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Part 1 (Prior to Class)

Pneumatics/Air Conditioning/ Pressurization

Scenario #1: This A320 aircraft with CFM engines is on a return leg to CLT. After receiving the Final W/B it is revealed the takeoff is predicated on APU BLEED ON.

1. Describe the configuration of the AIR COND panel to accomplish the APU BLEED ON take off procedure. Reference: PH 4.4.1

Use the following procedures when an “APU BLEED ON” takeoff is required:
If the APU bleed system is operational:
Before takeoff:

1. APU BLEED............................................................................ON

After thrust reduction:

1. APU BLEED...........................................................................OFF

2. APU.........................................OFF (Unless operationally required)

3. APU BLEED ON Takeoff Procedure ...................................Complete
2. If the APU was MEL'd, how would you configure the AIR COND panel? Reference: PH 4.4.1

If the APU bleed system is inoperative:
Before takeoff:

1. PACK 1 and 2 .......................................................................OFF

3. With the APU BLEED system inoperative, when would the PACK pbs be selected ON? Reference: PH 4.4.1

After thrust reduction:

1. One PACK..............................................................................ON

        Selecting both packs ON simultaneously may affect passenger comfort.

After flap retraction:

1. Other PACK ...........................................................................ON

2. APU BLEED ON Takeoff Procedure ...................................Complete
Push back is complete, Captain calls for the #1 engine to be started. The FO places the ENG MODE selector to IGN/START.

4. Prior to the engine start dispatch calls with a request to delay engine start for a few minutes. After 30 seconds you notice the PACK valves have reopened. How will you close the PACK valves for starting? Reference: TM 7b.3.1

Each pack is controlled by a pack controller which sends electrical signals to the pack flow control valve. Absence of air pressure causes the spring-loaded valve to close. The flow control valve can be controlled with the PACK pb on the air conditioning panel. It closes automatically in case of:
· low air pressure

· pack overheat

· engine start

· activation of the engine fire pb, or

· activation of the ditching pb

The pack flow control valve is automatically controlled. It opens except in the following cases:

· upstream pressure below minimum

· compressor outlet overheat

· engine start sequence:
1. If the crossbleed valve is closed, the valve located on the starting engine side immediately closes, when the MODE selector is set to IGN (or CRK).

2. It remains closed on the starting engine side (provided the crossbleed valve is closed) when:

· the MASTER switch is set to ON (or MAN START pb is set to ON),

· the start valve is open, and

· N2 < 50%. On some aircraft if the crossbleed valve is open at engine start, both pack flow control valves close.

3. On ground, reopening of the valves is delayed for 30 seconds to avoid an immediate pack closure during second engine start.
5. Thirty minutes into the cruise segment an ENG 1 BLEED fault light illuminates. What are some conditions that cause this light to illuminate? Reference: TM 7b.2

ENG BLEED FAULT: This amber light illuminates and an ECAM caution appears, if any of the following conditions are met:

· There is an overpressure downstream of the bleed valve.

· There is a bleed air overheat.

· There is a wing or engine leak on the related side.

· The bleed valve is not closed during engine start.

· The bleed valve is not closed with APU bleed ON.

· It extinguishes when the ENG BLEED pb is OFF if the fault has disappeared.
6. With the APU operating and the bleed valve open would a leak in the left wing cause the APU BLEED fault light to illuminate? Reference: TM 7b.1.7 No, only if the leak was in the APU ducting.
The leak detection system senses high temperatures from air leaks near the hot air ducts in the fuselage, engine pylons, and wings. The sensing elements for the pylons and APU are connected in a single loop. The wings are protected by a double loop. A wing leak is detected when both loops detect the leak, or when one loop detects a leak with the other loop inoperative.
If a leak is detected in the wings:

· the bleed air valve closes on the affected side

· the associated ENG BLEED FAULT light illuminates

· the crossbleed valve closes (except during engine start)

· the APU bleed valve closes (except during engine start) if the leak involves the left wing

If a leak is detected in an engine pylon:

· the bleed air valve closes on the affected side

· the associated ENG BLEED FAULT light illuminates

· the crossbleed valve closes (except during engine start)
If a leak is detected in the APU ducting:

· the APU bleed air valve closes

· the APU BLEED FAULT light illuminates

· the crossbleed valve closes (except during engine start)
Ice and Rain Protection

Scenario #1: The aircraft is an A320 with CFM engines; it is the first flight of the day. ATIS is reporting a temperature of +3 degrees with rain showers in the immediate area.

