technique. The decelerated approach pattern in FCOM 3 shows CONFIG 2 being selected at 2000 AAL or 1 dot below the glide slope. This technique however, does not allow any room for error, and may result in the aircraft not being stable by the 1000 AAL limit altitude. Crew are advised therefore to assess the conditions on the day and select CONFIG 2 earlier than 2000 AAL. The Stabilized Approach
 This technique refers to an approach where the aircraft reaches the FAF in the landing configuration at VAPP. This technique is recommended for non-precision approaches. To get a valuable deceleration pseudo waypoint and to ensure a timely deceleration, the pilot should enter VAPP as a speed constraint at the FAF.
 STABILIZED VERSUS DECELERATED APPROACH
 Ldg Conf/VAPPat FAF
 FAF
 STABILIZED APPR
 FAFConf1/S speedat FAF
 DECELERATED APPR
 FOF 02100 03813 0001
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 F-Plan Sequencing When in NAV mode, the F-PLN will sequence automatically. In HDG/TRK mode, the F-PLN waypoints will sequence automatically only if the aircraft flies close (about 7 nm) to the way points. Correct F-PLN sequencing is important to ensure that the programmed missed approach route is available in case of go-around. A good cue to monitor the proper F-PLN sequencing is the “TO” waypoint on the upper right side of the ND, which should show the correct way point. If under radar vectors and automatic waypoint sequencing does not occur, the F-PLN can be sequenced by deleting the FROM WPT (top line on the MCDU) on the F-PLN page until the next likely WPT to be over flown is displayed as the “TO” WPT on the ND.
 INTERMEDIATE APPROACH The purpose of the intermediate approach is to bring the aircraft at the proper speed, altitude and configuration at FAF. Deceleration And Configuration Change Managed speed is recommended for the approach. Once the approach phase has been activated, the A/THR will guide aircraft speed towards the maneuvering speed of the current configuration, whenever higher than VAPP, e.g. green dot for Conf 0, S speed for Conf 1 etc. To achieve a constant deceleration and to minimize thrust variation, the crew should extend the next configuration when reaching the next configuration maneuvering speed + 10 kts (IAS must be lower than VFE next), e.g. when the speed reaches green dot + 10 kts, the crew should select Conf 1. Using this technique, the deceleration rate will be approximately 10 kts/nm in level flight. This deceleration rate will be double i.e. 20 kts/NM with the use of the speedbrakes. When flying the intermediate approach in selected speed, the crew has to activate the approach phase. This will ensure further proper speed deceleration when resuming managed speed, otherwise the aircraft will accelerate to the previous applicable descent speed. In certain circumstances, e.g. tail wind or high weight, the deceleration rate may be insufficient. In this case, the landing gear may be lowered, preferably below 220 kts (to avoid gear doors overstress), and before selection of Flap 2. While speedbrakes can also be used to increase the deceleration rate, crew should be aware of:
 • The increase in VLS with the use of speedbrakes
 • The limited effect at low speeds
 • The auto-retraction when selecting Conf Full.
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 Interception Of The Final Approach Course To ensure a smooth interception of final approach course, the aircraft ground speed should be appropriate, depending upon interception angle and distance to runway threshold. The pilot should refer to applicable raw data (LOC, needles), XTK information on ND and wind component for the selection of an appropriate IAS. If ATC provides radar vectors, the crew will sequence the F-PLN by checking that the TO WPT, on upper right hand corner of ND, is the most probable one and meaningful. This ensures:
 • A useful ND display
 • Assistance for lateral interception (XTK)
 • The VDEV is computed on reasonable distance assumptions. When established on the LOC, a DIR TO should not be performed to sequence the FPLN as this will result in the FMGS reverting to NAV mode and losing LOC capture. In this case, the LOC will have to be re-armed and re-captured, increasing workload unduly. The final approach course interception in NAV mode is possible if the navigation accuracy check is positive (High) or if GPS is PRIMARY.
 INTCPT
 XTK
 RADIAL 270FAF
 090
 dist
 FOF 02100 03814 0001 If ATC gives a new wind for landing, the crew should update it on MCDU PERF APPR page during the intermediate phase. Once cleared for the approach, the crew should press the APPR P/B to arm the approach modes when applicable.
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 FINAL APPROACH Final Approach Mode Engagement Monitoring The crew should monitor the engagement of G/S* for ILS approach, or select the Final Flight Path Angle (FPA) reaching FAF for selected Non Precision App. If the capture or engagement is abnormal, the pilot should either use an appropriate selected mode or take over manually. Final Approach Monitoring The final approach should be monitored through available data. This data depends on the approach type and the navigation accuracy.
 NOTE: It is also permitted to fly a Managed NPA without GPS primary as long as the accuracy check is positive.
 Final Approach Speed Considerations VAPP The approach speed (VAPP) is defined by the crew to perform the safest approach. It is function of gross weight, configuration, headwind, A/THR ON/OFF, icing and downburst.
 VAPP=VLS +
 Gross weightConfiguration
 5 ks for severe icing5 kts for A/THR ON1/3 of steady headwind (limited to 15 kts)
 Max
 FOF 02100 03815 0001 In most cases, the FMGC provides the VAPP on MCDU PERF APPR page, once tower wind and FLAP 3 or FLAP FULL landing configuration has been inserted (VAPP = VLS + max of {5kt or 1/3 tower head wind component on landing RWY in the F-PLN}). The crew may insert a higher VAPP in case of strong suspected downburst, but this increment is limited to 15 kts above VLS.
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 The wind direction provided by the ATIS and tower is given in the same reference as the runway direction whereas the wind provided by VOLMET, METAR or TAF is always true referenced. VAPP is computed at predicted landing weight while the aircraft is in CRZ or DES phase. Once the approach phase is activated, VAPP is computed using actual current gross weight. Managed speed should be used for final approach as it provides Ground Speed mini (GS mini) guidance, even when the VAPP has been manually inserted. Ground Speed Mini
 The purpose of the ground speed mini function is to keep the aircraft energy level above a minimum value, whatever the wind variations or gusts. This allows an efficient management of the thrust in gusts or longitudinal shears. Thrust varies in the right sense, but in a smaller range (± 15% N1) in gusty situations, which explains why it is recommended in such situations. It provides additional but rational safety margins in shears. It allows pilots "to understand what is going on" in bumpy approaches by monitoring the target speed magenta bugs. This minimum energy level is the energy the aircraft will have at landing with the expected tower wind; it is generated by the ground speed of the aircraft at that time and is called GS mini: GS mini = VAPP - Tower head wind component (as entered in the MCDU) In order to achieve that goal, the aircraft ground speed should never drop below GS mini in the approach even when the winds are changing. Thus the aircraft IAS may vary while flying down, in order to cope with the gusts or wind changes. In order to make this possible for the pilot or for the A/THR, the FMGS continuously computes an IAS target speed, which ensures that the aircraft ground speed is at least equal to GS mini; the FMGS uses the instantaneous wind component experienced by the aircraft: IAS Target Speed = GS mini + Current headwind component This target speed is limited by VFE-5 in case of very strong gusts, by VAPP in case of tailwind or if instantaneous wind is lower than the tower reported wind. Below 400ft, the effect of the current wind variations is smoothly decreased so as to avoid too high speeds in the flare (1/3 of current wind variations taken into account).
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 20 kts headwind(a)
 (b)
 (c)
 Tower wind
 10 kts Tailwind
 40 kts headwindVLS=130 ktsTower wind=20 kt Head wind
 Vapp=130 + 1/3 HW=137 kt
 =117 ktGS mini=Vapp - HW
 FOF 02100 03816 0001
 (a)Current wind= tower wind
 (b) (c)Tailwind gustHead wind gust
 The IAS target increases
 The IAS increasesGS mini is maintained
 Thrust slightly increases
 The IAS decreasesGS increases
 Thrust slightly decreases
 Vapp is the IAS target
 Ground speed = GS mini
 120
 140
 GS miniGSGS 117
 GS miniGSGS 117
 GS miniGSGS
 140
 160
 140
 160
 The IAS target decreases(not below Vapp)
 147
 Energy Management On Final Approach
 On a 3 degree slope, with the thrust initially set to maintain an ATC speed constraint, with gear down and Flap FULL, the deceleration rate will be approximately 20 kts/nm. If selected speed is to be used to comply with ATC, select the requested speed on the FCU. The pilot should push the FCU speed selector to resume managed speed, when the ATC speed constraint no longer applies (or can no longer be safely maintained). Crew should bear the above deceleration rates in mind when accepting ATC speed control clearances (e.g. 160 kts to 4 NM). Remember, the target for being stabilized is the 1000 ft AAL point which occurs at approximately 3 NM from touchdown. If, for example, ATC requires a speed of 160 kts, select this speed on the FCU. Assuming a resultant ground speed of 170 kts and GS MINI of 130 kt (GS mini=Vapp − Landing Head wind component). The a/c will decelerate from 170 kts GS to 150 kts GS in 1 NM and from 150 to 130 in the next 1 NM making a total of 2.0 NM. Add this to the target stabilized distance of approximately 3 NM. Therefore, the speed must be managed at least at 3.0 + 2.0 = 5.0 NM in order to be stabilized at 1000 ft AAL. This technique works provided that prior to starting the speed reduction, the aircraft was configured with Gear down and Land Flap. Using Ground Speed to estimate the deceleration distance required allows use of this technique at all weights and wind conditions.
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 Use Of A/THR The pilot should use the A/THR for approaches as it provides accurate speed control. The pilot will keep his hand on the thrust levers so as to be prepared to react if needed. If for any reason, the speed drops below VAPP significantly, the pilot should push the thrust levers forward above CLB detent (but below MCT) till the speed trend arrow indicates acceleration then bring back the thrust levers into CLB detent. This is enough to quickly get back on speed.
 USE OF A/THR FOR FINAL APPROACH
 Speed dropMove leversabove CLB
 CLB MCT
 CLB MCT
 AccelerationBring leversback to CLB FOF 02100 03818 0001
 Remember however, that below 100 ft AGL, moving the thrust levers above the CLB detent will result in the A/THR disconnection. During final approach, the managed target speed moves along the speed scale as a function of wind variation. The pilot should ideally check the reasonableness of the target speed by referring to GS on the top left on ND. If the A/THR performance is unsatisfactory, the pilot should disconnect it and control the thrust manually. If the pilot is going to perform the landing using manual thrust, the A/THR should be disconnected by at least 1000 feet on the final approach. Go-Around Altitude Setting When established on final approach, the go-around altitude must be set on FCU. This can be done at any time when G/S* or FINAL mode engages. However, on a selected Non Precision Approach, i.e. when either FPA or V/S is used, the missed approach altitude must only be set when the current aircraft altitude is below the missed approach altitude, in order to avoid unwanted ALT*. Reaching The Minima The decision to land or go-around must be made at MDA/DH at the latest. On reaching the MDA/DH. If suitable visual reference can be maintained and the aircraft is properly established, continue and land. If not, go-around. The MDA/DH should not be set as target altitude on the FCU. If the MDA/DH were inserted on the FCU, this would cause a spurious ALT* when approaching MDA/DH, resulting in the approach becoming destabilized at a critical stage. AP Disconnection During the final approach with the AP engaged the aircraft will be stabilized and tracking towards the runway. Therefore, when disconnecting the AP for a manual landing, the pilot should avoid the temptation to make large inputs on the sidestick. Common errors are: - reducing the drift too early and/or descending below the final path.
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 GLIDE SLOPE INTERCEPTION FROM ABOVE The following procedure should only be applied when established on the localizer. There are a number of factors which might lead to a glide slope interception from above. In such a case, the crew must react without delay to ensure the aircraft is configured for landing and stabilized before 1000 ft AAL. In order to get the best rate of descent when cleared by ATC and below the limiting speeds, the crew should lower the landing gear and select Conf 2. Speedbrakes may also be used. The max recommended target speed for this procedure is VFE Conf 2 -5 kts. When cleared to intercept the glide slope, the crew should:
 • Press the APPR PB on FCU and confirm G/S is armed.
 • Select the FCU altitude above aircraft altitude to avoid unwanted ALT*.
 • Select V/S 1500 FPM initially. V/S in excess of 2000 FPM will result in the speed increasing towards VFE
 A/C HIGH ABOVE G/S - RECOMMENDED G/S CAPTURE TECHNIQUE
 FCU altselectedaboveA/C altitude
 G/S INTCPT
 SPEED G/S*SPEED V/S - 1500 GS
 FCU altselectedto Go Aroundaltitude
 FOF 02110 03828 0001 It is vital to use V/S rather than OP DES to ensure that the A/THR is in speed mode rather than IDLE mode. The rate of descent should be carefully monitored to avoid exceeding VFE. When approaching the G/S, G/S* will engage. The crew should monitor the capture with raw data (pitch and G/S deviation). The missed approach altitude should be set on the FCU and speed reduced so as to be configured for landing by 1000 ft.
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 NON PRECISION APPROACHES When doing a Non-Precision Approach in IMC conditions, it is permitted to use NAV Managed (Provided Accuracy is Positive or GPS Primary) for lateral guidance. However, the vertical profile MUST be flown in SELECTED mode using TRK/FPA. Gulf Air policy on ND display usage is as per FCOM 3.03.19. The approach must be a stabilized approach with Gear and Landing Flap extended and speeds at VAPP before starting the final descent. To plan for a correct top of descent point, the pilots should insert VAPP as a speed constraint at the FAF before leaving cruising level. If the DME Vs Ht is depicted on the Jepessen Approach Plate, then it should be used for vertical guidance. In this case, the gradient used to build the profile will be displayed on the chart. In order to comply with the height at each DME, the approach must be flown at the required gradient. To convert Gradient in to the more familiar FPA, multiply the Gradient by 0.57 to obtain the correct FPA. The FPA thus derived will ensure that the heights are correct at each DME without much adjustment of FPA. Descent must be initiated about 0.3 NM before the descent point to ensure a smooth transition to the required profile. Where DME vs. Ht is not depicted on the Jeppesen Approach Plate please remember we are flying a NON-PRECISION approach. Getting involved in excessive “heads down- calculators out – mental gymnastics” is almost certainly going to cause a lower level of crew situational awareness (SA). KEEP IT SIMPLE AND CROSS CHECK EACH OTHER’S CALCULATIONS. Pilot judgment is required to determine the appropriate level of accuracy required versus increase in workload and consequent lowering of crew SA. For a 3° profile, a simple rule of thumb is to use 300 ft per nautical mile. Determine what the DME will read at touchdown and work backwards from there, adding 300ft to touchdown altitude for each nautical mile away from the threshold. While conducting the approach, a gross error technique is to enter the landing runway in the progress page of the PF side MCDU (the PNF should retain the VOR in order to monitor the accuracy) and compare distance to touchdown versus Height above Threshold. Where there are multiple steps involved, please consider if there is sufficient time to work out a constant path; (You will probably NOT have sufficient time unless you happen to be in the hold with plenty of fuel or if you are still in cruise en-route). It may therefore be a better decision to fly the steps and work out a constant angle descent from the last step (usually the FAF). Time permitting; use the following method to determine the FPA:
 Altitude at FAF minus Altitude at threshold = A DME at FAF minus DME at threshold = D (distance from FAF to threshold) FPA = (A/D) divided by 106. For example; The FPA to descend 1800 feet in 5.4 nautical miles, is 1800 divided by 5.4, with the result is divided by 106. 1800/5.4= 333 feet per nautical mile. Therefore; 333/106 =3.14 FPA
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 NORMAL OPERATIONS - LANDING
 PREFACE When Transitioning from IMC to VMC, the crew should monitor the bird (if using TRK/FPA mode) versus the aircraft attitude symbol in the center of the PFD. This provides a good assessment of the drift, thus in which direction to look for the runway. But then:
 • Do not turn towards the runway
 • Do not duck under
 MAIN GEAR CLEARANCE On the Airbus 320 aircraft, the pilot eye to wheel height on approach is 56 ft and the minimum wheel clearance over threshold is 34 ft. The boxed images below are the one to retain on A320 to provide a proper wheel clearance at threshold.
 PAPI
 White
 Below
 Red
 On path
 High Above
 Low
 FOF 02160 03834 0001
 UNRELIABLE SPEED INDICATION
 T.VASI
 High
 RedWhiteMEMORY ITEMS
 On path
 Above path
 Very high High Above
 On path
 Well below
 Below Low Very low
 FOF 02160 03833 0001
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 FLARE
 Normal Conditions
 When reaching 50 ft, the auto-trim ceases and the pitch law is modified to flare law. Indeed, the normal pitch law, which provides trajectory stability is not the best adapted for the flare manoeuvre. The system memorizes the attitude at 50 ft and that attitude becomes the initial reference for pitch attitude control. As the aircraft descend through 30 ft, the system begins to reduce the pitch attitude at a predetermined rate of 2° down in 8 seconds. Consequently, as the speed reduces, the pilot will have to move the stick rearwards to maintain a constant path. The flare technique is thus very conventional. Start the flare by progressively increasing and holding the backpressure on the side stick. From stabilized conditions, the flare height is about 30 ft. This height varies with different parameters, such as weight, rate of descent, wind variations... The roll is a roll rate law until the aircraft is on the ground. At 20 ft, the "RETARD" auto call-out reminds the pilot to retard thrust levers. It is a reminder rather than an order. The pilot will retard the thrust levers when best adapted e.g. if high and fast on the final path the pilot will retard earlier. In order to assess the rate of descent in the flare, and the aircraft position relative to the ground, look well ahead of the aircraft. The typical pitch increment in the flare is approximately 4°, which leads to -1° flight path angle associated with a 10 kt speed decay in the manoeuvre. A prolonged float will increase both the landing distance and the risk of tail strike.
 Crosswind Conditions On initiation of the flare, rudder should be applied as required to align the aircraft with the runway heading. Any tendency to roll downwind should be counteracted by an appropriate input on the sidestick. It is possible that a very slight wing down may be required to maintain the aircraft on the runway centre line. In the case of a very strong cross wind, a full de-crab in the flare may lead to a significant bank correction which may reach the aircraft lateral aileron limit. Consequently, a combination of the partial de-crab and wing down techniques may be required.
 DE-ROTATION When the aircraft is on the ground, pitch and roll control operates in Direct Law. Consequently, when the aircraft touches down, the pilot flies the nose down conventionally, varying sidestick input as required, to control the derotation rate. After touch down, when reverse thrust is selected (on at least one engine) and one main landing gear strut is compressed, the ground spoilers partially extend to establish ground contact. The ground spoilers fully extend when both main landing gears are compressed. A small nose down term on the elevators is introduced by the control law, which compensates the pitch up tendency with ground spoiler extension. It is not recommended to keep the nose high in order to increase aircraft drag during the initial part of the roll-out, as this technique is inefficient and increases the risk of tail strike. Furthermore, if auto brake MED is used, it may lead to a hard nose gear touch down.