1. Due to the cold weather operation, the PROBE/WINDOW HEAT pb is selected ON. At what power will the windshield heat be operating? Reference: TM 7l.1.4

The windshields and side windows are electrically heated for anti-icing and anti-fogging. The system is controlled automatically by the Window Heat Computers (WHC) which provide regulation, protection, and fault indications. Windshield heat automatically operates at low power on the ground with at least one engine operating. In flight, the windshield heating system changes to normal. The changeover is automatic. Only one heating level exists for the side windows. The system can be activated manually prior to engine start by placing the PROBE/WINDOW HEAT pb ON.
2. After engine start the FO selects the EAI pushbutton ON. The FAULT light illuminates, what does this FAULT light indicate? Reference: TM 7l.2

Amber FAULT light illuminates and caution message appears on ECAM if position of anti-icing valve disagrees with ENG 1 (2) pb selection.
Note: The amber FAULT light illuminates briefly as valve transits.
3. (True or False) With EAI selected ON (CFM) the ignition memo may or may not appear. Reference: TM 7l.1.3

Each engine nacelle is anti-iced by high pressure engine bleed air. The engine anti ice ducting is independent of the pneumatic system ducting. Each engine anti ice valve is electrically controlled by an associated ENG ANTI ICE pb. If there is no air pressure, the valve closes automatically. If AC electrical power is lost, the valve opens automatically. When an engine anti-ice valve is open, the N1/EPR limit for that engine is automatically reduced and, if necessary, the idle N1/EPR is automatically increased for both engines in order to provide the required pressure. Additionally, continuous ignition is activated for that engine (IAE) or may be actuated depending on FADEC standard (CFM).
4. While operating in icing conditions electrical power for the ice protection systems is lost, are EAI and WAI still available? Reference: TM 7l.1.2

· WAI – No: The wing anti-ice valves close automatically if electrical power is lost.

· EAI – Yes: The engine anti-ice valve opens automatically if electrical power is lost.
5. After landing with icing conditions present when should the EAI system be selected OFF? Reference: PH 3.6.10

When icing conditions exist after landing, leave ENG ANTI-ICE ON until engine shutdown.
Instruments/Navigation/Communication

Scenario #1: Arriving at aircraft XXX, an A320 that is scheduled LAX - CLT, it is the first flight of the day.

1. The captain is accomplishing the Flightdeck Preparation flow. While performing the alignment procedure an incorrect city pair is entered. How will the crew be alerted to this error? Reference: TM 7n.2

IR ALIGN light flashing indicating difference between position at shut down and entered position exceeds 1° of latitude or longitude.
2. While accomplishing the exterior inspection the FO hears a horn in the nose wheel area, the AVNCS (blue) light on the external power panel is illuminated. What does this indicate? Reference: TM 7n.2

If, when the aircraft is on the ground, at least one ADIRU is supplied by aircraft batteries:

· an external horn sounds

· the ADIRU light illuminates amber on the SERVICE INTERPHONE panel

The number 1 IR fails in flight

3. What indications will be displayed on the Captain’s PFD? Reference: TM 7i.2.7 / TM 7i.2.8

· Red ATT flag: The PFD has lost all attitude information. The attitude sphere will disappear.

· Red HDG flag: The heading information has failed. The HDG flag replaced the heading scale.
4. How will the Captain regain ATT and HDG information? Reference: TM 7i.2.7 / TM 7i.2.8

Select ATT HDG on Switching panel to CAPT 3 (ADR3 or IR3 replaces ADR1 or IR1).
If both MCDUs fail in flight:

5. How will the radios be tuned for navigation? Reference: PH 4.7.1

Tune Standby Navigation Radios:
1. RMP ON/OFF Switch (both RMPs)....................................Check ON

2. NAV Key (guarded) (both RMPs).......................................... Press

Green light illuminates.