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 ROLL OUT Normal Conditions
 During the roll out, the rudder pedals should be used to steer the aircraft on the runway centerline. At high speed, directional control is achieved with rudder. As the speed reduces, the Nose Wheel Steering (NWS) becomes active. However, the NWS tiller should not be used until taxi speed is reached. Crosswind Conditions The above-mentioned technique applies. Additionally, the pilot should avoid putting the stick into the wind as it increases the weathercock effect. Infact, it creates a differential down force on the wheels into the wind side. The reversers have a destabilizing effect on the airflow around the rudder and thus decrease the efficiency of the rudder. Furthermore they create a side force, in case of a remaining crab angle, which increases the lateral skidding tendency of the aircraft. This adverse effect is quite noticeable on contaminated runways with crosswind. In case a lateral control problem occurs in high crosswind landing, the pilot should consider setting the reversers back to Idle. At lower speeds, the directional control of the aircraft is more difficult, especially on wet and contaminated runways. Differential braking can be used if necessary. On wet and contaminated runways, the same braking effect may be reached with full or half deflection of the pedals. Additionally the anti skid system releases the brake pressure on both sides very early when the pilot presses on the pedals. Thus if differential braking is to be used, the crew should totally release the pedal on the opposite side to the expected turn direction. Braking Once on the ground, the importance of the timely use of all means of stopping the aircraft cannot be over emphasized. Three systems are involved in braking once the aircraft is on the ground:
 • The ground spoilers
 • The thrust reversers
 • The wheel brakes The Ground Spoilers
 When the aircraft touches down with at least one main landing gear and when at least one thrust lever is in the reverse sector, the ground spoilers partially automatically deploy to ensure that the aircraft is properly sit down on ground. This is the partial lift dumping function. Then the ground spoilers automatically fully deploy.
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 The ground spoilers contribute to aircraft deceleration by increasing aerodynamic drag at high speed. Wheel braking efficiency is improved due to the increased load on the wheels. Additionally, the ground spoiler extension signal is used for auto-brake activation. Thrust Reversers
 Thrust reverser efficiency is proportional to the square of the speed. So, it is recommended to use reverse thrust at high speeds. Select reverse IDLE at main landing gear touchdown (not before). The maximum reverse thrust is obtained at N1 between 70% and 85% and is controlled by the FADEC. Below 70 kts, reversers efficiency decreases rapidly, and below 60 kts with maximum reverse selected, there is a risk of engine stall. Therefore, it is recommended to smoothly reduce the reverse thrust to idle at 70 kts. However, the use of maximum reverse is allowed down to aircraft stop in case of emergency. If airport regulations restrict the use of reverse, select and maintain reverse idle until taxi speed is reached. Stow the reversers before leaving the runway to avoid foreign object ingestion. Wheel Brakes
 Wheel brakes contribute the most to aircraft deceleration on the ground. Many factors may affect efficient braking such as load on the wheels, tire pressure, runway pavement characteristics and runway contamination and braking technique. The only factor over which the pilot has any control is the use of the correct braking technique, as discussed below. Anti-Skid The anti-skid system adapts pilot applied brake pressure to runway conditions by sensing an impending skid condition and adjusting the brake pressure to each individual wheel as required. The anti-skid system maintains the skidding factor (slip ratio) close to the maximum friction force point. This will provide the optimum deceleration with respect to the pilot input. Full pedal braking with anti-skid provides a deceleration rate of 10 kts/sec. Brakes The use of auto brake versus pedal braking should observe the following guidelines:
 • The use of Autobrakes is usually preferable because it minimizes the number of application of brake and thus reduces brake wear. Additionally, the Autobrakes provides a symmetrical brake pressure application which ensures an equal braking effect on both main landing gear wheels on wet or evenly contaminated runway. More particularly, the Autobrake is recommended on short, wet, contaminated runways, in poor visibility conditions and in Auto land. The use of LO auto brake is preferred on long and dry runways whereas the use of MED auto brake is preferred for short or contaminated runways. The use of MAX auto brake is not recommended.
 • On very short runways, the use of pedal braking can be used since the pilot can apply full pedal braking with no delay after touch down.
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 • On very long runways, the use of pedal braking may be used if the pilot anticipates that braking will not be needed. To reduce brake wear, the number of brake application should be limited.
 • In case of pedal braking, do not ride the brakes but apply pedal braking when required and modulate the pressure without releasing. This minimizes brake wear.
 The DECEL light indicates that the selected deceleration rate is or is not achieved, irrespective of the functioning of the autobrake. For example DECEL might not come up when the autobrake is selected on a contaminated runway, because the deceleration rate is not reached with the autobrake properly functioning, whereas DECEL light might come on with LO selected on Dry runway while only the reversers achieve the selected deceleration rate without autobrake being actually activated. In other words, the DECEL light is not an indicator of the autobrake operation as such, but that of the deceleration rate being reached. Since the auto brake system senses deceleration and modulates brake pressure accordingly, the timely application of MAX reverse thrust will reduce the actual operation of the brakes themselves, thus improving brake wear and temperature. Auto-brake does not relieve the pilot of the responsibility of achieving a safe stop within the available runway length. Cross Wind Conditions
 The reverse thrust side force and crosswind component can combine to cause the aircraft to drift to the downwind side of the runway if the aircraft is allowed to weathercock into wind after landing. Additionally, as the anti-skid system will be operating at maximum braking effectiveness, the main gear tire cornering forces available to counteract this drift will be reduced.
 BRAKING FORCE AND CORNERING FORCE vs SKID RATIO
 BRAKING
 CORNERING
 Locked Wheel12%Free rotation
 FR
 ICT
 ION
 FO
 RC
 E
 FOF 02160 03837 0001 To correct back to the centerline, the pilot must reduce reverse thrust to reverse idle and release the brakes. This will minimise the reverse thrust side force component, without the requirement to go through a full reverser actuating cycle, and provide the total tire cornering forces for realignment with the runway centerline. Rudder and differential braking should be used, as required, to correct back to the runway centerline. When re-established on the runway centerline, the pilot should re-apply braking and reverse thrust as required.
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 DIRECTIONAL CONTROL DURING CROSSWIND LANDING
 Crosswindcomponent
 Reversethrust and
 pedal brakingreapplied
 Reversecancelled and
 brakesreleased
 Directionalcontrol andcenterlineregained
 Aicraftskidding
 sideways dueto fuselage/finside force andreverse thrust
 side force
 Touchdownwith partial
 decrab
 FOF 02160 03838 0001
 FACTORS AFFECTING LANDING DISTANCE The field length requirements are contained in the Landing Performance of the FCOM 2. The landing distance margin will be reduced if the landing technique is not correct. Factors that affect stopping distance include:
 • Height and speed over the threshold
 • Glide slope angle
 • Landing flare technique
 • Delay in lowering the nose on to the runway
 • Improper use of braking system
 • Runway conditions (discussed in adverse weather). Height of the aircraft over the runway threshold has a significant effect on total landing distance. For example, on a 3° glide path, passing over the runway threshold at 100 ft altitude rather than 50 ft could increase the total landing distance by approximately 300m/950 ft. This is due to the length of runway used before the aircraft touches down. A 5 kts speed increment on VAPP produces a 5% increase in landing distance with auto brake selected. For a 50 ft Threshold Crossing Height, a shallower glide path angle increases the landing distance, as the projected touchdown point will be further down the runway. Floating above the runway before touchdown must be avoided because it uses a large portion of the available runway. The aircraft should be landed as near the normal
  JAHACO
 Highlight
 
  JAHACO
 Highlight
 

Page 99
                        

A320 – Guidelines for Training
 Revision 3 25 April 2006 - 91 -
 touchdown point as possible. Deceleration rate on the runway is approximately three times greater than in the air. Reverse thrust and speedbrake drag are most effective during the high-speed portion of the landing. Therefore, reverse thrust should be selected without delay. Speed brakes fully deployed, in conjunction with maximum reverse thrust and maximum manual anti-skid braking provides the minimum stopping distance.
 DECELERATE FOR SAFETY NOT COMFORT
 OPERATIONAL FACTORS AFFECTING ACTUAL LANDING DISTANCE
 DemonstratedLanding Distance
 Requiredlanding distance
 VApproach+ 10%
 VApproach + 5% and long flare
 100 ft at threshold
 1000 ft elevation
 No ground spoilers
 +300 m / 1000 ft
 1.0 1.1 1.2 1.3 1.67
 50'
 FOF 02160 03839 0001
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 NORMAL OPERATIONS - GO AROUND
 PREFACE Failure to recognize the need for, and to execute a go-around, when required, is a major cause of approach and landing accidents. Because a go-around is an infrequent occurrence, it is important to be "go-around minded". The decision to go-around should not be delayed, as an early go-around is safer than a last minute one at lower altitude.
 WHEN TO GO AROUND A go-around is mandatory if:
 • There is a loss or a doubt about situation awareness
 • If there is a malfunction which jeopardizes the safe completion of the approach e.g. major navigation problem
 • Stabilized approach criteria are not met at or after passing the limit altitude.
 • Any GPWS, TCAS or Windshear alert occurs
 • Adequate visual cues are not obtained reaching the minima. A go-around should be considered if:
 • ATC changes the final approach clearance resulting in rushed action from the crew or potentially unstable approach
 • The approach is not stabilized passing the briefed target altitude.
 NOTE: The target altitude should be higher than the OM A limit altitude, by an amount determined by the crew, considering the Workload, Additive Factors and Crew Factors that may increase the level of risk for a particular approach.
 AP/FD GO-AROUND PHASE ACTIVATION The go-around phase is activated when the thrust levers are set to TOGA, provided the flap lever is selected to Flap 1 or greater. The FDs are displayed automatically and SRS and GA TRK modes engage. The missed approach becomes the active F-PLN and the previously flown approach is strung back into the F-PLN. If TOGA thrust is not required during a go-around for any reason, e.g. an early go-around ordered by ATC, it is essential that thrust levers are set to TOGA momentarily to sequence the F-PLN. If this is not done, the plan will be sequenced and the active flight plan will be erased when flying over, or abeam, the airport, leaving only PPOS and a DISCONTINUITY.
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 GO-AROUND PHASE The SRS mode guides the aircraft with a maximum speed of VLS, VAPP, or IAS at time of TOGA selection (limited to maximum of VAPP + 25 with all engines operative) until the acceleration altitude where the target speed increases to green dot. The GA TRK mode guides the aircraft on the track memorized at the instant of TOGA selection. The missed approach route becomes the ACTIVE F-PLN provided the waypoints have been correctly sequenced on the approach. Pushing NAV enables the missed approach F-PLN to be followed. When the pilot sets TOGA thrust for go-around, it takes some time for the engines to spool up due to the acceleration capability of the high by pass ratio engines. Therefore, the pilot must be aware that the aircraft will initially loose some altitude. This altitude loss will be greater if initial thrust is close to idle and/or the aircraft speed is lower than VAPP.
 ALTITUDE LOSS FOLLOWING A GO AROUND
 -40
 VAPP - stabilized thrust
 VAPP - idle thrust
 Time (sec)1
 Altitude loss
 -20
 0
 2 3 4 5 6
 FOF 02170 03830 0001 Above the go-around acceleration altitude, the target speed is green dot.
 LEAVING THE GO-AROUND PHASE The purpose of leaving the go-around phase is to obtain the proper target speed and proper predictions depending upon the strategy chosen by the crew. During the missed approach, the crew can elect either of the following strategies:
 • Fly a second approach
 • Carry out a diversion Second Approach If a second approach is to be flown, the crew should activate the approach phase in the MCDU PERF GO-AROUND page. The FMS switches to Approach phase and the target speed moves according to the flaps lever setting, e.g. green dot for Flaps 0. The crew should ensure proper waypoint sequencing during the second approach in order to have the missed approach route available, should a further go-around be required.
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 Diversion Once the aircraft path is established and clearance has been obtained, the crew can modify the FMGS to allow the FMGS switching from go-around phase to climb phase:
 • If the crew has prepared the ALTN F-PLN in the active F-PLN, a lateral revision at the TO WPT is required to access the ENABLE ALTN prompt. On selecting the ENABLE ALTN prompt, the lateral mode reverts to HDG if previously in NAV. The aircraft should be flown towards the next waypoint using HDG or NAV via a DIR TO entry.
 • If the crew has prepared the ALTN F-PLN in the SEC F-PLN, the SEC F-PLN should be activated, and a DIR TO is performed as required. AP/FD must be in HDG mode for the ACTIVATE SEC F-PLN prompt to be displayed.
 • If the crew has not prepared the ALTN FPLN, a selected climb will be initiated. Once established in climb and clear of terrain, the crew should make a lateral revision at any waypoint to insert a NEW DEST. The route and a CRZ FL (on PROG page) can be updated as required.
 REJECTED LANDING A rejected landing is defined as a go-around manoeuvre initiated below the minima. Once the decision is made to reject the landing, the flight crew must be committed to proceed with the go-around manoeuvre and not be tempted to retard the thrust levers in a late decision to complete the landing. TOGA thrust must be applied but a delayed flap retraction can be considered. If the aircraft is on the runway when thrust is applied, a CONFIG warning will be generated if the flaps are in Conf Full. The landing gear should be retracted only when a positive rate of climb is established with no risk of further touch down. Climb out as for a standard go-around. In any case, if reverse thrust has been applied, a full stop landing must be completed.
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 NORMAL OPERATIONS – TAXI IN
 BRAKE TEMPERATURE The use of brake fans could increase oxidation of the brake surface hot spots if brakes are not thermally equalized, leading to the rapid degradation of the brakes. For this reason, selection of brake fans should be delayed until approximately five minutes after touchdown or just prior to stopping at the gate (whichever occurs first). When reaching the gate, if there is a significant difference in brake temperature between the wheels of the same gear, this materializes a potential problem with brake e.g. if one wheel reaches the limit temperature of 425°C while all others wheels brakes indicate less than 275°C, this indicates that there is a potential problem of brake binding or permanent brake application on that wheel. Conversely, if one wheel brake is at or below 50°C whereas the others are beyond 200°C, this indicates that there is a potential loss of braking on that wheel. If brake temperature is above 500°C with fans OFF (350°C fans ON), use of the parking brake, unless operationally necessary, should be avoided to prevent brake damage. The MEL provides information regarding brake ground cooling time, both with and without brake fans.
 ENGINES COOLING PERIOD To avoid engine thermal stress, it is required that the engine be operated at, or near, idle for a cooling period as described in FCOM 3.03.25
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 AFTER LANDING PROCEDURES
 AFTER LANDING FLOW PATTERN
 MAN START N1 MODEENG
 RAIN RPLNTWIPEROFF
 FAST
 SLOW
 1 12 2
 OVRD
 AUTO
 MODE SELMAN V/S CTLUP
 DN
 CABIN PRESS LDG ELEVAUTO
 -20
 2
 468
 12
 14
 10
 AUTO
 PROBE/WINDOWHEAT
 ANTI-ICE
 ENG 1 ENG 2WING
 MASTER SW
 APU
 DITCHING
 ANN LTSTBY COMPASS
 OFF
 OFF
 AUTO
 ON
 OFF
 ON
 OVHD INTEG LT INIT LTDOME
 OFF
 BRT TEST
 BRT
 OFF BRTOFF
 2NAV
 OFF
 1
 ON
 OFF
 OFF
 ONRWY TURN OFF
 ONON
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 AUTO
 OFF
 NO SMOKINGON
 SIGNSEMER EXIT LT
 OFF
 DIM
 ONONON
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 FAULTFAULT
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 FAULT
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 OFF ON
 FAULT
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 FAULT
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 AVAIL
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 OFF
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 FAST
 SLOW
 ON
 CALLSEMER
 MECH ALL FWD AFT
 DIM
 MAN V/S
 0
 0
 ENG2
 ENG1
 1/2
 FULLFULL
 1/2SPEEDBRAKE
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 1
 2
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 OFF
 RETRET
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 OVHD INTEG LT
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 FOF 02180 03827 0001
 NOTE: To maintain the highest situation awareness, only commence (and interrupt as necessary) the after landing flow when the taxi route has definitely been agreed between the crew and the taxi route has cleared all runways and airport “hot spots”.
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 ABNORMAL OPERATIONS - GENERAL
 PREFACE The ABNORMAL OPERATIONS chapter highlights techniques that will be used in some abnormal and emergency 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, the ECAM should be handled as described in the section OPERATIONAL PHILOSOPHY- ECAM.
 MAYDAY AND PAN PAN CALLS MAYDAY (spoken 3 times): Grave and imminent danger threatens and immediate assistance is requested. PAN PAN (spoken 3 times): The aircraft has a very urgent message to transmit concerning the safety of the aircraft or of a person on board or in sight. Due to a variety of concerns pilots hesitate to inform ATC in due time about the aircraft being in a state of emergency. It is preferred that pilots believing themselves to be facing an emergency situation should declare it as early as possible and cancel it later if they decide that the situation allows. Consider the following:
 • Using this standard phraseology cuts through the language barrier.
 • No ATC unit will know that an aircraft is in difficulty unless this information is communicated in terms that make the situation immediately and clearly apparent.
 • The extent to which the ATC unit will be able to offer assistance will depend both on the amount of information that the pilots provide and on it being transmitted at the earliest moment following the realization that a potentially hazardous situation has arisen, or is in the process of developing.
 • Reluctance by pilots to use the prefix 'Mayday' or 'Pan' in situations when either might be appropriate, could introduce ambiguity and deny them information that could otherwise improve their situational awareness, thus helping them decide on the best course of action to follow. Air Traffic Controllers will have information available to them that might not be known on the flight deck and will offer this to the crew, but only when they have been told that an emergency exists.
 • If pilots do not use the prefix 'Mayday' or 'Pan' before transmitting details of technical or procedural difficulties, the controller may ask the pilot whether or not he/she 'wishes to declare an emergency', since the response he/she receives will, thereafter, directly affect the manner in which that aircraft is handled. However, pilots should not rely upon ATC to interpret messages without either prefix as being indications of distress or urgency but, rather, should use 'Mayday' or 'Pan' as the means most likely to produce immediate assistance.
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 As a general guideline, consider using MAYDAY for a RED “LAND ASAP” and PAN PAN for an AMBER “LAND ASAP” with the exception of engine failures, which will initially require a MAYDAY call. If, subsequent to the transmission of 'Mayday, Mayday, Mayday' or 'Pan Pan, Pan Pan, Pan Pan', the nature of the emergency changes to the extent that the pilots consider the problem appears not to have been as serious as was first thought and they no longer wish to receive priority attention, they may, at their discretion, cancel the emergency condition using appropriate radiotelephony procedures.
 PREPARING FOR THE APPROACH WITH SYSTEMS FAILURES Background Some failures affect the approach speed:
 • Some failures (typically slat or flap failure) increase the VLS. In this case, the VLS displayed on the PFD (if available) takes into account the actual configuration.
 • In some others failures, it is required to fly at speed higher than VLS to improve the
 handling characteristics of the aircraft. It is the reason ECAM requests a speed increment, called ΔVLS (Delta or difference to VLS). This speed increment is to be added to the VLS displayed on the PFD when the landing configuration is reached.
 In all cases,
 Vapp = VLS (PFD) + ΔVLS (ECAM) + Wind correction
 When required
 In order to prepare for the approach and landing, the crew needs to know Vapp in advance. The appropriate VLS is not necessarily available at that time on the PFD, because the landing configuration is not yet established. Hence, Vapp is determined using Vref, which is the VLS of CONF FULL, and is available from both the MCDU PERF APPR page and QRH. The appropriate ΔVref, extracted from the QRH, is then added.
 Vapp = Vref + ΔVref + Wind correction
 When required
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 DELTA VREF ON QRH VERSUS DELTA VLS ON PFD
 Speed increase forhandling qualities
 VLS increase due to
 configurationthe actual
 VREFshown
 onQRH
 VLSshown
 onECAM
 Speed selectedon PFD
 when landingconf is set
 VREF =VLS CONF FULL
 VLS OF THELANDING CONF
 Method Should a failure occur with “LANDING DISTANCE PROC APPLY” message displayed on the ECAM, the crew must refer to the LDG CONF/APP SPD/LDG DIST/ CORRECTIONS FOLLOWING FAILURES table in QRH chapter 2 to read ΔVref.
 NOTE: Dual hydraulic and Electrical Emergency Config summaries provide these corrections as part of the checklist.
 If the QRH shows a ΔVref:
 Select CONF FULLRead VREF = VLS CONF FULL
 APPRDEST
 QNH1018TEMP20°
 MAG WIND
 200° /005TRANS ALT
 5000VAPP
 140PREVPHASE
 FLP RETRF= 162SLT RETR
 CLEAN186S=
 O= 234
 FINALILS14R
 MDA688DH
 LDG CONF
 NEXTPHASE
 VLS135 FULL
 D
 ABNORMAL PROCEDURESREV 36
 SEQ 0012.32
 A318A319A320A321
 LDG CONF - APPR SPD -LDG DIST
 CORRECTIONS FOR FAILURES
 RRRRR
 R
 R
 RR
 FLAPS/SLATS
 25HYD
 BRK
 NAV
 ENG
 25
 R ** : Landing configuration as recommended by the ECAM* : Refer to 2.33 - MULTIPLE FAILURES
 (1) If CONF Ils used when "NORM" is indicated in the table multiply theresulting landing distance by an additional factor of 1.1.
 Add wind correction, if applicable
 WIND CORRECTION
 Enter VAPP manuallySelect CONF 3, if LDG IN CONF 3
 APPR
 VAPP160PREV
 5000
 DESTQNH
 1018TEMP20°
 MAG WIND200° /005TRANS ALT
 5000VAPP
 PREVPHASE
 FLP RETRF= 162
 SLT RETR
 CLEAN186S=
 O= 234
 FINALILS14R
 MDA688DH
 LDG CONF
 NEXT
 VLS135 FULL160
 PHASE
 [ ]
 CONF 3*
 CONF 3*
 [ ]
 VREF 20KT VREF 20KT
 NO WINDCORRECTION
 1/3 HEADWIND( VREF + WIND CORR
 LIMITED TO KT)
 Add VREF to VERF
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 Selecting CONF 3 on the MCDU if landing in CONF 3 ensures proper operation of the GPWS. If a CONFIG less than 3 is required for landing, ECAM will call for the GPWS FLAP mode to be switched off. Assuming VLS is displayed on the PFD, VAPP should be close to VLS+ wind correction, since this speed is computed on the actual slat/flap position. If the calculated VAPP is less than or very much higher than the VLS, then there was some mistake in applying the
 Vref correction. If the QRH shows no ΔVref: proceed as for normal operations (Use the MCDU Vapp, as computed by FMS). Landing Distance Calculation The actual landing distance is measured from 50 ft above the runway surface until the aircraft comes to the 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.
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 CAUTION
 This distance allows ZERO MARGINS FOR ERROR in piloting technique, and even if flown accurately will result in the aircraft stopped
 at the very end of the Landing Distance Available. The RISK of an overrun (and all it’s implications for flight safety) is extremely HIGH.
 Should a failure occur in flight, which requires the actual landing distance to be multiplied by a factor; the factor should be applied to the “LANDING DISTANCE WITHOUT AUTOBRAKE” CONFIG FULL.
 NOTE: Crew must ensure that both the “Factor” and the “Landing Distance” are relevant to the runway condition. For example, if the runway is wet use the “Wet” column figures for the “Factor”, multiplied by the “Landing Distance” figure for a wet runway.
 Conversely, the AUTOLAND LANDING DISTANCE WITH AUTOBRAKE table available in the QRH gives a realistic indication of the aircraft performance with line pilot technique during normal operations. Therefore, if an en-route diversion is required, and no landing distance factor is to be applied, the crew should refer to this table.
 NOTE: Only for “Normal Operations”, when the runway is dry or damp and the Landing Distance Available (LDA) is more than 2400m, then the landing distance need not be determined".(OM-A 8.9.20). In all other conditions landing distance should be determined.
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 ABNORMAL OPERATIONS – OPERATING TECHNIQUES
 REJECTED TAKE-OFF Factors Affecting A RTO 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 as follows:
 • Tire damage
 • Brakes worn or not working correctly
 • 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 the taxi-out, a review of the take-off briefing is required. During this briefing, the crew should confirm that the computed take-off data reflects the actual take-off conditions e.g. wind and runway condition. Any changes to the planned conditions require the crew to re-calculate the take-off data. In this case, the crew should not be pressured into accepting a take-off clearance before being fully ready. Similarly, the crew should not accept an intersection take-off until the take-off performance has been checked. The line-up technique is very important. The pilot should use the over steer technique to minimize field length loss and consequently, to maximize the acceleration-stop distance available. Decision Making The action of rejecting a take-off can be hazardous, and the time available to make the correct decision is limited. To assist with this, the ECAM inhibits warnings, which are not of paramount importance between 80 kts, and, 1500 ft or 2 minutes after lift off, whichever occurs first. Therefore, any warning received in this period should be carefully considered. To assist decision-making, the take-off is divided into low and high-speed regimes. 100 kts is chosen as the dividing line. There is no special significance to 100 kts; merely that it divides the take-off into low and high speed, and was chosen in order to help make the decision, and to avoid unnecessary stops from high speed:
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 Below 100 kts, seriously consider discontinuing the takeoff if any ECAM warning/caution is activated. Above 100 kts, and approaching V1, be “go-minded” and only reject the take-off in the event of a major failure, sudden loss of thrust, any indication that the aircraft will not fly safely, or if one of the following ECAM warning/cautions occur:
 • ENG or APU FIRE
 • ENG FAIL
 • CONFIG (Main Warnings Only)
 • ENG REV UNLOCK
 • L+R ELEV FAULT
 • SIDESTICK FAULT
 If a tire fails within 20 kts of V1, unless debris from the tire has caused noticeable engine parameter fluctuations, it is better to get airborne, reduce the fuel load and land with a full runway length available. The decision to reject the take-off is the responsibility of the Captain, in accordance with the general policy in OM A Chapter 8, and must be made prior to V1 speed: If a malfunction occurs before V1, for which the Captain does not intend to reject the take-off, he should announce his intention by calling “GO”. If a decision is made to reject the take-off, the Captain calls “STOP”. This call both confirms the decision to reject the take-off and also states that the Captain now has control. It is the only time that hand-over of control is not accompanied by the phrase “I have control”. RTO Procedure
 The write-up of the actions has been divided into two parts, and assumes a non-training flight (for the policy during training flights, see OM A Chapter 8). Refer to FCOM 3.02.10 “REJECT TAKE-OFF” for details.
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 F/OCAPTCalls .........................................."STOP"
 IDLEThrust levers ................................MAX AVAILReverse thrust ...................
 Cancels any audio warning
 Advises ATCLocates on ground EMER EVAC C/L
 Aircraft stopped
 STOWEDReverse .................................Parking brake ...........................
 "ATTENTION CREW ATPA call ...........
 "ECAM ACTION"Calls for ....................
 APPLY
 STATION"
 "REVERSE GREEN""DECEL(*)"
 "70 kt"
 Calls ......................
 Completes the ECAM ACTIONS
 FOF 03020 03775 0001
 NOTE: (*): "DECEL" call means that the deceleration is felt by the crew, and confirmed by the speed trend on the PFD. It can also be confirmed by the DECEL light; however, this light only indicates that the selected deceleration rate is or is not achieved, irrespective of the functioning of the autobrake. DECEL light might not come up on a contaminated runway, with the autobrake working properly, due to the effect of the antiskid.
 If the take-off is rejected prior to 72kts, the spoilers will not deploy and the auto-brake will not function. If a rejected take-off is initiated and MAX auto brake decelerates the aircraft, the captain will avoid pressing the pedals (which might be a reflex action). Conversely, if deceleration is not felt, the captain will press the brake pedals fully down. Apply maximum reverse thrust on all thrust levers. If the Captain judges that there is sufficient runway distance remaining in which to stop the aircraft, he may select Reverse Idle at 70 kts. However, he may use full Reverse thrust till the aircraft comes to a full stop if in his opinion there is insufficient stopping distance remaining. Bring the aircraft to a full stop keeping in mind the direction of the wind in case of an engine fire. Try to turn the nose into the wind but ensure the aircraft stays within the confines of the runway. Only when the aircraft has stopped, advise ATC using the phrase “GF xxx STOPPING” While the First Officer is carrying out the ECAM actions, the Captain must decide on the next course of action depending on the circumstances. Consideration should be given to:
 • Possible passenger evacuation of the aircraft on the runway.
 • Vacating the runway as soon as possible.
 • Communicating intentions or requests to ATC.
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 If evacuation is required, refer to the next topic “EVACUATION”. If evacuation is NOT required, the Captain MUST make the standard PA “CABIN CREW and PASSENGERS REMAIN SEATED”, and only then clear the runway if it is safe to do so. Following a high-speed reject, consider a wheel and brake inspection prior to extended taxiing. If take-off has been rejected due to an engine fire, the ECAM actions will be completed until shutting down the remaining engines.
 "STOP"
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 "ECAM ACTIONS"
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 EMERCANC
 CAPT3
 1THRUST LEVERS:
 - Idle- Reverse
 2When aircraft stoppedPARKING BRAKE ON
 "DECEL"
 FOF 03020 03782 0001
 12
 Note: On ground with all engines stopped and no AC power, e.g. after a reject take off, the right dome light is available. Therefore consider switching the dome light to “BRT” position to get maximum lighting in the cockpit.
 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 centerline. For this reason, it is essential that the Captain keep his hand on the thrust levers once take-off thrust has been set. Immediately closing the thrust levers and using maximum rudder and braking will achieve directional control. If necessary, the nose wheel tiller should be used to avoid runway departure.
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 EVACUATION Introduction This situation, which may occur following a rejected take-off or after landing, requires good crew coordination to cope with a high workload situation. Decision Making The FORDEC model requires using ATC, fire services and cabin crew to gain as much information as possible to assist in making a decision on whether to evacuate or not. In the aircraft a simple way to confirm an engine fire on ground is to open the cockpit window and look out. Procedure If an Evacuation is required, the Captain shall make the standard PA “EVACUATE, EVACUATE” and then press EVAC command pushbutton on the overhead panel. Since take offs are now done with APU running, there should be no disruption of the ECAM after the last engine shutdown as long as the APU is supplying AC power.
 Note: There is no requirement to cross check the actions on the Eng Master Switches or Fire Pushbuttons as the aircraft is not in flight.
 Note: When aircraft is on battery power, the crew seats can only be operated manually.
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 PARK BR
 K
 PFPARK BRK
 ON
 CAPT
 CAPTAINDECISIONBUILT UP
 (*)PA: Attention crew
 At stationECAM Actions
 CAPTAIN DECISION
 ANNOUNCE:Cabin crew, passengers
 Remain seatedor
 Passengers Evacuate
 IF EVACUATIONREQUIRED
 NORMAL CHECK LISTSEQ 100REV 16A330
 QRH
 7.01
 - ATC WHEN
 - EVACUATION ..
 ON GROUND EMER / EVACUATION- AIRCRAFT PARKING BRK
 - AIRCRAFT PARKING BRK
 - FIRE FOR ENG , and APU- AGENTS ENG, and APU
 ..............................................................................................................
 ...................................................................................................................
 ..........................................................................
 ...........................................................................
 STOP ONNOTIF
 CHECK ZERO
 PUSHAN RQRD
 INITIATE
 - CABIN CREW...............................................................................- ENG MASTERS ALL OFF
 NOTIF
 F/O
 ENGINE 1 FIRE T.O INHIBIT
 -ENG MASTER 2-AGENT 2-AGENT 1ENG FIRE P/BENG MASTER 1PARKING BRK
 WHEN A/C IS STOPPED-THR LEVERS IDLE
 ONOFF
 PUSHDISCHDISCH
 OFF..............................
 ..............................
 .....................................................
 ....................................................
 ........................
 6 610 10NT
 EGT
 N2
 FF
 S
 IF EVAC RQRD
 FOF 03020 03783 0001
 Note: In order to standardize procedures for all Mixed Fleet Flying, it is required that if a take-off has been rejected due to an engine fire, the ENG FIRE ON GROUND ECAM action will be completed until all engine masters are selected OFF. Then, complete the procedure with reference to the paper “ON GROUND EMER/EVAC C/L” located on the back of QRH.
 The On Ground Emergency Evacuation Checklist The EMER EVACUATION C/L is a challenge/response type. CM2 will read the entire line including the actions and then carry out his actions. CM1 will ensure the action has been completed and then call out the confirmation of the action. Some items on the checklist require clarification:
 • ∆P… CHECK ZERO It is essential that the differential pressure be zeroed so the doors can be opened.
 FORDEC
 See note below
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 In automatic pressurization mode, the crew can rely on the CPC to depressurize the aircraft, so the P check is therefore not applicable. If MAN CAB PRESS is used in flight, the CAB PR SYS (1+2) FAULT procedure requires selecting MAN V/S CTL to FULL UP position during final approach to cancel any residual cabin pressure. However, since the residual pressure sensor indicator, installed in the cabin door, is inhibited with slides armed, the EMER EVACUATION C/L requires an additional P check. Since MAN CAB PRESS is never used for take-off as at least one automatic cabin pressure control must be operative for departure, the P check does not apply to the case of emergency evacuation following a rejected takeoff.
 • CABIN CREW (PA)…NOTIFY, reminds CM1 to do the PA “ATTENTION CREW AT STATIONS” announcement in case it had not been done earlier.
 • FIRE P/Bs (ENG and APU)…. PUSH, requires for the release of ALL Fire Pushbuttons including the APU.
 • AGENTS (ENG and APU)… AS REQD If there has been a gear collapse and there is any doubt about the state of the engines and APU, then the agents must be discharged in all engines and the APU. (FCOM 3.02.32 Landing with Abnormal L/G). Otherwise it is not required to discharge the agents into healthy engines.
 • EVACUATION….INITIATE requires - The cabin crew to be notified to launch evacuation using the standard PA “EVACUATE EVACUATE”, and then - Press EVAC command p/b on the overhead panel.
 - Press EVAC HORN OFF on the overhead panel.
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 ABNORMAL OPERATIONS – POWER PLANT
 ENGINE FAILURE/FIRE AT ROTATION (V1 CUT) Introduction The procedure in general is a 4-step process in accordance with Golden Rule #2 - “Fly, Navigate, THEN Communicate and Manage.”
 1. Fly the aircraft and keep it under control.
 2. Ensure the Engine Failure Procedure (EFP) flight path is followed
 3. Secure the aircraft by carrying out the ECAM primary actions.
 4. Once primary ECAM is complete, communicate with ATC. Aircraft Handling If an engine fails just after V1, the PF should keep the aircraft straight with wings level and rotate to approximately 12.5º. If the speed starts falling, the pitch may be reduced to 10º. The PNF will call “Engine failure/fire” without identifying which engine has failed. Once the aircraft is safely airborne and SRS becomes active, follow the FD SRS commands. Trim the rudder in one continuous burst, rather than short flicks.
 Note: The rudder trim works at two speeds with slats/flaps extended. It moves at 1º/sec for the first 1.5 secs and then at 3º/sec. Holding the rudder trim continuously will let it trim in the 3º /sec mode.
 Once the aircraft is approximately trimmed, good workload management suggests ENGAGING THE A/P. The A/P will then fine-tune the rudder trim automatically. Thrust Considerations
 TOGA power is available, and can be applied when required by PF. The decision of when to apply TOGA power is left to the discretion of the PF. Consider the following: For a FLEX take-off, selecting the operating engine(s) to TOGA provides additional performance margin but is not a requirement of the reduced thrust take-off certification. The application of TOGA will very quickly supply a large thrust increase but this comes with a significant increase in yawing moment and an increased pitch rate. The selection of TOGA gives more thrust but it may be at the expense of increased workload in aircraft handling. TOGA/FLX Take off thrust is limited to 10 minutes.
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 The PNF will closely monitor the aircraft’s flight path and cancel any Master Warning/Caution. At 400 ft RA, the PNF should read the ECAM title displayed on the top line of the E/WD.
 Note: A height of 400 ft is recommended because it is a good compromise between the necessary time for stabilization and the excessive delay in procedure initiation. In some emergency cases and provided the flight path is established, the PF may initiate the ECAM actions before 400 ft.
 ECAM Procedure Once the PF has stabilized the flight path, he confirms the failure. Provided flight path control is attained and can be maintained, and he believes he has sufficient spare capacity to divert his attention from his AVIATE and NAVIGATE primary tasks to confirm irreversible ECAM actions, the PF should announce "I have Control, ECAM actions". If it is necessary to delay the ECAM procedure, the PF should order "Standby". Remember, it is not necessary to rush into doing the ECAM drills, and 400ft is the MINIMUM altitude at which commencement of ECAM should normally be considered. The priority is to ensure that the aircraft is climbing, stabilized, and is flying in a safe direction. Do not get too distracted with ECAM. Stop/Interrupt ECAM when required to monitor the flight path (AVIATE/NAVIGATE) or change configuration (AVIATE). The action of putting the start switch to ignition confirms the relight attempt being made by the FADEC. There must be no movement of thrust lever, master switch or fire P/B without positive confirmation from both pilots. Normally, only those actions involving movement of the THRUST LEVER and/or ENG MASTER and those actions required to clear RED warnings should be carried out prior to level acceleration and flap retraction. However, in the event of ENG FAILURE WITH DAMAGE or ENG FIRE, the ECAM procedure should be continued until the engine is secured. These actions are commonly referred to as “Primary Actions”, and in the context of Engine malfunctions are summarized below:
 • Engine flameout, continue ECAM to “ENG master SW OFF” – check for damage. If NO Damage, stop ECAM.
 • If damage – continue ECAM to discharge of AGENT 1 – stop ECAM.