An illuminated STBY NAV key indicates which system had been selected earlier in the radio-nav standby mode and the LEDs show which frequencies were selected.
On the RMP associated with the receiver to be tuned:
1. VOR (or ILS) Key .............................................................. Press

Green light illuminates

Both LEDs display frequencies previously selected in the radio-nav standby mode.

2. Rotating Knob ....................................................... Set frequency

Set the desired frequency in the STBY/CRS window.

3. Transfer Key .................................................................... Press

The ACTIVE window displays the selected frequency.

The previous VOR (ILS) course is displayed in the STBY/CRS window.

4. Rotating Knob ........................................................... Set course

Set the course in the STBY/CRS window.

The receiver is now tuned to the frequency of the new station and the course is selected.

5. To select another station, press the transfer window (both windows will now display the previously selected frequency) before retuning the VOR (or ILS).
Note:  When the radio-nav standby mode is active (NAV key ON) and VHF or HF tuning is required, select the VHF

or HF key on the RMP. Use normal radio communications procedures. The NAV key, which has no effect on the selection of a VHF or HF frequency, must remain in the ON position to prevent communications tuning from changing NAV receiver frequencies.
Electrical

Scenario #1: At cruise altitude the ECAM ELEC IDG 1 OVHT is issued, accompanying this message is the FAULT light in the IDG pb.

1. Per ECAM a disconnect of the IDG is required, how long should the IDG pb be held? Reference: TM 7f.2.1

Holding this pb in for more than approximately 3 seconds may damage the disconnection mechanism. Do not disconnect the IDG when the engine is not operating (or not windmilling) because starting the engine after having done so will damage the IDG.

The IDG pbs are normally spring loaded out. Pressing this pb disconnects the IDG from its driveshaft; only maintenance personnel can reconnect it.
2. In flight with the loss of GEN 1, what is now powering AC Bus 1? Reference: TM 7f.1.2

During normal operation if an engine driven generator fails, The Bus Tie Contactor closes and the other generator (GEN 2) resumes supplies the entire system. When available, APU will automatically supply power to the side of the failed generator.
Scenario #2: Adding to the above scenario, GEN 2 fails.

3. When will the RAT automatically extend? Reference: TM 7f.1.7

If both AC bus 1 and 2 are lost and airspeed is above 100 kts the Ram Air Turbine (RAT) automatically deploys. The RAT pressurizes the blue hydraulic system which drives the emergency generator. Emergency generator output (5 kva) is considerably lower than the main generators (90 kva).

Once the emergency generator is up to speed (approximately 8 seconds) it supplies power to the AC ESS BUS and DC ESS BUS (via the ESS TR). During RAT deployment and prior to emergency generator coupling the batteries supply power to these buses.

The RAT can be deployed manually by pressing the EMER ELEC PWR MAN ON pb on the overhead panel. The

RAT can only be stowed on the ground.

In flight with normal electrical supply, with the RAT deployed the emergency generator will supply the AC and DC ESS and ESS SHED buses. All other buses continue to be powered by their normal channels.

The RAT can be extended by depressing the RAT MAN ON pb, on the hydraulic panel. This pb causes pressurization

of the blue hydraulic system and does not provide emergency electrical power.
4. During the approach when the landing gear is extended will the electrical system revert to battery power only? Reference: TM 7f.1.7

On some A320 aircraft (reference in QRH old FWC software) when the landing gear is extended the emergency generator is no longer powered. The emergency batteries supply power and the system automatically sheds AC

SHED ESS and DC SHED ESS buses. On the remaining A319/A320/A321 aircraft the RAT is powered after gear is down.

5. On landing below 50 knots the Captains PFD is lost, why? Reference: TM 7f.1.7

After landing the DC BAT bus is automatically connected to the batteries when airspeed drops below 100 knots.

When the airspeed decreases below 50 knots the AC ESS bus is automatically shed, and power is lost to the CRTs.

Fire Protection

Scenario #1: The aircraft is at the gate; it is the first flight of the day external power is not available.

1. The Safety and Power ON Checklist requires an APU fire test, what indications will be seen? Reference: PH 2a.7.3

· APU FIRE pushbutton illuminated.

· SQUIB and DISCH lights illuminated.