 • Engine fire – continue ECAM to discharge of AGENT 2, if necessary, or until FIRE warning is out – stop ECAM.
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 Note: Now that almost all Take-offs are being done with APU Bleed ON, in case of Fire, the After ENG 1(2) SHUT DOWN in 3.2.70 requires If the ENG 1 FIRE pushbutton is pushed, APU bleed must not be used. If ENG 2 FIRE pushbutton is pushed, APU bleed may be used, provided the X BLEED selector is set at SHUT.
 Once the primary ECAM actions above are completed, the PF then communicates with ATC, declaring either a “PAN PAN” or “MAYDAY” (at the discretion of the Captain) and informing them briefly of the engine failure/fire and of the intention to follow either the Emergency Turn Procedure or Runway Centerline (RWY TRK) as applicable. This call should ONLY be made on completion of the ECAM Primary actions and PREFERABLY before deviating from ATC instructions. When an engine fails, the ECAM calls for attempting a relight if there is NO DAMAGE. This should be done at the discretion of the Captain after gathering all relevant information to decide whether a relight should be attempted. Consider carrying out a relight attempt at an appropriate time when workload is low. (Refer to the QRH drill for the “Engine Relight in Flight”). Determine whether the engine has suffered a flameout or has sustained damage, but not at the expense of the first two golden rules. Accidents following engine failures almost always occur because the crew stopped flying the aircraft, not because they could not determine the cause or nature of the engine failure.
 FLY THE AIRCRAFT - NOT THE ENGINE Some indications of damage are,
 • No rotation of N1
 • EGT high or rising after ENG master SW OFF
 • No rotation of N2
 • Oil quantity decreasing towards zero
 • High vibrations of N1, N2.
 • Airframe vibrations
 • EGT exceedance prior to failure/shutdown
 Note: The fuel X-feed should not routinely be opened during ECAM actions. Unlike the simulator where all fuel pump output is equal, on the aircraft with the cross feed open, fuel usage will be determined by the pump with the highest output – not necessarily on the side of the failed engine. If fuel balancing is required, this should be performed as per “Fuel Imbalance” procedure in the QRH.
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 Acceleration Segment Once above the minimum acceleration altitude and on completion of the Engine Failure procedure (if applicable), accelerate and clean up. When clean, set OPEN CLB, select Green Dot speed and set thrust lever/s to MCT (OGM).
 Note: Once the flaps/slats are retracted, managed speed in CLB/OPN CLB mode will automatically be the green dot speed. However, once in ALT*/ALT mode, managed speed will increase to 250kts (ECON climb speed). It is therefore preferable to select Green Dot speed until deciding on the next course of action.
 ECAM procedures should be recommenced once the aircraft is clean and above MSA (or at ‘S’ speed with CONF1, if returning for an immediate VMC landing). Continue ECAM until STATUS page appears, then carry out the after take-off checks before reviewing STATUS. When ECAM actions have been completed, carry out the “After Take-Off Checks”. Then review the Status to see if there are any performance (Overweight, Vapp Speeds & Landing Distance) restrictions on the choice of the diversion airfield. Once the weather is obtained, use FORDEC to select a suitable diversion airfield and set up the FMGC. The Emergency Turn From a performance point of view, the development of an Engine Failure Procedure (EFP) after Take-Off is the responsibility of the operator, in accordance with ICAO Doc 8168 – Ops/611 Vol.1 Annex-6. Gulf Air has developed and uses the Emergency Turn (ET) procedure to fulfill this requirement, as is explained in the introduction to Vol.3 M & S. Following an engine failure after Take-Off (or Missed Approach),
 • If an ET procedure is specified on the RTOW chart for that runway, then it must be followed in order to comply with obstacle clearance requirements. The aircraft must not be accelerated until all turns are completed and the aircraft is established on the EFP track above Min Acc Alt, OR the MSA has been achieved.
 • If there is NO ET procedure, then the aircraft should be flown on the EXTENDED CENTERLINE (consider remaining in RWY TRK mode) until all four segments of the Take-Off have been completed. If the aircraft is not on the centerline, correct back towards it.
 Remember, the entire purpose of an Emergency Turn is to deliver the aircraft to an altitude at which terrain clearance of at least 1000 ft. is assured. This altitude is usually the MSA, but may be a lower altitude if associated with an Instrument departure, arrival or approach procedure.
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 All A320 destination airport / runways listed in VOL 3 (MAINS) now permit us to use any takeoff configuration. For runways with E/T procedure, CONF 1+F charts will be based on 15 Deg Bank Angle whereas CONF 2 & CONF 3 charts will be based on Bank Angle 15- 25 Deg.
 CAUTION
 However, until obstacle data is analyzed on airports/runways in A320 VOL 3
 (SUPPS) the restriction to use CONF 1+F will continue for all runways, with E/T Procedure for these airfields in A320 VOL 3(SUPPS),
 If a departure planned from these runways that has an Emergency Turn (E/T), the take-off must be done using CONFIG 1+F, to prevent the AP/FD commanding a bank
 angle of greater than 15 degrees. When flying the Emergency Turn, pull the heading/trk knob early enough to prevent NAV mode from following the SID. Keep the a/c on the extended runway centerline initially until the commencement point of the E/T. If a specific track is to be flown, the crew may consider changing to TRK/FPA mode. However, the resulting FPD display is not one that is usually associated with a departure and therefore its use should be discussed and agreed in the take-off briefing. Use “PBD” to draw the extended runway centerline and Emergency turn path on the secondary flight plan. This can be displayed on ND and can assist in maintaining situational awareness, as well as providing a visual display of aircraft flight path deviation from the flight plan routing. This display technique should be considered on all terrain critical departures, where straying off the centerline would severely reduce obstacle clearance. Start the turn at the appropriate point and monitor that the bank angle does not exceed 15°. Continue climbing at SRS until the E/T is complete and the a/c is on the E/T track, or MSA has been reached (whichever occurs earlier). Once on the required heading/track, or at MSA, (and above Min Acc Alt), push V/S to level off. Accelerate and retract the flaps. The E/T quite often leaves you at an inappropriate position to continue or return. The plan of what to do once the E/T is completed therefore should be part of the Take-off brief. Navigate the a/c to either continue the flight or return for landing, as appropriate, according to the plan discussed during the take-off brief.
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 ENGINE FAILURE IN CRUISE After an engine fails or is shut down in cruise, remember as always, it is first AVIATE, and NAVIGATE, and only then COMMUNICATE and MANAGE. As below:
 • AVIATE: Set T/L to MCT and disconnect A/T with the instinctive disconnect p/b. • AVIATE: SEL SPD Green-Dot. (Airbus specifies using SEL SPD for standardization
 required by the MFF A320/330 program.)
 • NAVIGATE: Unless under radar control, SEL HDG 90° off the airway. The direction of this turn is dictated by:
 o Direction of a suitable alternate, o Aircraft position relative to an organized track/airway system, o Weather, and o Terrain
 • AVIATE: Check the EO FL on the PROG page, set that altitude or lower to start
 with and pull. The a/c should descend in OPEN DES with power at MCT and SEL SPD. Descent will be at a minimum rate of descent to clear the airway or avoid traffic.
 CAUTION At high flight levels close to limiting weights, crew actions
 should not be delayed, as speed will decay quickly requiring prompt crew response. The crew should avoid decelerating
 below Green Dot speed. Note: - If encountering moderate or greater turbulence it may be required to maintain turbulence penetration airspeed/mach instead.
 • COMMUNICATE and MANAGE: o Call for ECAM action which the PNF will commence doing o Make a Mayday or Pan Call to ATC stating the failure and asking for
 immediate descent to a lower level.
 • AVIATE/NAVIGATE: If obstacles are not a problem, and when more than 10 NM (or 25 NM as listed in the EMERGENCY section for the region) clear of the airway, SEL SPEED M.78/300kts, as this is the optimum wind milling relight speed required in case of an attempted relight.
 Note: The MCDU will usually display EO Flight level which is GROSS altitudes corrected for ISA deviation but not for any ANTI ICE usage- The PROG page will display MAX ALT capable at LRC – for use when obstacles are not a factor. If a higher speed is desired due to turbulence, fire etc. - it will be necessary to descend to a lower altitude.
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 ENGINE FAILURE IN CRUISE - FLOW
 APPR
 THRUST LEVERFrom CL to MCT
 A/THRdisconnect 2
 1
 3 4 5
 6
 ALTHDG
 SPD
 ENG 1 FAIL-ENG START SEL IGN.......................-THR LEVER 1 IDLE...........................
 -ENG MASTER 1 OFF.........................IF DAMAGE :
 .IF NO RELIGHT AFTER 30 S :
 -ENG 1 FIRE P/B-L+R INR TK SPLIT
 .IF NO DAMAGE :-ENG 1 RELIGHT
 PUSHON
 INITIATE.................
 ...........................................
 **ELEC*HYDLAND ASAP
 ECAM ACTIONS
 TOGA
 CL
 FLXMCT
 HR
 O
 TOGA
 FLXM
 SPD
 0.82HDG LAT
 HDG V/S 25000ALT LVL/CH V/S
 METRICALT
 100 1000 UP
 SPDMACH
 HDGTRK
 V/SFPA
 AP1 AP2
 A/THR
 ON
 PUSHTO
 LEVELOFF
 APPR
 FOF 03020 03786 0001
 • AVIATE/NAVIGATE: If ATC clearance can be obtained, and obstacles are not a factor, select a level lower than the REC MAX EO level in accordance with the semi circular cruising levels for that sector.

Page 124
                        

A320 – Guidelines for Training
 Revision 3 25 April 2006 - 116 -
 • AVIATE/NAVIGATE: If ATC clearance cannot be obtained, where the diversion
 track cuts across other adjoining airways, choose a level below FL290 (below RVSM levels) and fly at 500 feet above or below the levels in that sector (e.g. FL 285, 275 etc) so as to avoid risk of collision with aircraft using adjoining airways. Turn on all external lights to make it easier to be seen. Transmit your position and intentions on current frequency as well as 121.5.
 • AVIATE/NAVIGATE: If obstacles are not a factor, select V/S -500 fpm to continue
 descending when the rate of descent falls below 500 fpm. If crossing airways on the diversion, it may be desirable to select a higher V/S to descend below FL 290 (to get below busy levels).
 • AVIATE/NAVIGATE: On reaching level selected as above, re-engage the A/T and
 use managed speed, which will be the EO LRC speed/Mach, unless a higher speed is desired.
 Note: - Contingency procedures for Engine Failures in our network vary from region to region, as listed in the EMERGENCY section of the Jeppesen Airway Manual. The designation of the nearest suitable airport and relevant contingency procedures should be the subject of an interactive crew briefing in the cruise when workload permits. Updating this briefing as the flight progresses will ensure the highest level of Crew Situational Awareness. Note: - All airports in the FMGS database are not necessarily suitable for our operation. These airports may be used for landing in dire and grave emergency. Further, not all suitable airports appear in the FMGS database. As a guideline, if the airport is listed in OM C, then it is definitely suitable for use by that aircraft. Nominating and updating suitable airports to be used in contingencies, is considered essential to maintain high situational awareness.
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 ONE ENGINE OUT LANDING As required in all approach preparation, review the STATUS, and carry out the briefing, incorporating special reference to any non-normal requirements if applicable such as landing flap 3, increase in Vapp speeds, Braking Limitation, Gravity lowering of Gear, Inoperative reversers etc. Specific items on the status page should be accomplished at the appropriate stage of the approach. Autoland is available with one engine inoperative, and maximum use of the AP should be made to minimize crew workload. If required, a manual approach and landing with one engine inoperative is conventional. The pilot should trim to keep the slip indication centered. It remains yellow as long as the thrust on the remaining engine(s) is below a certain value. With flap selected and above this threshold value, the indicator becomes the blue beta target. This is a visual cue that the aircraft is approaching its maximum thrust capability. Do not select the gear down too early, as large amounts of power will be required to maintain level flight at high weights and/or high altitude airports. To make the landing run easier, the rudder trim may be reset to zero in the later stages of the approach. On pressing the rudder trim reset button, the trim is removed and the pilot should anticipate the increased rudder force required. With rudder trim at zero, the neutral rudder pedal position corresponds to zero rudder and zero nose wheel deflection.
 ONE ENGINE INOPERATIVE GO-AROUND A one engine inoperative go-around is similar to that flown with all engines. On the application of TOGA, rudder must be applied promptly to compensate for the increase in thrust and consequently to keep the beta target centered. Provided the flap lever is selected to Flap 1 or greater, SRS will engage and will be followed. If SRS is not available, the initial target pitch attitude is 12.5°. The lateral FD mode will be GA TRK and this must be considered with respect to terrain clearance. Select V/S 0 & pull or Push V/S to level off should be engaged at the engine inoperative acceleration altitude, with the flap retraction and further climb carried out using the same technique as described earlier in "ENGINE FAILURE AFTER V1" section.
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 ALL ENGINE FLAME-OUT There are two broad reasons that all engines flame out;
 • The aircraft has run out of fuel, or
 • The aircraft still has fuel, but the engines have flamed out for other reasons such as volcanic ash, Hail, Heavy rain, fuel system mismanagement etc.
 General Procedure Following an all engine failure, the flight deck indications change dramatically as the generators drop off line. The RAT is deployed, to supply the emergency generator and pressurizes the blue hydraulic circuit. The pilot in the left hand seat must immediately take control of the aircraft and establish a safe flight path, leaving the airway as appropriate towards a place where a landing can be attempted. When convenient, an emergency must be declared to ATC with a Mayday call using VHF1. Depending on the exact situation, assistance may be available from ATC regarding position of other aircraft, safe direction etc.
 Significant remaining systems in ALL ENGINES FLAME OUT FLY PFD1, ND 1, Alternate law
 NAVIGATE RMP1, VOR1, ADF 1 COMMUNICATE VHF1/HF1/ATC1
 Note: The autopilot, pitch trim are not available. Rudder trim is recoverable The ECAM actions are displayed to cope with this situation. However, as the ECAM cannot distinguish whether fuel is available or not, QRH provides us with a procedure which attempts to cover all cases. Furthermore, the ECAM procedure refers to paper QRH for L/G GRAVITY EXTENSION and DITCHING or FORCED LANDING. It is the reason why the ENGINE DUAL FAILURE– FUEL REMAINING or ENGINE DUAL FAILURE – NO FUEL REMAINING are available in the QRH. As they distinguish whether fuel is available or not, these single paper procedures are optimized for each case and include the required paper procedure until landing, including FORCED LANDING and DITCHING. Consequently, the crew should apply the QRH procedure and then, if time permits, clear ECAM warning to read status. If NO Fuel Remaining The engines cannot be relit. Hence the priority is to prepare for a Forced Landing/Ditching: The PF should fly at 250kts and the PNF should refer to the QRH procedure for “ENGINE DUAL FAILURE– NO FUEL REMAINING.
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 Once the PNF obtains Green Dot speed from the QRH, the PF should fly G/Dot speed. At G/Dot speed the aircraft can fly 2.5NM per 1000ft with an average rate of descent of 1600ft/ min. Carry out the actions listed in the QRH and prepare for Forced Landing/Ditching from the QRH. If Fuel Remaining Here the priority is to relight the failed engines:
 • The PF should aim for the optimum relight speed without starter assist (with wind milling), which is 280kts, and the PNF should refer to the QRH procedure for “ENGINE DUAL FAILURE– FUEL REMAINING”.
 • If there is no relight within 30 seconds, the procedure will order engine masters off for 30 seconds. The PNF will put both engine masters OFF. This is to permit ventilation of the combustion chamber. The PF must maintain a steady speed of 280kts (wind milling start speed). Then, both engine masters should be set ON again as this is a wind milling start and not a starter assisted start. The PNF must keep this ON/OFF drill going until one or more engines are relight, (checking for any rise in EGT which will indicate a relight) until a relight is achieved on any/both engine/s. or until the APU bleed is available.
 NOTE: Start the stopwatch(chrono) on the clock and use the second hand of stopwatch at approximately the 12 o’clock and 6 o’clock positions to keep track of the elapse of 30 seconds to put ON or OFF the Engine Masters. NOTE: Evidence of a relight at high altitude is difficult to notice – check for any EGT rise –do not put the Engine Master off for an Engine that shows an EGT rise. NOTE: Since there is no bleed air coming into the cabin, the cabin altitude will start climbing. At Around 8800 feet: the CAB ALT advisory will be triggered. Above 9550 feet: CAB PR EXCESS CAB ALT warning will be triggered. The crew must put on their oxygen masks as soon as possible after commencing the drill.
 If a relight is not achieved, using the procedures above:
 • The PNF should start the APU below FL 250. The AP can be selected on to reduce workload.
 • At or below FL 200, the APU bleed should be switched ON in order to use bleed air to attempt an engine relight with starter assistance.
 • Once the APU Bleed has been switched ON, the PF should reduce speed to Green Dot speed. The APU Electrical generator now powers the instruments. (If G/dot is not displayed, find it from the QRH).
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 • With starter assist (APU bleed); only one engine must be started at a time. The PNF will put one engine master ON at a time for 30 seconds, checking for a rise in EGT to indicate a relight. If unsuccessful, put that engine master OFF and the next engine master ON for 30 seconds. Keep repeating these actions until a relight is achieved on any engine.
 If a relight is not successful, prepare for a Forced landing/Ditching from the QRH. All applicable actions are now in this one checklist in the QRH and must be used as a Read and Do checklist for the “Approach preparations”, “Forced Landing” or “Ditching”.
 NOTE: Even when the engines are re-started successfully and/or APU is running, the Electric power supply is still in the “Emer Elec Config”.
 ALL ENGINES FLAME OUT PROCEDURE
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 ABNORMAL OPERATIONS – FLIGHT CONTROLS
 ABNORMAL FLAPS/SLATS CONFIGURATION Causes Abnormal 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) Consequences Abnormal operation of the flaps and slats has significant consequences since:
 • The control laws may change
 • Selected speed must be used
 • A stabilized approach must be preferred
 • The approach attitudes change
 • Approach speeds and landing distances increase
 • The go-around procedure may have to be modified. Failure At Take-Off Should a flap/slat retraction problem occur at take-off, the crew must PULL the speed knob for selected speed to stop the acceleration and avoid exceeding VFE. The landing distance available at the departure airport and the aircraft gross weight will determine the crew’s next course of action. Failure During The Approach The detection of a slat or flap failure occurs with the selection of a flap lever position during the approach. With A/THR operative, the managed speed target will become the next maneuvering characteristic speed e.g. S speed when selecting flap lever to 1. At this stage, if a slat or flap failure occurs, the crew must:
 • Pull the speed knob for selected speed to avoid further deceleration
 • Delay the approach to complete the ECAM procedure
 • Refer to LANDING WITH FLAPS OR SLATS JAMMED paper checklist. Note: The STATUS page should be interpreted to read “Apply Slats/Flaps Jammed Procedure” for the Approach and Go-Around.