· MASTER WARN lights illuminated, CRC, APU FIRE warning on E/WD, and APU page on SD. (Only available with AC power)
2. When the captain accomplishes the flight deck preparation flow, will a full APU FIRE test be required? Reference: PH 2a.7.3

If Full APU FIRE TEST was done in conjunction with the Safety & Power On Checklist, then this check is considered complete and not done during the Flightdeck Preparation Flow. Otherwise this check is considered not accomplished and must be done now.
Scenario #2: In flight at FL 350 an ECAM appears. ENG 1 FIRE LOOP A FAULT.

3. If a fire occurred in engine number 1, will the crew receive fire warnings? Reference: TM 7g.1.2

Each engine is equipped with two identical detection loops (A & B). Each loop contain three heat sensing elements and a Fire Detection Unit (FDU). The sensing elements are located in the pylon nacelle, engine core, and fan section. The FDU issues a fire warning when both loops detect an overheat. If one loop fails, the fire warning system remains operational with the other loop. A fire warning is also issued if both loops fail within five seconds of each other (flame effect).

An engine fire is indicated by an aural CRC and illumination of the ENG FIRE pb, MASTER WARN lights, and FIRE light on the engine panel (pedestal).

Each engine is equipped with two fire extinguishers. They are discharged by pressing the associated AGENT DISCH

pb on the respective overhead engine FIRE panel.
4. If ENG 1 FIRE LOOP B were to fail within 5 seconds of LOOP A, what indications would the crew see? Reference: TM 7g.1.2

A fire warning is issued if both loops fail within five seconds of each other.
Scenario #3: The aircraft parked at the gate and cargo is being off loaded. Unexpectedly, the CRC sounds, the Master Warning lights illuminate and ECAM displays SMOKE (FWD) CARGO SMOKE.

5. Will the steps displayed on ECAM be followed? Reference: QRH back cover

If on the ground with the cargo door open, do not initiate AGENT DISCH. Request ground crew to investigate and eliminate the smoke source.
APU

Scenario #1: 15 minutes prior to departure an APU start is attempted.

1. If unsuccessful, how many additional start attempts can be made? Reference: PH 1.13.1

APU Starter Limit: After 3 starter motor duty cycles, wait 60 minutes before attempting 3 more cycles.
2. The APU shuts down almost immediately after coming up to speed, the shutdown is accompanied by a fault light in the Master switch pb, an ECAM, and a single chime. What are some possible causes for the shutdown? Reference: TM 7c.2

The amber fault light illuminates and a caution appears on ECAM, when an automatic APU shutdown occurs, which happens in case of:
	Fire (on ground only)
	Reverse flow

	Air inlet flap not open
	Low oil pressure

	Overspeed
	High oil temperature

	No acceleration
	ECB failure

	Slow start
	Loss of overspeed protection

	EGT overtemperature
	Underspeed

	No flame
	Over current sensor failure

	Oil system shutdown1
	Inlet overheat1

	Clogged oil filter1
	Loss of EGT thermocouples1

	DC power loss. (BAT OFF when aircraft on batteries only)

	1 Enhanced aircraft.


Scenario #2: Maintenance repaired the APU. In flight, a dual bleed fault occurs. The QRH procedure directs use of the APU for a bleed source.

3. What is the maximum altitude for APU bleed operations? Reference: TM 7c.1.1

The APU has a gearbox driven generator that can power all AC electrical buses. It has a compressor for pneumatic bleed air for air conditioning and engine start. The APU can operate up to the aircraft’s maximum service ceiling of 39,000 feet.

The APU generator can supply 100% of electrical load up to 25,000 feet. Above this altitude, there is a scheduled reduction in electrical load. Electrical output has priority over bleed air. APU bleed air may be used up to 20,000 feet. In order to improve engine thrust output, the APU can be used to pressurize the aircraft during takeoff.
4. During the Securing Checklist the APU is shutdown and only battery power remains, how long will it take for the APU flap to fully close? Reference: PH 2.H.10

Do not turn the batteries to OFF until the APU flap is fully closed (about two minutes after APU AVAIL light extinguishes, or check APU on ECAM).
Powerplant

Scenario #1: The aircraft is departing DEN enroute to CLT. It is an A321 (IAE engines) that has just pushed back from the gate and has been given clearance to start.