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 • Update the approach briefing to emphasize: o The go-around configuration o Any deviation from standard call outs o The speeds to be flown, following a missed approach
 The landing distance factors and approach speed increments are available in the QRH and should be applied as described in the section “Preparing for the Approach with Systems Failures”.
 NOTE: The MAX SPEED on ECAM, VLS and the Over speed warning are
 all computed from the actual flap/slat position. Whereas VFE and VFE NEXT are based on the Flap Lever position.
 In the QRH, the line, “SPEED SEL…………VFE NEXT - 5kt” is designed to allow the crew to configure the aircraft for landing whilst controlling the speed in a safe manner. (If VFE Next is not displayed, use placard speeds). This procedure may involve reducing speed below maneuvering speed for the current configuration and is acceptable provided the speed is kept above VLS. The speed reduction and configuration changes should preferably be carried out wings level.
 NOTE: When going from CONFIG 1 to CONFIG 2, the VFE NEXT displayed is 200kts (CONFIG 1). Airbus has clarified that a speed of 195kts (200-5kts) may be selected before setting the Flap Lever to CONFIG 2. This is because in certain conditions, VLS in CONFIG 1 can be very close to the VFE of CONFIG 2 but lower than the VFE of CONFIG 1.
 Once the flaps reach CONFIG 1, the speed may be reduced to 195kts to enable the flaps to move to CONFIG 2. If the landing flap is CONFIG 3, then select 180kts and place the flap lever in CONFIG 3. Fly at an appropriate speed between VFE and VLS for the flap setting. Once established on final approach, as there should not be significant maneuvering required, reduce speed to the calculated VAPP. Plan this speed reduction in level flight as, once the aircraft starts descending on final approach, the speed does not wash off. Do not attempt to fly a decelerated approach.
 CAUTION Reducing speed to the calculated VAPP before the final configuration is
 reached, or while still maneuvering in the intermediate approach segment (bank angles greater that 15 degrees) could lead to reduced
 margins above VLS. If available, the AP may be used down to 500 ft AGL. As the AP is not tuned for the abnormal configurations, its behavior can be less than optimum, and must be monitored.
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 Summary Of Causes And Consequences
 ECAM MESSAGE F/CTL SLAT (FLAP) SYS 1 (2) FAULT
 F/CTL SLATS
 (FLAPS) LOCKED
 HYD G+B (G+Y) SYS
 LO PR
 F/CTL SLATS
 (FLAPS) FAULT
 Description ↓
 Failure of one SFCC Flap or Slat Channel
 WTB applied No HYD pressure available
 Dual SFCC failure
 Slats (Flaps) move at half speed X X
 Slats (Flaps) cannot be moved further X X* X
 Speed is limited to VFENEXT X X
 Characteristic speeds and limits on PFD lost. X
 Reverts to Alternate/Direct Law X X
 Landing configuration depends on the
 situation, and is given by the ECAM/QRH.
 X X X
 Landing distance and approach speed are
 increased. X X X
 For landing, use paper procedure X X ** X
 * Depends on specific combination of HYD SYS failures. (G+B) no further slat movement, (G+Y) no further flap movement. ** Use appropriate Summary
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 Go Around Procedure In the event of a Go-Around, MAINTAIN Slat/Flap configuration. When the Thrust Levers are set to TOGA, the speed changes from SELECTED to MANAGED at the same value as the VAPP being used for approach. Fly this speed with reference to SRS. At Acceleration altitude, the managed speed will jump to Green dot speed. This is the time to select Max speed – 10kts. If shooting another approach, activate APP, but leave the speed selected. Consider the fuel available and the increased consumption associated with a diversion when flying with flaps and/or slats jammed. Additionally, when diverting with flaps/slats extended, cruise altitude is limited 20,000 ft. The FLAPS/SLATS jammed paper procedure asks for: For diversion: If Slats are jammed > 0 *Select CLEAN configuration *Recommended speed: MAX SPEED -10 kts
 If Flaps are jammed > 0 *Maintain Slats / Flaps configuration *Recommended speed: MAX SPEED -10 kts The reason for the difference in the procedures above is that: • While aircraft handling mainly depends on the Flap position, F/CTL laws are based on
 the Flap lever position, and • Flaps have greater impact on fuel consumption than slats. Therefore: If Slats jammed > 0: Select clean configuration –Even with slats extended, laws will be appropriate. –Retracting the flaps reduces fuel consumption. If Flaps jammed > 0: Maintain the position –Laws correspond to lever position and will be more appropriate. –No point in moving the slats, as impact on fuel consumption is minor. No Flaps And No Slats Landing The NO FLAPS NO SLATS LANDING is classified as an extremely improbable failure. It is the reason why the corresponding procedure is not related on ECAM but only on the paper C/L. Some items in the QRH “NO FLAPS NO SLATS LANDING” checklist are highlighted below.
 • A greater distance is required for maneuvering. • The flap handle should be placed into CONF 1 position as required by the QRH to
 enable the SRS mode in the event of a go-around. • Autopilot if available is allowed down to 500 feet AGL. • At 500 feet, reduce speed to obtain VREF + 50 KT at touchdown for performance
 considerations. • During the approach the aircraft pitch attitude will be high, increasing the risk of a
 tail strike on touchdown. Consequently, only a small pitch adjustment is required in the flare to reduce the rate of descent prior to a positive touchdown.
 • Due to the high touchdown speed, a prolonged float should be avoided
  Jahaco
 Highlight
 
  Jahaco
 Highlight
 
  Jahaco
 Highlight
 

Page 133
                        

A320 – Guidelines for Training
 Revision 3 25 April 2006 - 125 -
 ABNORMAL OPERATIONS – HYDRAULICS
 HYDRAULIC FAILURES Background – Use Of The RAT The RAT may be extended manually by pressing the RAT MAN ON pushbutton or may deploy automatically. The RAT is designed to supply flight controls and the Emergency Generator e.g. in all dual engines flame out case. It can cover high transient demand from flight controls. The RAT is deployed in the event of:
 • Loss of AC Bus 1 and 2 and speed above 100kts
 • All engines flame out
 • In some cases of dual hydraulic (See FCOM 1.29.10) The AC Bus 1 and 2 loss signal is used for the RAT automatic deployment logic.
 CAUTION At low speeds (below 140 knots), the RAT stalls. Some anticipation is required from the crew to carry out a safe landing. This requires particular attention in the G+Y and G+B HYD failure case, where flying too low a speed on final can lead to a stalled RAT and insufficient hydraulic flow to power the flight controls.
 Background – Use Of Electrical Pumps The aircraft has three continuously operating hydraulic systems: green, blue and yellow. A bidirectional Power Transfer Unit (PTU) enables the yellow system to pressurize the green system and vice versa. Hydraulic fluid cannot be transferred from one system to another. In flight, the PTU operates automatically if differential pressure between green and yellow systems exceeds 500 PSI. This allows to cover the loss of one engine or one engine driven pump cases. In case of reservoir low level, reservoir overheat, reservoir low air pressure, the PTU must be switched OFF as required by ECAM to avoid a PTU overheat which may occur two minutes later. Indeed, a PTU overheat may lead to the loss of the second hydraulic circuit. When required by the ECAM, the PTU should switched off without significant delay in case of:
 · HYD G(Y) RSVR LO LVL · HYD G(Y) RSVR LO PR · HYD G(Y) RSVR OVHT
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 Consequences Single hydraulic failures have very little effect on the handling of the aircraft but will cause a degradation of the landing capability to CAT 3 SINGLE. Dual hydraulic failures however, although unlikely, are significant due to the following consequences. All three cases of Dual Hydraulic failures have certain things in common.
 • Loss of AP
 • Flight control law degradation (Alternate Law)
 • Sluggish flight controls
 • Landing in abnormal configuration
 • Gravity Extension of Landing Gear.
 • Extensive ECAM procedures with associated workload and task-sharing considerations.
 • Significant handling and procedural considerations for approach and landing. While there is no need to remember the following systems 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. With a HYD B + Y failure:
 • The Auto pilot, half spoilers, the right elevator, reverser # 2 and NWS are lost. • There will be no NWS, as the landing gear will be extended using the gravity
 system (to protect the hydraulic green system integrity for flight controls) • Normal braking with anti skid is available.
 With a HYD G + B failure: • The Auto pilot, slats, half spoilers, the left elevator, ailerons, normal braking, NWS
 and reverser # 1 are all lost. • Landing gear extension is through gravity and retraction is not possible. After
 gravity extension, direct law will be active. • Alternate braking with anti skid is available
 With a HYD G + Y failure:
 • The Auto pilot, flaps, most spoilers, the stabilizer, reversers, normal braking and NWS are lost.
 • Although the stabilizer is inoperative the auto trim function remains available through the elevators till the landing gear is extended thereafter manual trim is available.
 • Braking is available using the yellow accumulator only. • Landing gear extension is through gravity and retraction is not possible. After
 gravity extension, direct law will be active.
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 General Guidelines It is important to note that the AP will not be available to the crew but both FD and A/THR still remain. Additionally, depending on the affected hydraulic circuits, aircraft handling characteristics may be different due to the loss of some control surfaces. The PF should maneuver with care to avoid high hydraulic demand on the remaining system. The PF will be very busy flying the aircraft and handling the communications with the flight controls in Alternate Law. A double hydraulic failure is an emergency situation, with red LAND ASAP displayed, and a MAYDAY should be declared to ATC. A landing must be carried out as soon as possible bearing in mind, however, that the ECAM actions should be completed prior to the approach. First complete all ECAM actions. This includes both the procedure and the STATUS review. This failure is considered a “complex procedure” HYD B+Y (G+B) (G+Y) SYS LO PR Summary from the EMER PROC section of the QRH should be referred to, but only after announcing: “ECAM ACTIONS COMPLETED”. The Hydraulic summary lists all the information required to mitigate this failure and is laid out by phase of flight i.e. Cruise, Appr, Landing, and Go-Around. The briefing should concentrate on safety issues since this will be a hand flown approach with certain handling restrictions: The briefing should cover
 • Use of the selected speeds on the FCU.
 • Landing gear gravity extension
 • Approach configuration and flap lever position
 • Approach speed VAPP
 • Tail strike awareness
 • Braking and steering considerations
 • Go around call out, aircraft configuration and speed
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 Decision Making – Use Of FORDEC The FORDEC model requires that all facts are first gathered to ensure all possible options are evaluated and ranked for their associated risks. The safest option is then chosen. In the dual hydraulic failure scenario, it may be applied as follows:
 Fact
 s
 1. In gathering the facts, a methodical reading of STATUS is essential to assess the available aircraft flight controls as well as braking and steering devices
 2. The PNF should first refer to the “Cruise” portion of the summary to determine the landing distance multiple and calculate the landing distance required, the PNF can compute the landing distance with the failure, (Normal landing distances also appear on this page same page). If the runway is wet, refer to the “wet runway” distance. Corrections for airfield elevation above sea level and tail wind should be applied, if relevant.
 3. To determine airports that are suitable for a safe landing, now check weather (CAT I or better + no significant crosswind) and NOTAMS for airports with a landing distance available greater than that obtained from the calculations above.
 4. Fuel consumption may be increased significantly due to either/or outer aileron float, or the inability to retract flaps/slats and/or the landing gear.
 CAUTION All FMGC predictions with gear and flap extended are significantly inaccurate. Use Groundspeed and Fuel Flow for manual fuel calculations.
 Opt
 ions
 5. Even though LAND ASAP in RED is displayed on the ECAM, bear in mind that there are many tasks to fulfill, so establish clear priorities. If sufficient fuel remains, taking time to plan and brief properly is time well spent.
 6. If the aircraft is overweight for landing, consider burning the fuel while carrying out the lengthy ECAM procedures. If all procedures are completed before reducing weight below landing weight, then the PF can carry out the over-weight land procedure.
 Ris
 ks
 CAUTION The landing distance required above allows ZERO MARGIN FOR ERROR in piloting technique, and even if flown accurately will result in the aircraft stopped at the very end of the Landing Distance Available. The RISK of an overrun (and all it’s implications for flight safety) is extremely HIGH. CAUTION While there are no “Official” crosswind limitations, experience from pilots subject to this failure in the simulator shows that crosswind components greater than approximately 15 knots are extremely difficult to handle safely.
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 Dec
 ide
 and
 Com
 mun
 icat
 e
 7. Having arrived at a decision, the Captain must communicate this intention to: The First Officer, ATC, including any requirement for assistance after landing, The CSM. Use the standard NITES format to brief the Nature of problem, Intention, Time remaining, Exits to be used if an evacuation is required and the Signal that will be used to indicate landing is imminent, The Duty Operations Controller (time/workload permitting)
 Exec
 ute
 8. Set up the MCDU for the diversion. 9. As usual, approach preparation begins with a review of the ECAM STATUS. 10. After reviewing the STATUS, the PNF should refer to the “CRUISE” section of the summary, to determine the VREF
 correction, and compute the VAPP. This assumes that the PNF is aware of the computation method, and uses the VREF displayed on the MCDU (with the updated destination). The summary also provides a VREF table in the event that a failure results in the loss of the MCDU. Insert the calculated VAPP into the PERF APP page.
 11. The LANDING and GO-AROUND sections of the summary should be used for the approach briefing. The briefing should concentrate on safety issues since this will be a hand-flown approach with certain handling restrictions. It should cover:
 · Use of the selected speeds on the FCU. · Landing gear gravity extension · Approach configuration and flap lever position · Approach speed VAPP · Tail strike awareness (due to possible high pitch attitudes on approach) · Braking and steering considerations · Go around call out, aircraft configuration and speed
 12. To perform the APPR PROC, the APPROACH section of the summary should be read (mainly because of the flap extension procedure that does not entirely appear on the ECAM). This assumes that the recommendations, provided in this part of the summary are sufficient for understanding, and that it will not be necessary for the flight crew to consult the "LANDING WITH FLAPS (SLATS) JAMMED” paper procedure.
 Che
 ck
 and
 revi
 ew
 13. After completing to the “Approach” portion of the summary, the PNF should review the STATUS once more to make sure that all the approach procedures have actually been completed.
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 ABNORMAL OPERATIONS – NAVIGATION
 IRS AND ADR FAILURES Each ADIRS has two parts (ADR and IRS), which 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 simply dealt with and only require action on the switching panel as indicated by ECAM. Dual IRS or ADR failures will cause the loss of A/P and ATHR and Flight Directors. Follow ECAM action with regard to switching. By using the EFIS DMC selector the crew member on the affected side can recover attitude, airspeed and altitude information. This action would mean that both pilots PFD attitude, airspeed and altitude information comes from the same source. It is therefore essential that both pilots cross-check attitude and air data with the standby instruments. A triple IRS or ADR failure is very unlikely. Triple failures will not be displayed on ECAM. Only two double failures will be displayed (i.e. ADR 1 + 2 FAULT and ADR 2 + 3 FAULT). Following ECAM actions would give conflicting instruction. Follow the procedure for ADR 1+2+3 failure contained in QRH (ADR 1 + 2 + 3 FAULT). This is one of the few cases where the crew will not follow ECAM. There is no procedure for IRS 1 + 2 + 3 failure but the ECAM STATUS PAGE will give approach procedure and inoperative systems. In this unlikely eventuality standby instruments are the only attitude, altitude, speed and heading reference.
 UNRELIABLE AIRSPEED PROCEDURE Preface Most failure modes of the airspeed/altitude system are detected by the ADIRS. These failure modes lead to the loss of corresponding cockpit indications and the triggering of associated ECAM drills. However, there may be some cases where the airspeed or altitude output is erroneous without being recognized 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 actions. When only one source provides erroneous data, a straightforward crosscheck of the parameters provided by the three ADRs allows the faulty ADR to be identified. This identification becomes more difficult when two, or even all of three, sources provide erroneous information. Main Reasons for Erroneous Airspeed/Altitude Data The most probable reason for erroneous airspeed and altitude information is obstructed pitot tubes or static sources. Depending on the level of obstruction, the symptoms visible to the flight crew will be different. However, in all cases, the data provided by the obstructed probe
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 will be false. Since it is highly unlikely that the aircraft probes will be obstructed at the same time, to the same degree and in the same way, the first indication of erroneous airspeed/altitude data available to flight crews, will most probably be a discrepancy between airspeeds. Consequences of Obstructed Pitot/Static Probes All aircraft systems, using air data, have built-in fault detection logics which are not the same for various systems. But all rely on voting principle whereby when 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. Normal System Operation Each ELAC receives speed information from all ADIRUs and compares the 3 values. Pressure altitude information is not used by the ELAC. Each FAC (Flight Augmentation Computer) receives speed and pressure information from all ADIRUs and compares the 3 values. Failure Cases One ADR Output is Erroneous and the Remaining Two are Good
 The ELAC’s and the FAC’s and/or FMGC eliminate it. There is no cockpit effect (no caution, normal operation is continued), except that one display is wrong and CAT3 DUAL is displayed as INOP SYS on STATUS page. Two ADR Outputs are Erroneous, But Different, and the Remaining ADR Is Correct, OR All Three are Erroneous, but Different:
 The autopilot and the auto thrust are disconnected (whichever autopilot is engaged). The ELAC triggers the F/CTL ADR DISAGREE ECAM caution. Flight controls revert to Alternate law (without high and low speed protection). On both PFDs, the "SPD LIM" flag is shown; no VLS, no VSW and no VMAX is displayed. This situation is latched, until an ELAC reset is performed on ground, without any hydraulic pressure. However, if the anomaly was only transient, the autopilot and the auto thrust can be re-engaged when the disagree 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 system rejects the "good" ADR and continues to operate normally using the two "bad" ADRs. This condition can occur when, for example, two or all three pitot tubes are obstructed at the same time, to the same degree, and in the same way. E.g. Flight through a
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 cloud of volcanic ash, or takeoff with two pitot obstructed by foreign matter (mud, insects, ice). Human beings tend to use the same type of "fault accommodation" principles to detect an erroneous IAS/altitude indication. Flight crews will tend to reject the information which differs from the others if the other two outputs are consistent. This choice is, in the great majority of cases, correct. But flight crews should be aware of very extreme and unlikely situations where two (or even three) speed/altitude indications can be consistent and wrong.
 CAUTION Beware of instinctively rejecting an ADR that differs from the other two. Consequences of Obstructed Pitot/Static Ports
 FAILURE CASE CONSEQUENCES
 Water accumulated due to heavy rain. Drain holes unobstructed.
 Transient speed drop until water drains. IAS fluctuations. IAS step drop and gradual return to normal.
 Water accumulated due to heavy rain. Drain holes obstructed.
 Permanent speed drop.
 Ice accretion due to pitot heat failure, or transient pitot blocked due to severe icing. Unobstructed drain holes.
 Total pressure leaks towards static pressure. IAS drop until obstruction cleared/fluctuation, if transient erratic A/THR is transient.