1. During the start procedure with the ENG MODE selector in IGN/START when will the ENG master switch be selected ON? Reference: PH 2b.11.3

· CFM: Do not place the ENG master switch ON before all amber crosses and messages have disappeared on engine parameters.

· IAE: Do not place the ENG master switch ON before all amber crosses (except N1 and N2) and messages have disappeared on engine parameters. The N1 and N2 indications show amber crosses, until the actual N1 and N2 reach between 3.5% and 6%.
Scenario #2 Due to a tailwind of greater than 10 knots the crew elects to accomplish the Manual Engine Start procedure.

2. Give examples of other conditions that may require a Manual Engine Start. Reference: PH 4.8.4

Manual engine starting is recommended in the following cases:

· After aborting a start because of:

· STALL

· EGT OVERLIMIT

· NO N1 ROTATION

IAE Only

· HUNG START

· LOW START AIR PRESS

· When expecting a start abort because of:

· Degraded bleed performance due to a hot condition or at a high altitude airfield.

· A mature engine in hot condition or at a high altitude airfield.

· Marginal performance of external pneumatic power.

· Tailwind greater than 10 knots.

· Starting in tailwind may fail due to N1 counter-rotation hot gas back flow. Fuel should be ON at N2 maximum motoring speed provided N1 has stopped and is turning clockwise (confirmed by ground crew).

Note: In the event of a start fault, during manual start, complete the ECAM actions and refer to the appropriate procedure in the QRH or ECAM Non-Normal Supplemental Manual.
3. After pushback the Captain states “start number one”. Which pilot is required to perform the Manual Engine Start procedure? Reference: PH 4.8.4

The captain will start the engines when using this procedure.
4. Final W/B is received. Line 7 of the W/BS indicates BMP. What does BMP indicate and what actions must be accomplished? Reference: PH 2c.8.3

If performance requires the use of thrust bump, depress either pushbutton to activate.

Note: Do not engage thrust bump until both engines are running. Ensure “B” is illuminated in upper ECAM.
Thrust Bump is used to obtain additional thrust during takeoff. Maximum thrust increase is obtained with TLA at TOGA position. It is armed by a guarded pushbutton on each thrust lever.

Thrust bump is armed when:

· aircraft is on ground,

· corresponding engine is running,

· the engine is in EPR mode (IAE)

· either thrust bump pushbutton depressed

Thrust bump is disarmed when:

· at engine shutdown

· on the ground by depressing either bump pushbutton and thrust levers are not above FLX/MCT

Activation - Deactivation. 

Thrust bump becomes active when:

· thrust lever is set above MCT position

Note: When thrust bump is used for takeoff it will in case of go around (TOGA) selection. If thrust bump is engaged in the EPR mode and an N1 mode reversion occurs during takeoff, thrust bump will remain active for takeoff.
Fuel

Scenario #1: The captain is accomplishing the Flightdeck Preparation flow. When the Fuel is checked it is noted that the Left Outer Wing Tank is full and the Right Outer Wing Tank is empty. Left wing and right wing tanks are equal and there is 3000 lbs of fuel in the center tank.

1. Is this considered BALANCED? Reference: PH 1.6.3 No.
Maximum Allowed Wing Fuel Imbalance: A319/320 Outer Tanks

Outer Tank maximum allowed imbalance is 1,168 lbs.

Exception: The maximum outer wing tank imbalance (one full/one empty) is allowed provided:

· The fuel content of one side (outer + inner) is equal to the content of the other side (outer + inner), or

· On the side of the lighter outer tank, the inner tank fuel quantity is higher than the opposite inner tank quantity, up to a maximum of 6,614 lbs. higher.
2. After engine start, will the center fuel pumps run? Reference: TM 7j.1.8

Yes. With the fuel MODE SEL pb in AUTO the center tank pumps operate for two minutes after both engines are started to confirm center tank operation prior to takeoff. 
CTR TK FEEDG appears in green, if a least one center tank pump is energized.
3. After takeoff, “CTR TK FEEDG” appears on the E/WD. When did the center tank fuel begin feeding the engines? Reference: TM 7j.1.8 or 7j.2.3

During takeoff and approach fuel feed is wing tank to respective engine. After takeoff the center tank pumps restart when the slats are retracted.

CTR TK FEEDG appears in green, if a least one center tank pump is energized. The center tank pumps operate for five minutes after fuel low level is sensed by the auto shut off.
4. During the descent “OUTER TK FUEL XFDR” appears. What causes this memo to appear? Reference: TM 7j.1.8 or 7j.2.3

The wing tank transfer valves automatically latch open when the wing inner cell fuel quantity drops to 1,650 lbs thus allowing the outer cell fuel to drain into the inner cell. The transfer valves open simultaneously in both wings and remain open until the next refueling operation. During steep descents and acceleration/deceleration, the transfer valves may open prematurely and trigger a LO LVL warning.

OUTR TK FUEL XFRD appears in green, if at least one transfer valve is open in one wing tank.

5. Checking the FUEL page, an amber line across the last two digits of a fuel quantity indicator is displayed. What does that indicate? Reference: TM 7j.2.3

Fuel quantity indication:

· Normally green

· An amber line appears across the last two digits when FQI is inaccurate. The outer cell indication is boxed amber if both transfer valves fail to open when inner cell at low level.

· The center tank indication is boxed amber if both center tank pumps are failed or switched off.

· Advisory from first engine start to application of takeoff power and during cruise, when difference between fuel quantities in the two wings is greater than 3300 lbs. The indications of the wing inner and outer tanks with the highest fuel level pulses.
Aircraft Systems Review (In Class)

This section contains aircraft systems that will be discussed in TGS class this year, along with the learning objectives that will be satisfied as a result of the classroom discussions. There are no questions that must be answered before attending class. However, your efforts to review the following information before class will better prepare you for classroom participation. Furthermore, some of this information is integrated into your two days in the flight simulator. These systems are:
· Autoflight

· Hydraulics

· Landing Gear

· Brakes

· Flight Controls

Autoflight

1. When would a takeoff shift be entered into the PERF TO page? Reference: PH 2c.3.10

a. Only required if on Final W/B.

b. When departing from a runway intersection.

c. Noted on 10-9 page or on Airport Advisory page.

If takeoff is to be from an intersection, enter takeoff SHIFT distance. This is essential for position updating at takeoff. Note: Refer to the TPS or request from ATC the runway remaining distance from the intersection.
2. In flight with dual FMGCs failure, could we still navigate and complete our flight? Reference: QRH 105, 106

a. Yes, select the ROSE mode on the EFIS control panel.

b. Yes, by using the RMP. Lift the guard and depress the NAV switch and you can dial appropriate frequencies.

c. No, declare an emergency and advise ATC. Expect vectors to destination.

FMGC Dual Failure (FMS2):
· “MAP NOT AVAIL” is displayed on both NDs.

· FM and FG capability are lost.

· MCDU MENU page is displayed and FMGC prompt is no longer available.

· AP/FD and A/THR are lost.

· Flight Path Vector is available

· FMGS Navaid tuning is not performed.

· The following ECAM messages are displayed:

· “AUTO FLT AP OFF” (if AP was engaged)

· “AUTO FLT A/THR OFF” (if A/THR was engaged)
Remote Tune Navaids:
a) RMP 1 NAV (guarded) .......................................... Press On

b) RMP 2 NAV (guarded) .......................................... Press On

c) RMP VOR or ILS Key (as required) ......................... Press On 

Note: Green lights illuminate. Both windows display previously selected frequencies. RMP 1 tunes VOR 1, RMP 2 tunes VOR 2. Either RMP 1 or RMP 2 tunes the ILS receivers.

d) Set the VOR or ILS frequency in the STBY/CRS window

e) Transfer Key.........................................................Press The active window displays the selected frequency

f) Set the course in the STBY/CRS window 

Note: The receiver is now tuned to the frequency of the new station and the course is selected. To select another station, press the transfer key (both windows now display the previously selected frequency) before retuning the VOR or ILS.

g) To tune Comm radios, select the appropriate VHF or HF key.
3. Do any procedures require the use of the EXPED button? Reference: PH 2e.3.3

a. Yes, used in conjunction with FPV approaches.

b. Yes, but only if directed by ATC

c. No, there is no requirement to use EXPED pb.