 Ice accretion due to pitot heat failure, or transient pitot blocked due to severe icing. Obstructed drain holes.
 Total pressure blocked. Constant IAS in level flight, until obstruction is cleared. In climb, IAS increases. In descent, IAS decreases. Abnormal AP/FD/ATHR behavior:
 a) AP/FD pitch up in OPN CLB to hold target IAS. b) AP/FD pitch down in OPN DES to hold target IAS
 Total obstruction of static ports on ground. Static pressure blocked at airfield level. Normal indications during T/O roll. After lift-off altitude remains constant. IAS decreases, after lift-off. IAS decreases, when aircraft climbs. IAS increases, when aircraft descends.
 The above table clearly illustrates that no single rule can be given to conclusively identify all possible erroneous airspeed/altitude indications cases. However, any erroneous speed/altitude indication case will always be associated with one (or more) of the following cues:
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 • Fluctuations in Airspeed indications. • Abnormal correlation of basic flight parameters (IAS, pitch, attitude, thrust, climb rate).
 For example:- --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/ATHR behavior • Undue stall or overspeed warnings • Reduction in aerodynamic noise with increasing IAS • Increase in aerodynamic noise with decreasing IAS General Procedure
 In case of suspected erroneous airspeed/altitude indications, the decision on whether the Unreliable Airspeed Indication check list or ADR Check procedure is to be used ,
 shall be based on the following;
 ADR CHECK PROC UNRELIABLE SPEED INDICATION
 MEMORY ITEMS
 LEVEL OFF
 TROUBLE SHOOTING
 PITCH&THRUST TABLES
 REFER TO UNRELIABLE SPEED
 FOR TROUBLESHOOTING
 NO
 IISS TTHHEE SSAAFFEE CCOONNDDUUCCTT OOFF TTHHEE FFLLIIGGHHTT AAFFFFEECCTTEEDD??
 YES
 Decide on the Best Course of Action
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 1st Scenario: Below MSA Erroneous speeds indications are detected between CAPT and F/O PFD
 In this case safe conduct of flight is affected, therefore apply memory items and thereafter apply Unreliable Airspeed Indication check list.
 • AP, F/Ds, Athr---OFF. Check Speed Brake is retracted.
 • Set TOGA power and Pitch--- 15˚, if a/c is below Thrust reduction altitude.
 • Set CLB power and Pitch---10˚, if a/c is above Thrust reduction altitude.
 • Climb to MSA. Then level off (with the help of TRK/FPA if static ports not obstructed or target pitch 3˚) and retain the current configuration. If GPS is installed, use GPS Altitude from the MCDU. Check the actual Flap position from upper ECAM since auto-retraction may have occurred Adjust pitch in order to fly level. When the target pitch is reached, adjust thrust to target thrust referring to “Pitch/Thrust for Initial Level-Off” from QRH Abnormal Procedures – Unreliable Speed Indication.
 PITCH MORE THAN TARGET-----POWER MORE (ADD POWER)
 PITCH LESS THAN TARGET------POWER LESS (REDUCE POWER)
 • Declare MAYDAY and inform ATC that you have a problem maintaining speed/altitude and will not be able to comply with ATC clearances.
 • Once flight path is stabilized, trouble shoot to identify and eliminate the faulty ADR(s).Once faulty ADR(s) are identified and eliminated, fly with information from the remaining ADR(s)
 • If the faulty ADR(s) cannot be identified or all indications are unreliable, then in accordance with the procedure in the QRH, 2 ADRs must be switched off to prevent the flight control laws from using unreliable ADR data. Providing no earlier switching has been accomplished, switch off ADR 1 and 2 (supplying the CAPT and F/O PFDs). One ADR should be kept ON to retain stall warning protection. Now, the altitude indication on both PFDs may be lost. Use the Standby altimeter and the GPS altitude (if installed) from the MCDU and RA at low altitudes. Ground speed is available from the Navigation System and is unaffected by obstructed ports. It is a valuable gross error crosscheck.
 • Use the pitch and Thrust tables to continue the flight or return for landing as desired.
 • Decide on the best course of action
 2nd Scenario: Above MSA Erroneous speeds indications are detected between CAPT and F/O PFD
 In this case safe conduct of flight is NOT affected; therefore first carry out ADR check procedure. If problem still exists then ADR procedure will refer to unreliable airspeed procedure. Therefore in this case the boxed memory items (first step) and the level off
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 (second step) is omitted and the Unreliable Airspeed Indication procedure will be followed from the trouble shooting (third step). The expanded data of the QRH (Flight with Unreliable Speed Indication) should be followed to determine the pitch attitude and power setting required, depending on the aircraft’s weight, configuration, and desired speed. The cruise table provides pitch and power settings for a large band of weight range and altitude. The power can be refined using QRH table 5.01 for the exact weight and altitude.
 • Decide on the best course of action
 3rd Scenario: Below MSA Erroneous speeds indications were detected between CAPT and F/O PFD and later the
 NAV ADR DISAGREE ECAM caution triggered.
 In this case safe conduct of flight is affected, therefore apply or continue to apply memory items. Even if NAV ADR DISAGREE ECAM caution triggers ignore the ECAM procedure and continue to apply Unreliable Airspeed Indication check list
 • Decide on the best course of action If Continuing Flight
 • Accelerate and clean up the aircraft in level flight. Set CLB THR and retract the flaps from 2 to 1. Remain in level flight with CLB power and when the pitch reduces to approximately 5˚, retract flap from 1 to 0 and reduce power with reference to pitch and thrust settings from “Pitch/Thrust for Initial Level-Off” from QRH Abnormal Procedures – Unreliable Speed Indication. GS on ND can be utilized as alternate airspeed data source. Thereafter refer to tables for CLEAN Climb, Cruise and Descent from the QRH.
 • If returning for landing, preferably keep Take-off configuration and use following procedure:
 Approach and Landing
 • Ask for radar vectors with large patterns.
 • Descend using the “Descent” section of the “Unreliable Speed Indication” table to get the pitch required for descent with IDLE thrust.
 • Change only ONE PARAMETER at a time i.e. Speed or Altitude or Configuration.
 • For the approach phase, refer to the “Initial and Intermediate Approach in Level Flight” table and “Final Approach at Standard -3˚ Descent Path” table in the QRH.
 • The ECAM calls for a FLAP 3 for landing in alternate law. When gear is selected down aircraft will revert to direct law and USE MAN PITCH TRIM will be displayed on FMA.
 • Reduce speed gradually and configure for gear down and Landing Flap maintaining LEVEL FLIGHT. Plan and fly a stabilized approach.
 • Start the descent on the glide path when fully configured.
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 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 flight 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, flare law becomes active when the L/G is selected down and provided AP is disconnected. At this point, “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 p/b. and the approach must be flown to CAT 1 limits only. However, it is possible to capture the localizer using the LOC p/b. Furthermore, the final stages of the approach should be flown using raw data in order to avoid possible excessive roll rates if LOC is still engaged. Indeed, as the autopilot gains are no longer updated with the radio altitude signal, the AP/FD behavior may be unsatisfactory when approaching the ground. There will be no auto-callouts on approach, and no “RETARD” calls in the flare. The GPWS/EGPWS will be inoperative; therefore terrain awareness becomes very important. Similarly, the “SPEED, SPEED, SPEED” low energy warning is also inoperative, again requiring increased awareness.
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 FMGC FAILURES Single FMGC Failure Should a single FMGC failure occur, the AP, if engaged on affected side, will disconnect. The AP will be restored using the other FMGC. The A/THR remains operative. Furthermore, flight plan information on the affected ND may be recovered by using same range as the opposite ND. The crew should consider a FMGC reset as detailed in QRH (which refers to FCOM 4). Dual FMGC Failure Should a dual FMGC failure occur, the AP/FD and A/THR would disconnect. The crew will try to recover both AP and A/THR by selecting them back ON (The AP and A/THR can be recovered if the FG parts of the FMGS are still available). If both AP and A/THR cannot be recovered, the thrust levers will be moved to recover manual thrust. The pilot will switch off the FDs and select TRK / FPA to allow the blue track index and the bird to be displayed. The RMPs will be used to tune the navaids. The crew will refer to the QRH for computer reset considerations and then will refer to FCOM 4.06.20 to reload both FMGC as required.
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 ABNORMAL OPERATIONS – FIRE PROTECTION
 PREFACE Fire and/or smoke in the fuselage present the crew with a potentially difficult situation. 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. An immediate diversion should be considered.
 SMOKE General The smoke can be identified either
 • By an ECAM warning, e.g. LAVATORY or AVIONIC SMOKE
 • Or by crew observation without any ECAM warning e.g. AIRCOND SMOKE This will determine the crew actions. In all cases, it is essential that the cabin crew estimate and inform the cockpit concerning the density of smoke and the severity of the situation. SMOKE/FUMES/AVNCS SMOKE Paper Procedure The SMOKE/FUMES/AVNCS SMOKE procedure applies to both cabin and cockpit smoke cases. The checklist has two main steps:
 • Common actions
 • Smoke origin research and isolation Furthermore, at any time during the procedure application, if smoke/fumes become too thick, or after the smoke source has been eliminated, apply the smoke removal procedure. Common Actions
 The following actions should be applied immediately by the flight crew, whatever the origin of the smoke may be, and before trying to identify its origin.
 • Extract smoke overboard – BLOWER & EXTRACT OVERRIDE
 • Stop smoke recirculation – CABIN FANS OFF
 • Isolate potential smoke sources – GALLEYS OFF The purpose of these actions is to avoid any further contamination of the cockpit/cabin. If the smoke is very thick and affects breathing, don the oxygen masks and establish crew communication.
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 Smoke Removal
 In case of dense smoke, or at any time during the check list, the flight crew can consider applying the “Smoke/Toxic Fumes Removal” Procedure from the QRH. Once the first step (initiating descent) of the smoke removal procedure has been applied, the crew can come back to the SMOKE/FUMES/AVNCS SMOKE procedure.
 Note: It is not possible to apply the smoke removal procedure when in ELEC EMER CONFIG
 Smoke Origin – Research and Isolation
 Try to identify the source of the smoke by isolating systems. Some guidelines may help to identify the origin of smoke:
 • If smoke initially comes out of the cockpit’s ventilation outlets, or if smoke is detected in the cabin, the crew may suspect an AIR COND SMOKE. In addition, very shortly thereafter, several SMOKE warnings (cargo, lavatory, and avionics) will be triggered. If an ECAM procedure is displayed, it must be applied.
 • Following an ENG or APU failure, smoke may emanate from the faulty item through the bleed system and enter the cockpit or the cabin. In that case, it will be re-circulated throughout the aircraft, until it completely disappears from the air conditioning system.
 • If only AVIONICS SMOKE warning is triggered on the ECAM, the crew may suspect Avionics smoke. If the warning was triggered, while some piece of equipment was previously declared faulty, it is probable that smoke is coming from this equipment.
 Crew Actions
 1. In case of ECAM AVNCS SMOKE warning, the crew must: o Complete the ECAM actions and o Apply the SMOKE/FUMES/AVNCS SMOKE QRH procedure without the
 common actions, as those actions have already been completed on ECAM.
 2. In case Smoke is detected by flight or cabin crew without ECAM warning (AIRCOND SMOKE), the crew must:
 o Apply the SMOKE/FUMES/AVNCS SMOKE QRH procedure
 3. In case of any other smoke ECAM warning, the crew must: o Complete the ECAM actions o Apply the SMOKE/FUMES/AVNCS SMOKE QRH procedure if any doubt
 exists about the smoke origin. Note: It is vital good crew communication is maintained between cockpit and cabin during the application of the smoke procedure.
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 SMOKES / FUMES PROCEDURE COMPLETION
 SMOKE AVNCS VENT SMOKEif perceptible smoke-OXY MASK-CKPT/CABIN COM-VENT EXTRACT-CABIN FANS-GALLEYS
 ONESTABLISH
 OVRDOFFOFF
 LAND ASAP SMOKE LAVATORY SMOKE-CKPT/CABIN COM ESTABLISH
 SMOKE/FUMESREMOVAL
 EMERGENCY PROCEDURES 1. 04 EMERGENCY PROCEDURES 1. EMERGENCY PROCEDURES 1.05 05
 COMMONACTIONS
 RECOMMENDATIONSIF DENSE SMOKE
 SMOKEORIGINRESEARCHANDISOLATION
 CREW
 COMMUNICAYI
 ON
 CREW
 COORDINATI
 ON
 (1) (2) (3)Other ECAM smoke
 warningCrew (cockpit orcabin) perception
 without ECAMwarning
 ECAM"AVIONICS VENT SMOKE" warning
 SMOKE/FUMESREMOVAL
 PROCEDURE
 SMOKE/FUMES/AVNCS SMOKEPROCEDURE
 FOF 03026 03760 0001 SMOKES / FUMES PROCEDURE ARCHITECTURE
 "Common actions"
 Smoke origin research and isolation
 Smoke removal in case of dense smoke
 LAND ASAP- OXY MASK (if RQRD) N/100%/EMERG
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 OFFOFF
 ON
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 - BLOWER + EXTRACT- CAB FANS- GALLEYS- CAB SIGNS
 IF FAULTY EQUIPMENT IDENTIFIED.............................................
 .............................................
 ..............
 ................................................
 .................................................
 .........
 ...........................................................................
 - FAULTY EQUIPMENT
 OFF- APU LEED ........................................................................................................................ AUTO
 ...........................................................................
 ........................................................................... OFF
 IF AIR COND SMOKE SUSPECTED :
 ........................................................................... ON
 - BLOWER + EXTRACT .....................................................
 - PACK 1
 - PACK 2
 - SMOKE/TOXIC FUMES REMOVAL
 - EMER LIGHT
 - SMOKE/TOXIC FUMES REMOVAL
 - AC BUS 1 - 1 + 1 - 2 can be shed as follows :
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 CONSIDER
 CONSIDER
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 .....................................................
 ..................................................
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 .......................................
 ......................................................................
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 APPLYINITIATE....................
 .............................................
 ........................................................................... OFF
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 - GEN 2
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 ....................................................................................................
 ..............................................
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 ..............................................
 If smoke persists :
 SMOKE / FUMES
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 CARGO SMOKE Expect the SMOKE warning to remain after agent discharge, even if the smoke source is extinguished. Gases from the smoke source are not evacuated, and smoke detectors are sensitive to the extinguishing agent, as well. Once isolation valves are closed, the cargo bay is not ventilated. Thus, the cargo temperature is unreliable. Order the ground crew not to open the door of the affected cargo compartment, until all the passengers have disembarked and fire services are present. On ground, the warning may be triggered due to high levels of humidity If the SMOKE warning is displayed on ground, with the cargo compartment door open, DO NOT discharge the Agents. Request that the ground crew investigate and eliminate the smoke source.
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 ABNORMAL OPERATIONS – ELECTRICAL
 ELECTRICAL EMERGENCY CONFIGURATION Background The RAT extends automatically. This powers the blue hydraulic circuit which drives the emergency generator. The emergency generator supplies both AC and DC ESS BUS. When landing gear is down, the emergency generator is no longer powered. The emergency generation network is automatically transferred to the batteries and AC SHED ESS and DC SHED ESS BUS are shed. Below 100 kts, the DC BAT BUS is automatically connected and below 50 kts, the AC ESS BUS is shed. General Guidelines Since AP/FD and ATHR are lost, the flight is to be completed manually in alternate and then, when gear down, in direct law. Crews should be aware that workload is immediately greatly increased. As only PFD 1 is available, the left hand seat pilot takes control and becomes PF. As always, first FLY THE AIRCRAFT. Once a safe flight path is established, and the aircraft is under control, call for ECAM actions. This is a serious emergency and ATC should be notified using a MAYDAY call. Although the ECAM displays LAND ASAP in Red, it would be unwise to attempt an approach at a poorly equipped airfield in marginal weather conditions. However, prolonged flight in the Emergency Electrical configuration is not recommended. As only the EWD is available, disciplined use of the ECAM Control Panel (ECP) is essential. In case of simultaneous engine generator failiure, the probability of a successful APU gen coupling is low. Therefore, APU start attempts should be avoided as this will significantly reduce the flight time on batteries (about 3.5 minutes for one start attempt). A clear reading of STATUS is essential to assess the aircraft status and properly sequence actions during the approach. The handling of this failure is referred to as a "complex procedure". A summary for handling the procedure is included in the QRH, which will be referred to upon completion of the ECAM procedure. The ELEC EMER CONFIG SYS REMAINING list is available in QRH. When landing gear is down, flight time is limited to 22 min as batteries are the only remaining electrical source and flight control law reverts to direct law. Additionally, some convenient loads are lost e.g. FAC for characteristic speed or FMGC1 for ILS tuning. It is the reason why Landing gear extension will be delayed as late as practicable and Navaids tuning on RMP1 will be anticipated. The BSCU are lost. Consequently, the NWS and Anti skid are lost. Alternate braking with yellow hydraulic pressure modulation up to 1000 PSI will be used. Additionally, reversers are
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 not available. RA 1+2 are lost with their associated call out. Call out will be made by PNF. Approaching 50 kts during the landing roll, all CRTs will be lost. Remaining Systems
 The electrical distribution has been designed to fly, navigate, communicate and ensures passenger comfort. The ELEC EMER CONFIG SYS REMAINING list is available in QRH. Significant remaining systems in ELEC EMER CONFIG
 FLY PFD1, Alternate Law
 NAVIGATE ND1, FMGC1, RMP1, VOR1/ILS1
 COMMUNICATE VHF1, HF1, ATC1
 Note: On BAT, some additional loads are lost such as FAC1 and FMGC1.
 Restoration of EMER ELEC CONFIG
 In case of a Missed Approach in Electrical Emergency Configuration the DC ESS BUS and AC ESS BUS is supplied by the batteries, via the STATIC INVERTER. A checklist, FLT ON BAT ONLY, is available in the QRH to increase the flying time on batteries or to enable the recoupling of emergency generator and essential busses an ELEC ESS BUSES ON BAT procedure is available.
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 ABNORMAL OPERATIONS – LANDING GEAR
 LANDING WITH ABNORMAL LANDING GEAR When the Landing Gear lever is put DOWN, the active LGCIU sequences the process of lowering the gear. From the time the L/G lever is put down, if the sequence is not completed within 30 seconds and one or more gears are not locked in the down position, a RED ECAM warning is triggered. The ECAM calls for the L/G lever to be re-cycled. This forces the switching of the LGCIUs. If, even now, the gear/s is not locked in the down position, the ECAM calls for using the Gravity extension (while leaving the L/G lever in the down position). If the Landing Gear still does not extend after this attempt, go to the QRH and follow the drills for “Landing with Abnormal Landing Gear”. It is always better to land with any available gear rather than carry out a landing without any gear. In all cases, weight should be reduced as much as possible to provide the slowest possible touchdown speed. Although foaming of the runway is not a requirement, full advantage should be taken of any ATC offer to do so. The passengers and cabin crew should be informed of the situation in good time. This will allow the cabin crew to prepare the cabin and perform their emergency landing and evacuation procedures. If one or both main landing gears in abnormal position, the ground spoilers must not be armed to keep as much roll authority as possible for maintaining the wings level. Ground spoiler extension would prevent spoilers from acting as roll surfaces. The crew must not arm the autobrake, as manual braking will enable better pitch and roll control. Furthermore, with at least one main landing gear in the abnormal position, the autobrake cannot be activated as the ground spoilers are not armed. With one main landing gear not extended, the reference speed used by the anti-skid system is not correctly initialized. Therefore, the anti-skid must be switched off to prevent permanent brake release. In all cases, a normal approach should be flown and control surfaces used as required maintaining the aircraft in a normal attitude for as long as possible after touchdown. The engines should be shut down early enough to ensure that fuel is cut off prior to nacelle touchdown, but late enough to keep sufficient authority on control surfaces in order to:
 • Maintain runway axis
 • Prevent nacelle contact on first touch down
 • Maintain wings level and pitch attitude as long as possible.
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 Considering hydraulic demand, the hydraulic power remains available up to approximately 30 seconds after the shut down of the related engine. This is the reason why the recommendations to switch the ENG masters OFF are as follows:-
 If NOSE L/G abnormal Before nose impact
 If one MAIN L/G abnormal
 After main gear touchdown, shut down the engine on the failure side first, then the other engine before nacelle touchdown.
 If both MAIN L/G abnormal In the flare, before touch down
 The reversers will not be used to prevent the ground spoilers extension and because the engine will touch the ground during roll out. The engines and APU fire Pb’s should be pushed when aircraft has stopped. Carry out the “ON GROUND EMER EVACUATION” checklist from the QRH as required.
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 ABNORMAL OPERATIONS – FUEL
 FUEL LEAK
 Significant fuel leaks although rare, are sometimes difficult to detect. Fuel check should be carried out by:
 • Checking that the remaining fuel, added to the burnt fuel, corresponds to the fuel on board at the ramp.
 • Maintaining the fuel log, and comparing fuel on board to expected flight plan fuel, would alert the crew to any discrepancy. Fuel checks should be carried out when sequencing a waypoint and at least every 30 minutes. Any discrepancy should alert the crew and an investigation should be carried out without delay.
 Any time an unexpected fuel quantity indication, ECAM fuel message or imbalance is noted, a fuel leak should be considered as a possible cause. Initial indications should be carefully cross-checked by reference to other means, including if possible, a visual inspection. If a leak is suspected, the crew should use the FUEL LEAK" abnormal checklist from the QRH.
 WHEN A LEAK IS CONFIRMED, LAND ASAP
 • If leak is positively identified as coming from an engine, the affected engine should be shut down to isolate the fuel leak, and fuel cross-feed valve may be used as required.
 • If the leak is not from the engines or cannot be located, DO NOT OPEN the cross-feed valve.
 If the leak was from the engine, and the leak continues even after the Engine has been shut down, immediately close Fuel X-Feed. If the leak is from some other source, or the leak cannot be located, apply Case 1 or Case 2 from the QRH as appropriate. This will confirm whether the leak is from an Inner tank or from the Centre tank or the APU feeding line.
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 ABNORMAL OPERATIONS – MISCELLANEOUS
 EMERGENCY DESCENT General Procedures In case an Emergency Descent becomes necessary, the first actions are to don the oxygen masks and wear the headset then establish crew communication by calling each other using the intercom. The PF should leave the A/P engaged if it was already ON and then:
 • Turn the ALT knob to a lower altitude and PULL
 • Turn the HDG/TRK knob as appropriate and PULL (Turn 90° left or right as relevant to conditions such as nearest airport, Weather, Terrain, and Airway etc.)
 • Pull the speed knob and change over to Speed mode
 • Read the FMA “Thr Idle-Open Descent-Heading”
 • Extend full speed brake
 • Declare a Mayday,
 • Go back to the FCU and adjust Altitude, Heading and speed as necessary. Speed should be adjusted depending on whether or not there is structural damage and also to stay above VLS with speed brake extended.
 • Call for ECAM actions.
 • Approaching the level off altitude (+2000 ft), slowly retract the speed brake and level off to fly an appropriate speed for the situation depending on the extent of damage etc.
 The PNF will:
 • Carry out the ECAM actions doing only relevant actions and clearing obviously inappropriate actions. ECAM actions must be backed up with reference to the QRH when time permits.
 NOTE: Descent must preferably be made down to 10,000ft or lower if terrain permits. If in a high terrain area, then refer to escape route procedure. NOTE: At some time when workload is low, set the Oxygen selector on the facemask to “Normal” to conserve oxygen. FCOM 3.1.35 declares that with minimum bottle pressure and the regulator at 100% there will be sufficient Oxygen for cruise at FL 100 for 2 crewmembers for 107 minutes. While similar figures are not declared in the “Normal” position, note that with minimum bottle pressure and the regulator at 100% there
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 will be sufficient Oxygen for all cockpit members for 15 minutes at 8000 feet cabin altitude.
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 When cabin altitude is below 10,000 ft, remove oxygen masks one at a time and press “Oxygen Test and Reset” button on the left stowage flap to disconnect oxygen mask microphone. MSA below 10,000: If an emergency descent does become necessary, follow the “Emergency Descent” procedure above. When level at or below 10,000 ft: Make a PA “Emergency descent finished, Emergency descent finished”, indicating it is safe for cabin crew and passengers to remove their oxygen masks. Call the “L1 to the flight deck”. Plan a diversion to a suitable airport in accordance with fuel remaining/fuel flow at lower levels. Since the cabin is not pressurized, any further descent should preferably be made at a V/S of about 500ft/min. (until on final approach) to prevent ear discomfort to passengers and crew. MSA Above 10,000: If an emergency descent does become necessary, follow the “Emergency Descent” procedure above and descend to the escape route height constraint for that segment. Once level: Make a PA “Emergency descent finished, Emergency descent finished, Cabin Crew continue to use oxygen”. The Cabin Crew should stay on oxygen until it can be established that descent below 13,000ft can be made within 30 minutes. (OM A section 8.8.2 refers)
 NOTE: Remember that all heights on the escape route are based on Altitudes - not Flight Levels, so set regional QNH if available. If not, set the QNH for an airport in the vicinity as a guide. While strictly speaking these altitudes should be corrected for the effects of wind in excess of 100 kts, and temperature lower than ISA, in practice the 2000 buffer built in should compensate. Further, remember EGPWS TERRAIN on ND will provide a terrain map if selected. NOTE: ATC does not know of an Airline’s Escape routes; when time permits let them know of your intentions.
 Continue to fly along the escape route keeping in mind terrain clearance is assured 15nm on either side of the centerline of the escape route. If deviating more than 15nm from the route, use Grid MORA (of the GRID containing the aircraft’s current and predicted position).
 NOTE: The Escape route altitudes may be below the GRID MORA as they are calculated to more precise tolerances.
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 Preparing And Flying The Escape Route Where terrain prevents a descent to 10,000ft or below following decompression, Gulf Air has published escape route procedures to guide the pilot away from the high ground to a route where a descent to 10.000 ft can eventually be made. If flying on a route requiring an escape route, the PNF should prepare the escape route on the secondary flight plan page of the MCDU. The DATA/Stored Routes function in the MCDU can be used to store up to three possible diversion routes. These routes can be entered into the SEC F-PLN using the SEC INIT prompt. This prompt will only be available if the SEC F-PLN is deleted. See FCOM 4.04.30 for further information. It is preferable for the PF to keep the “SEC FLT PLN” p/b on the MCDU pressed so that the secondary flight plan is displayed on the ND along with the primary flight plan. Enter the mandatory Escape Route Altitudes as height constraints at the waypoints along the escape route so that they are displayed on the ND. As each segment along the route is passed, insert the next segment of the escape route in the secondary and brief the change in route. If an Emergency Descent becomes necessary, turn in the shortest direction to establish this route and activate the secondary plan for escape route.
 STAR entry
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 ESCAPE ROUTE ENTRY
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 LVP APPROACHES – ABNORMAL CONDITIONS Aircraft Equipment Failures Above 1000 RA The crew must be ready mentally for go-around at any stage of the approach. Should a failure occur above 1000 ft RA, all ECAM actions (and DH amendment if required) should be completed before reaching 1000 ft RA, otherwise a go-around should be initiated. This ensures proper task sharing for the remainder of the approach.
 Note: All non-essential cautions are inhibited by the landing inhibit below 800ft RA. So any Master Warning/Caution below 1000ft a.g.l must be viewed seriously.
 Aircraft Equipment Failures Below 1000 RA Therefore, for any alert generated below 1000 ft that:
 • changes the landing capability
 • or requires a reversion
 • or requires switching
 • or requires a check of system configuration and limitations
 • or requires DH amendment for a higher minima
 Go-around, NOT LATER than CAT I DA.
 • The failures that may affect the aircraft’s CAT 2/3 capability are listed in the QRH. Most of these failures are monitored by the FMGS and the landing capability will be displayed on the FMA once the APPR p/b is pressed, i.e. CAT 2, CAT 3 SINGLE, and CAT 3 DUAL. However, there are a number of failures that affect the aircraft’s landing capability, which are not monitored by the FMGS and, consequently, not reflected on the FMA. It is very important, therefore, that the crew refer to the QRH to establish the actual landing capability if some equipment are listed inoperative.
 Note: It is not intended for the PNF to have the QRH “open and waiting” for a failure to occur. The list is easily located at the last page in the OPS DATA section of the QRH.
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 Ground Equipment Failures
 • No matter what the capability of the aircraft/crew, the approach may not be conducted to minima lower than that accepted by the airport authority. For example if in Frankfurt, the ATIS declares CAT II approaches in progress; CAT III approaches may not be performed.
 • If, after passing the outer marker or equivalent position, the required equipment for LVP becomes unavailable, do not get involved in consulting OM A to determine LV capability.
 Loss Of Visual Reference • With DH before touch down:
 If decision to continue has been made by DH and the visual references subsequently become insufficient a go-around must be initiated. A late go-around may result in ground contact. If touch down occurs after TOGA is engaged, the AP remains engaged in that mode and A/THR remains in TOGA. The ground spoilers and auto-brake are inhibited.
 • With DH or without DH after touch down:
 If visual references are lost after touch down, a go-around should not be attempted. The rollout should be continued with AP in ROLL OUT mode down to taxi speed.
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 ERRONEOUS GLIDE SLOPE INDICATION An erroneous signal from a G/S is very hard to detect. Indications on the PFD may appear normal, yet the aircraft may be well below a safe flight path. It is crew awareness and crosschecks that will detect this potentially dangerous situation. It is vital for the crew to check and call out Outer Marker/Final Approach Fix crossing heights and cross check them with the heights marked on the chart. But this alone is not enough. Therefore, continue to cross check height against DME approximating 300ft per NM. The PF should consider entering the runway on his Progress page to provide distance to touchdown as a gross error check of the final approach vertical path. FCOM 3 lists the Standard calls to be made at the OM/FAF: The PNF will call “Passing__ (Fix name) __ft.” as indicated on his Altimeter. PF responds, “Checked” after confirming the correct crossing height from the chart.
 Note: This check is extremely important as it will detect any errors in G/S indication and MUST be made on every approach. Further it is a gross error check of QNH.
 Note: The “ON G/S” height will exactly match the crossing ht marked on the chart only in ISA conditions. If the temperature is above ISA, the indicated altimeter reading will be lower and vice versa. However this deviation will usually be small, and may be cross checked on the Radio Altimeter.
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 SUPPLEMENTARY INFORMATION
 USE OF WEATHER RADAR Weather detection is the primary function of the weather radar. For weather detection, the radar detects precipitation droplets. The strength of the echo is in proportion to the droplet size, composition and quantity (e.g. the reflection of water particles is five times greater than ice particles of the same size). Therefore, the weather radar does not detect weather that has small droplets (e.g. clouds or fog), or that does not have droplets (e.g. clear air turbulence). Mapping is the secondary function. For mapping, the echo takes into account the difference between incoming and outgoing signals. Any significant difference in the signal is easily mapped (e.g. mountains or cities), but a small difference in the signal is not mapped (e.g. calm sea or even ground). Tilt "Tilt" is the angle between the antenna radar and the horizon, irrespective of the aircraft’s pitch and bank angles. The antenna stabilizes by using IRS data.
 A/C pitch
 Tilt
 FOF 04070 04613 0001 To help avoid weather, it is important to effectively manage the tilt, taking into account the flight phase and the ND range. Usually, the appropriate tilt value is that which provides ground returns on the top part of the ND. In case of high tilt, a cell may not be detected or may be underestimated when the radar beam scans the upper part of the cell. This occurs because, at high altitude, this cell may have ice particles and therefore the reflection of these particles is weak and not shown on the radar. Gain Gain control is mostly used in AUTO/CAL (calibrated) mode. The detection or evaluation of cells will always start in AUTO/CAL gain mode. However, the gain may be manually tuned to detect the strongest part of a cell displayed in red on the ND. If the gain is slowly reduced, the red areas (level 3 return) will slowly become yellow areas (level 2 return), and the yellow areas will become green areas (level 1). The last part of the cell to turn yellow is the strongest area. The gain must then be reset to AUTO/CAL mode.
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 Mode The operation modes are WX, WX+T, TURB, MAP. WX+T or TURB modes are used to locate the wet turbulence area. TURB mode detects wet turbulence within 40 nm, and is not affected by the gain. TURB mode should be used to isolate turbulence from precipitation. Operational recommendations for Weather Detection
 FLIGHTPHASE DETECTION AND MONITORING PROCEDURES COMMENTS
 TAXI
 TAKEOFF
 CLIMB
 CRUISE
 DESCENT
 APPROACH
 clear on parking area, set ND to lowest range,TILT DOWN then UP;Chek appearance/disappearance of groundreturns.
 If weather is suspected, SLOWLY SCAN up to +15°, then TILT + 4°.
 To avoid OVERSCANNING, TILT DOWNWARD asthe A/C climbs, and maintain GND RETURNS ONTOP OF ND.
 Use TILT slightly NEGATIVE to maintain groundreturns on top of ND:
 Range 320 TILT 1 DNRange 160 TILT 1,5 DNRange 80 TILT 3,5 DNRange 40 TILT 6 DN
 Use TURB to ISOLATE Turbulence - GAIN toAUTO.
 During DES, TILT UPWARD approximately + 1° /10000 ft in higher altitudes, then + 1°/5000 ftbelow 15000 ft.
 TILT + 4°.
 Radar check(away frompeople).
 Scanningalongdeparturepath.
 TILT anglefunction ofaltitude and NDRANGE.
 No groundreturns beyondline of view.Dnm = 1,23 ALTftFL 370 D 240nmPoor groundreturns over calmsea / evenground.
 To avoid groundreturns.
 In higher altitudes,closing weather:- Decrease ND- TILT down=
 ===
 FOF 04070 04618 0001
 Note: It is difficult to differentiate between weather returns and ground returns: A change in TILT causes the shape and color of ground returns to change rapidly. These ground returns eventually disappear. This is not the case for weather returns.
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 Weather Avoidance
 • When weather is suspected, scan for it by varying the radar tilt.
 • Do not underestimate a thunderstorm, even if echo is weak (only wet parts are detected)
 • Avoid all red + magenta cells by at least 20 nm
 • Deviate upwind instead of downwind (less probability of turbulence or hail)
 • Do not attempt to fly below a storm even visually.
 • Use TURB detection to isolate turbulence from precipitation.
 • There may be severe turbulence, up to 5 000 ft above a cell.
 • Storms with tops above 35 000 ft are extremely hazardous.
 • Frequent and vivid lightning indicates a high probability of severe turbulence.
 WINDSHEAR Windshear Phenomenon Windshear is mainly due to a cool shaft of air, like a cylinder with a width between 0.5 nm and 1.5 nm, which is moving downward. When the air hits the ground, it:
 • Mushrooms horizontally, causing horizontal wind gradient
 • Curls inward at the edges, causing vertical air mass movement. Flight safety is affected, because the horizontal wind gradient significantly affects lift, causing the aircraft to descend or to reach a very high AOA. The vertical air mass movement severely affects the aircraft flight path.
 WINDSHEAR PHENOMENON
 Headwind 40kts Tailwind 40kts
 Aircraft 1nm widthDownward velocity up to 40kts
 AIRSHAFT
 FOF 04010 03758 0001 Awareness and Avoidance Awareness of the weather conditions that cause windshear will reduce the risk of an encounter. Studying meteorological reports and listening to tower reports will help the
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 flight crew to assess the weather conditions that can be expected during takeoff or landing. If a windshear encounter is likely, Gulf Air global policy in OM A shall be followed. Aircraft Design Features for Windshear Windshear and microburst are hazardous phenomena for an aircraft at takeoff or landing. The design features to cope with windshear are:
 • Informing the Flight Crew of unexpected air mass variations through FPV and approach speed variations
 • Warning the flight crew of significant loss of energy through "SPEED, SPEED" and "WINDSHEAR" aural warnings
 • Providing effective tools to escape the shear through ALPHA FLOOR protection, SRS pitch order, high AOA protection and Ground Speed (GS) mini protection.
 Informing the Flight Crew
 The FPV associated with approach speed variations (GS mini protection) is an effective means for informing the flight crew of unexpected air mass variations. Approach speed variations and lateral FPV displacement reflect horizontal wind gradient. Vertical FPV displacement reflects the vertical air mass movement.
 BIRD AND TARGET SPEED - WIND INTERPRETATION
 -140
 DRIFT
 FOF 04010 03761 0001 Warning the Flight Crew
 The "SPEED, SPEED" low energy warning is based on the aircraft speed, acceleration and flight path angle. This warning attracts the PF’s eyes to the speed scale, and requests rapid thrust adjustment. In windshear conditions, it is the first warning to appear, before the activation of the alpha floor protection. The following table provides some typical values of the speed at which the warning could occur in two different circumstances.
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 In addition, the aircraft has a reactive (Normal) windshear warning system. This system provides warnings if the aircraft encounters windshear. In such a case, there is a "WINDSHEAR WINDSHEAR WINDSHEAR" aural warning. Predictive windshear warning system is not fitted on A320. Providing Effective Tools
 There are three effective tools to assist the flight crew to escape:
 • The alpha floor protection
 • The SRS AP/FD pitch law
 • The high angle-of-attack protection. When the alpha floor protection is triggered, the A/THR automatically sets TOGA on all engines. The FMA displays A.FLOOR, that changes to TOGA LK, when the aircraft angle-of-attack has decreased. TOGA/LK can only be deselected by disconnecting the A/THR. The SRS pitch mode ensures the best aircraft climb performance. Therefore, follow the SRS pitch bar with possibly full aft stick if necessary, in order to follow the SRS orders and minimize the loss of height. The high angle-of-attack protection enables the PF to safely pull full aft stick, if needed, in order to follow the SRS pitch order, or to rapidly counteract a downward sinking movement. This provides maximum lift and minimum drag, by automatically retracting the speed brakes, if they are extended. Operational recommendations TAKEOFF: - Reactive windshear ("WINDSHEAR, WINDSHEAR, WINDSHEAR" aural warning) or windshear detected by pilot observation
 If the reactive windshear starts before V1, with significant speed and speed trend variations, and the Captain decides that there is sufficient runway to stop the airplane, the Captain must initiate a rejected takeoff. If the reactive windshear starts after V1, the flight crew must select TOGA and must apply the QRH checklist actions from memory. The following points should be stressed: The configuration should not be changed until the aircraft is definitely out of the shear, because operating the landing gear doors causes additional drag.