Maximum angle climbs are normally used for obstacle clearance, or to reach a specified altitude/flight level in a minimum distance. Its value varies with gross weight. GREEN DOT speed approximates the maximum angle

climb speed.

EXPED Climb: Should it be required to increase the climb to maximum angle, an expedited climb may be selected by pressing the EXPED pb on the FCU. Maximum climb thrust is applied and the maximum angle climb speed (green dot) is controlled by the elevator. The speed will revert to ECON speed upon altitude capture.

Caution: Use of the EXPED pb may produce a rapid change in aircraft attitude and acceleration and is not intended for routine use. Its use above FL250 should be avoided.
4. (Yes or No) Is V/S “0” altitude hold? Reference: TM 7d.3.5

When the pilot pushes in the V/S or FPA knob the system commands immediate level off by engaging the V/S or FPA mode with a target of zero. The flight mode annunciator (FMA) then displays “V/S - 0” in green when V/S or FPA is pulled.
5. Must the flight director be on for the windshear function of the FAC's to operate normally? Reference: TM 7d.1.11

a. No, the windshear function is controlled by IRS #1

b. No, the windshear function of the FAC's is independent of the flight director on/off switch.

c. Yes, the windshear system is dependent on the flight director guidance.

Two FACs provide four main functions:

1. Yaw Function

· Yaw damping and turn coordination

· rudder trim

· rudder travel limitation

2. Flight Envelope Function

· PFD speed scale management

· Minimum/maximum speed computation

· Maneuvering speed computation

The FAC computes the stall speed at any given configuration. From this stall speed, it calculates the aircraft gross weight. Once the gross weight is calculated, the various minimum and maneuvering speeds are computed.

· Alpha-floor protection
Alpha-floor protection is triggered when the aircraft reaches its critical angle of attack. The alpha-floor protection automatically sets TOGA thrust regardless of the position of the thrust levers. Alpha-floor protection is available from lift-off until 100′ RA during the approach.
3. Low-Energy Warning Function

The aural low-energy warning, “SPEED SPEED SPEED” is triggered when the pilot needs to increase thrust in order to achieve a positive flight path through pitch. This protection is available in configurations 2, 3, and FULL

between 2000′ and 100′ RA. During deceleration, the low-energy warning is triggered before alpha-floor (unless alpha-floor is triggered by sidestick deflection).
4. Windshear Detection Function

Whenever a FAC detects windshear conditions, it triggers a warning:

· “WINDSHEAR” in red on both PFDs (for at least 15 seconds)

· an aural warning, “WINDSHEAR, WINDSHEAR, WINDSHEAR”

· When the aircraft configuration is 1 or more, the windshear detection function is operative during:

· Takeoff: from lift-off up to 1,300′

· Approach: from 1,300′ to 50′

In performing these four functions, the FAC uses independent channels. Each FAC interfaces with the Elevator Aileron Computers (ELACs) when the APs are disengaged or the FMGS when at least one AP is engaged. Both computers engage automatically at aircraft power up. If a failure is detected in any channel of FAC 1, FAC 2 takes over the corresponding channel.
Hydraulics

1. Name some of the major users of the GREEN system. Reference: TM 7k.3

a. Slats and Flaps.

b. Landing gear, nose wheel steering.

c. PTU, alternate braking, cargo door accumulator

	Hydraulic System Distribution

	Green
	Blue
	Yellow

	NWS (Basic)
	
	NWS (Enhanced)

	Landing Gear
	
	

	Slats & Flaps
	Slats
	Flaps

	REV ENG 1
	
	REV ENG 2

	Normal Brakes
	
	ALT/PARK Brake

	Yaw Damp 1
	
	Yaw Damp 2

	Rudder
	Rudder
	Rudder

	Stabilizer
	
	Stabilizer

	L Elevator
	L & R Elevator
	R Elevator

	L Aileron
	L Aileron
	

	R Aileron
	R Aileron
	

	L & R SPLR 1
	
	L & R SPLR 4

	L & R SPLR 5
	L & R SPLR 3
	L & R SPLR 2

	L & R SLAT WTB
	L & R SLAT WTB
	

	R Flap WTB
	L & R Flap WTB
	L Flap WTB

	
	EMER GEN
	


2. The yellow system has an engine driven pump. What other means do we have to pressurize the yellow system? Reference: TM 7k.1.3

a. Electric pump, PTU, and a hand pump for the cargo doors.

b. Electrically power override pump

c. RAT that would only be available in flight above 140 kts.