 • The PF must fly SRS pitch orders rapidly and smoothly, but not aggressively, and must consider the use of full backstick, if necessary, to minimize height loss.
 • The PNF should call out the wind variations from the ND and V/S and, when clear of the shear, report the encounter to ATC.
 APPROACH: - Reactive Windshear
 In case of the "WINDSHEAR WINDSHEAR WINDSHEAR" aural warning, the PF must set TOGA for go-around. However, the configuration (slats/flaps, gear) must not be changed until out of the shear. The flight crew must closely monitor the flight path and speed.
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 ADVERSE WEATHER Turbulence The flight crew must use weather reports and charts to determine the location and altitude of possible CBs, storms, and Clear Air Turbulence (CAT). If turbulence is expected, the flight crew must turn on the seatbelt signs, in order to prepare passengers and prevent injury. These guidelines must be read in conjunction with Gulf Air Global Policy in OM A Chapter 8. Take- Off
 For takeoff in high turbulence, the flight crew must wait for the target speed + 20 knots (limited to VFE-5) before retracting the slats/flaps (e.g. the flight crew must wait for F Speed+20 knots before setting Flaps 1). In-flight – Use Of Radar
 Areas of known turbulence, associated with CBs, must be avoided. Good management of the radar tilt is essential, in order to accurately assess and evaluate the vertical development of CBs. Use of the AP and A/THR
 If moderate turbulence is encountered, the flight crew should set the AP and A/THR to ON with managed speed. If severe turbulence is encountered, the flight crew should keep the AP engaged. Thrust levers should be set to turbulence N1 (Refer to QRH), and the A/THR should then be disconnected. Use of the A/THR is, however, recommended during approach, in order to benefit from the GS mini. If the aircraft is flown manually, the flight crew should be aware of the fact that flight control laws are designed to cope with turbulence. Therefore, they should avoid the temptation to fight turbulence, and should not over-control the sidestick. VMO/MMO Exceedance
 In turbulence, during climb, cruise or descent, the aircraft may slightly exceed VMO/MMO with the autopilot (AP) engaged. To prevent such an exceedance, adapt speed or Mach target. If severe turbulence is known or forecasted, consider the use of turbulence speed. If the current speed is close to the VMO (maximum operating speed), monitor the speed trend symbol on the PFD. If the speed trend reaches, or slightly exceeds, the VMO limit use the FCU immediately to select a lower speed target. If the speed trend significantly exceeds the VMO red band, without high speed protection activation select a lower target speed on the FCU and, if the aircraft continues to accelerate, consider disconnecting the AP. Before re-engaging the AP, smoothly establish a shallower pitch attitude. If the aircraft accelerates above VMO with the AP engaged, the AP will disengage on reaching the high speed protection. The high speed protection will apply a nose-up order
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 up to 1.75 g in addition to pilot input during VMO recovery. Therefore, make a smooth pitch correction in order to recover proper speed. Speedbrakes may be used in case of high speed exceedance, but the flight crew should be aware of pitch influence. In addition, speedbrakes should be used with caution close to the ceiling. High Speed Protection may also result in activation of the angle of attack protection. In all events, check the AP engagement status, and re-engage it when appropriate. It may have tripped and the associated aural warning may have been superseded by the overspeed aural warning. Clear Air Turbulence (CAT)
 Clear Air Turbulence (CAT) can be expected by referring to weather charts and pilot reports. However, the radar cannot detect CAT, because it is "dry turbulence". If CAT is encountered, the flight crew may consider avoiding it vertically, keeping in mind that the buffet margin reduces as the altitude increases. Miscellaneous
 The flight crew must set their harnesses on, check that the seat belts signs are on and set all cockpit white lights in BRT. Turbulence speeds are indicated in the QRH. In the case of an engine flameout, the igniters will trigger automatically, therefore It is not necessary to set the ENG START selector to IGN.
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 VOLCANIC ASHES The flight crew must avoid flying into areas of known volcanic ashes. If a volcanic eruption is reported, while the aircraft is in flight, the flight must be rerouted to remain clear of the affected area. The volcanic dust may spread over several hundred miles. Whenever possible, the flight crew should stay on the upwind side of the volcano. Depending on outside conditions (night flight, clouds), volcanic dust may not be visible. However, several phenomena can indicate that the aircraft is flying through ash cloud, for example:
 • Smoke or dust in the cockpit
 • Acrid odor, similar to electrical smoke
 • Engine malfunction, e.g. a rising EGT
 • At night, the appearance of St Elmo fire, bright white or orange glow appearing in engine inlets or sharp and distinct beams from the landing lights.
 If an ash cloud is encountered, the applicable procedure is described in the QRH. The essential actions to be taken are:
 • A 180-degree turn, if possible. This is the quickest way to escape, because the ash cloud lateral dimension is not known
 • Set A/THR to OFF
 • Decrease engines thrust, if possible and maximize the engine bleed to increase the engine surge margin (switch on engine/wing anti ice)
 • Set ENG START SEL to IGN
 • Start the APU for further engine restart, if required.
 • Don the oxygen mask
 • Consider oxygen for the passengers.
 • Monitor the flight parameters:
 • Monitor the EGT and fuel flow, because an engine part may be eroded
 • Monitor and crosscheck the IAS, because an IAS indication may be corrupted.
 • A diversion to the nearest adequate airport should be considered.
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 COLD WEATHER OPERATIONS AND ICING CONDITIONS Aircraft performance is certified on the basis of a clean wing. Ice accretion affects wing performance. When the wing is clean, the airflow smoothly follows the shape of the wing. When the wing is covered with ice, the airflow separates from the wing when the Angle-Of-Attack (AOA) increases. Therefore, the maximum lift-coefficient is reduced. As a result, the engine may stall at a lower AOA, and the drag may increase. The flight crew must keep in mind that the wing temperature of the aircraft may be significantly lower than 0˚ C, after a flight at high altitude and low temperature, even if the Outside Air Temperature (OAT) is higher than 0˚ C. In such cases, humidity or rain will cause ice accretion on the upper wing, and light frost under the wing. (Only 3 mm of frost on the under-surface of the wing is acceptable.) Exterior Inspection When ground-icing conditions are encountered, and/or when ice accretion is suspected, the Captain should determine, on the basis of the exterior inspection, whether the aircraft requires ground deicing/anti-icing treatment. This visual inspection must take into account all vital parts of the aircraft, and must be performed from locations that offer a clear view of these parts. Cockpit Preparation The following systems may be affected in very cold weather:
 • EFIS/ECAM (when the cockpit temperature is very low)
 • IRS alignment (may take longer than usual, up to 15 minutes) The probe and window heating may be used on ground. Heating automatically operates at low power. Aircraft Deicing/Anti-Icing on Ground Deicing/Anti-Icing Fluid
 Deicing/anti-icing fluids must be able to remove ice and to prevent its accumulation on aircraft surfaces until the beginning of the takeoff. In addition, the fluids must flow off the surfaces of the aircraft during takeoff, in order not to degrade takeoff performance. Several types of fluids can be used. These fluids have different characteristics:
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 The holdover time starts from the beginning of the application of the fluid, and depends on the type of fluid, and on the nature and severity of precipitation. The flight crew should refer to applicable tables as guidelines. These tables must be used in conjunction with the pre-takeoff check. Depending upon the severity of the weather, the deicing/anti-icing procedure must be applied either:
 • In one step, via the single application of heated and diluted deicing/anti-icing fluid: This procedure provides a short holdover time, and should be used in low moisture conditions only. The holdover time starts from the beginning of the application of the fluid.
 • In two steps, by first applying the heated deicing fluid, then by applying a protective anti-icing fluid. These two sprays must be applied consecutively. The holdover time starts from the beginning of the application of the second fluid.
 Procedures
 The following outlines the various procedures to be applied before and after spraying:
 • All ENG and APU BLEED pushbutton must be set to OFF and the DITCHING pushbutton must be set to ON, to prevent any engine ingestion of deicing/anti-icing fluid.
 • The aircraft can be deiced/anti-iced, with the engine and/or the APU running or off. However, the APU or the engine should not be started during spraying.
 • The aircraft must be deiced/anti-iced symmetrically on both sides.
 • After spraying, keep bleeds off for a few minutes, and perform a visual inspection of the aircraft surfaces.
 • A deicing/anti-icing report must be filled out to indicate the type of fluid and when the spraying began.
 After Start
 • Keep the engine bleeds off, with the engines running at higher N1.
 • Keep the APU running with the bleed off for a few minutes after spraying.
 • The slats/flaps and flight controls can be moved, because they no longer have ice. Taxi-Out On contaminated runways, the taxiing speed should be limited to 10 knots, and any action that could distract the flight crew during taxiing should be delayed until the aircraft is stopped. The following factors should be taken into account:
 • At speeds below 10 knots, Anti-skid deactivates.
 • Engine anti-ice will increase the ground idle thrust.
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 • To minimize the risk of skidding during turns, avoid large tiller inputs.
 • On slippery taxiways it may be more effective to use differential braking and/or thrust, instead of nose wheel steering.
 • On slush-covered, or snow-covered taxiways, flap selection should be delayed until reaching the holding point in order to avoid contaminating the flap/slat actuation mechanism.
 • When reaching the holding point, the "Before Takeoff down to the line" checklist must be performed.
 • The flight crew must maintain the aircraft at an appropriate distance from the aircraft in front.
 • In icing conditions, when holding on ground for extended periods of time, or if engine vibration occurs, thrust should be increased periodically, and also immediately before takeoff, to shed any ice from the fan blades. For more details about this procedure, refer to the FCOM 3.03. 09.
 Take Off Takeoff Performance
 When taking off from contaminated runways, it is not permitted to use FLEX thrust. If anti-ice is used, the flight crew must apply the applicable performance penalty. Slush, standing water, and/or deep snow reduce the effectiveness of aircraft takeoff performance, because of increased rolling resistance and reduction in tire-to-ground friction. A higher flap setting increases the runway-limited takeoff weight, but reduces the second segment limited takeoff weight. Takeoff Roll
 Before the aircraft lines up on the runway for takeoff, the flight crew must ensure that the airframe has no ice or snow. Then, before applying thrust, the Captain should ensure that the nose wheel is straight. If there is a tendency to deviate from the runway centerline, this tendency must be neutralized immediately, via rudder pedal steering, not via the tiller. On contaminated runways, the flight crew should ensure that engine thrust advances symmetrically to help minimize potential problems with directional control. Maximum Crosswind for Take-off and Landing
 Refer FCOM 2.4.10 Climb and Descent Whenever icing conditions are encountered or expected, the engine anti-ice should be turned on. Although the TAT before entering clouds may not require engine anti-ice, flight crews should be aware that the TAT often decreases significantly, when entering clouds. When the SAT decreases to lower than -40 deg. C, engine anti-ice should be turned off,
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 unless flying near CBs. If the recommended anti-ice procedures are not performed, engine stall, over-temperature, or engine damage may occur. If it is necessary to turn on the engine anti-ice, and if ice accretion is already visible because engine anti-ice was turned on late, then apply the following procedure:
 • Set the ENGINE START selector to IGN
 • Retard one engine, and set the ENG ANTI-ICE pushbutton to ON
 • Smoothly adjust thrust, and wait for stabilization
 • Set the ENGINE START selector to NORM
 • Repeat this procedure for the other engines. Wing anti-ice should be turned on, if either severe ice accretion is expected, or if there is any indication of icing on the airframe. Holding If holding is performed in icing conditions, the flight crew should maintain clean configuration. This is because prolonged flight in icing conditions with the slats extended should be avoided. Approach If significant ice accretion develops on parts of the wing that have not been deiced, the aircraft speed must be increased (Ref. FCOM 3.04.30). When the temperature is lower than ISA-10, the target altitudes (provided by the ATC) must be corrected, by adding the values that are indicated in OM A. These corrections correspond to approximately 4 x ΔISA x Height (ft)/1000
 e.g. When asked to fly level at 2000ft in ISA-20°, fly at an indicated altitude of 2160ft on the altimeter.
 Landing Obviously, landings should be avoided on very slippery runways. However, if it is not possible to avoid such landings, the following factors (linked to operations on contaminated runways) should be considered:
 • Braking action
 • Directional control.
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 Braking Action
 The presence of fluid contaminants on the runway has an adverse effect on braking performance, because it reduces the friction between the tires and the surface of the runway. It also creates a layer of fluid between the tires and the runway surface, and reduces the contact area. The landing distances, indicated in the QRH, provide a good assessment of the real landing distances for specific levels of contamination. A firm touchdown should be made and MAX reverse should be selected as soon as the main landing gear is on ground. Using reversers on a runway that is contaminated with dry snow may reduce visibility, particularly at low speeds. In such cases, reverse thrust should be reduced to idle, if necessary. The use of MED autobrake is recommended when landing on an evenly contaminated runway. It is possible that the DECEL light on the AUTO BRK panel will not come on, as the predetermined deceleration may not be achieved. This does not mean that the autobrake is not working. In the case of uneven contamination on a wet or contaminated runway, the autobrake may laterally destabilize the aircraft. If this occurs, consider deselecting the autobrake.
 TYPICAL LANDING DISTANCE FACTORS VS. RUNWAY CONDITIONS
 Reference
 Dry runway
 Wet runway
 Compacted snow
 Water and slush
 Icy runway
 50 ft
 1.92Required landing distance wet
 1.0 1.4 1.6 2.0 3.5FOF 04010 03756 0001
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 Directional Control
 During rollout, the sidestick must be centered. This prevents asymmetric wheel loading that results in asymmetric braking, and increases the weather cocking tendency of the aircraft. The rudder should be used for directional control after touchdown in the same way as for a normal landing. Use of the tiller must be avoided above taxi speed because it may result in nose wheel skidding and lead to a loss of directional control. When required, differential braking must be applied by completely releasing the pedal on the side that is opposite to the expected direction of the turn. This is because, on a slippery runway, the same braking effect may be produced by a full or half-deflection of the pedal. Landing on a contaminated runway in crosswind requires careful consideration. In such a case, directional control problems are caused by two different factors. If the aircraft touches down with some crab, and reverse thrust is selected, the side-force component of reverse adds to the crosswind component and causes the aircraft to drift to the downwind side of the runway. As the braking efficiency increases, the cornering force of the main wheels decreases. This adds to any problems there may be with directional control. If there is a problem with directional control:
 • Reverse thrust should be set to idle, in order to reduce the reverse thrust side-force component.
 • The brakes should be released, in order to increase the cornering force.
 • The pilot should return to the runway centerline, reselect reverse thrust, and resume braking.
 Taxi In During taxi-in, after landing, the flaps/slats should not be retracted. This is because retraction could cause damage, by crushing any ice that is in the slots of the slats. When the aircraft arrives at the gate, and the engines are stopped, a visual inspection should be performed to check that the slats/flaps areas are free of contamination. They may then be retracted with the electric pumps. Parking At the end of the flight, in extreme cold conditions, cold soak protection should be requested when a long stopover is expected. In addition, prolonged flight in icing conditions must be reported to maintenance personnel for engine inspection.
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 NAVIGATION ACCURACY The primary function of the FMS is navigation, i.e. to compute the aircraft’s position as accurately as possible. The validity of all other functions depends on the accuracy of the FMS position. The accuracy of the FMS navigation determines the flight crew’s strategy for using the AP/FD modes, in addition to the ND display The FMS computes the Estimated Position Error (EPE). The EPE is an estimate. To compute the EPE, the FMS considers the immediately available navigation means in the FMS position computation and applies defined tolerances for each of them. These tolerances assume that the navigation means are working properly. They ignore any possible excessive IRS drift or erroneous locations of navaids. The MCDU PROG page displays the HIGH/LOW indications, according to the EPE. These indications reflect the probable accuracy of the FMS navigation compared to the determined accuracy criteria.
 FM POSITION
 Flight phase WITHOUT GPS PRIMARY
 WITH GPS PRIMARY
 On ground before Takeoff MIX IRS GP IRS
 Takeoff Updated at runway threshold (shift)
 With RADIO Tends toward RADIO GP IRS In flight Without RADIO MIX IRS + BIAS GP IRS
 PROG Page The PROG page displays the required navigation accuracy in blue (this can be changed). The required navigation accuracy thresholds are determined depending on the flight phase, or can be manually entered. These thresholds are used to change from HIGH to LOW accuracy, or vice versa. These indications should be used when flying within RNP airspace. This page indicates the GPS PRIMARY when available. The PROG displays the estimated navigation accuracy in green. This provides the EPE if GPS PRIMARY LOST or not installed, or is computed by the GPS, if GPS PRIMARY is displayed Navigation Accuracy Indications The navigation accuracy indications are available on the MCDU PROG page. The following guidelines apply:
 • The crew should use, IRS ONLY, LOW and NAV ACCY DNGRADED messages as indications to carry out a navigation accuracy check.
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 • If GPS PRIMARY is displayed, no navigation cross-check is required
 • If GPS PRIMARY LOST or GPS is not installed, navigation crosscheck is required in climb, in cruise about every 30 to 45 minutes, before the Top of Descent, reaching TMA and IAF and whenever a navigation doubt occurs.
 Navigation Accuracy Crosscheck Technique The principle consists in comparing the FMS position with the RADIO position (aircraft real position). There are two possible techniques:
 1. The flight crew inserts a radio ident in the MCDU PROG page that provides a bearing/distance in relation to the FMS position. They then compare these values with the raw data received from the navaid that indicates the real position of the aircraft. This enables the flight crew to quantify the error.
 NAVIGATION ACCURACY CROSS CHECK TECHNIQUE 1
 FMSPOS
 FMS BRGDIST BRG
 DISTRAW
 FOF 04030 03798 0001 2. On the ND, the flight crew compares the position of the needle and its associated
 DME distance (the real position of the aircraft) with the position of the navaid symbol and its associated distance, indicated by the range markers (these markers provide a bearing/distance, in relation to the FMS position).
 NAVIGATION ACCURACY CROSS CHECK TECHNIQUE 2
 ABC78 nm
 80
 ABC
 80
 FOF 04030 03799 0001
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 Operational Consequences The result of the crosscheck of the navigation accuracy determines the pilot’s strategy for using the ND display, the AP/FD modes and the EGPWS.
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