	SOURCE
	GREEN
	BLUE
	YELLOW

	Engine Pump
	1. ENG 1 pump
	
	1. ENG 2 pump

	PTU
	2. PTU
	
	2. PTU

	Electric Pump
	
	1. Blue Electric pump
	3. Yellow Electric pump

	RAT
	
	2. Ram Air Turbine (RAT)
	

	Hand Pump
	
	
	4. Hand pump for cargo door operation


3. When does the PTU operate? Reference: TM 7k.1.5

a. The PTU would automatically activate when the differential pressure between the blue and yellow system is greater than 500 psi.

b. With split ENG master switches.

c. When pressure between the green and yellow system drops to a predetermined level.

The PTU is a reversible motor-pump located between the green and yellow hydraulic systems. It enables the green system to pressurize the yellow system, and vice versa, without fluid transfer. The PTU is automatically activated when the differential pump pressure output between the green and yellow systems exceeds a predetermined value. On the ground, when the engines are not running, the PTU enables the yellow system electric pump to pressurize the green system. Operation of the PTU is displayed on the ECAM hydraulic page and also indicated via an ECAM memo. 
The PTU is inhibited on the ground with one ENG MASTER on and one ENG MASTER off, with the PARK BRK ON and NWS disconnected. PTU is also inhibited during and 40 seconds following cargo door operation.
4. (Yes or No) Can fluid be transferred between hydraulic systems? Reference: TM 7k.1.5

5. With the airplane on the ground and the blue electric pump switch in AUTO, when will the blue pump be energized? Reference: TM 7k.1.4

a. Automatically with cargo door operation.

b. With one engine running.

c. Only in flight after the loss of AC BUS 1 and 2.

The blue system is pressurized by the blue electric pump or the Ram Air Turbine (RAT). The system shares components with the other two systems and exclusively powers the emergency generator during electrical emergencies. On the ground, with the BLUE ELEC PUMP pb in AUTO, the electric pump operates when either engine is running and AC power is available. In flight, the pump operates continuously unless the BLUE ELEC PUMP pb is OFF.
Landing Gear

1. To emergency extend the gear the crew has to turn the gear crank 3 turns clockwise. What does this action accomplish? Reference: TM 7m.1.4

a. Provides a separate source of hydraulic power to extend the landing gear.

b. Hydraulically releases the gear uplocks, allowing the gear to freefall.

c. This shuts off hydraulic pressure to the gear, opens the doors, and unlocks the gear.

If the normal gear extension system fails gravity extension is available. A hand crank on the control pedestal is turned clockwise to shut off hydraulic pressure to the gear, open the doors, and unlocks the gear to extend by gravity. The main gear are downlocked by locking springs and the nose gear is downlocked by aerodynamic forces. The gear doors remain open and nose wheel steering is deactivated (Basic aircraft only).
2. (Yes or No) After emergency extension do the gear doors remain open? Reference: TM 7m.1.4

3. (Yes or No) Is nose wheel steering available after emergency gear extension? Reference: TM 7m.1.5

See QRH page 62:

· Basic aircraft: Steering is not available

· Enhanced aircraft: Steering is available

Nose wheel steering is electrically controlled by the Brake and Steering Control Unit (BSCU) and hydraulically operated by the green hydraulic system on basic aircraft and yellow hydraulic system on enhanced aircraft. Hydraulic pressure is delivered to the steering system when:

· nose landing gear doors are closed (on basic aircraft)

· A/SKID & N/W STRG switch is ON

· towing lever is in the normal position

· at least one engine is operating, and

· the aircraft is on the ground
4. What does the UNLK light in the LDG GEAR indicate? Reference: TM 7m.2.1

a. UNLK in red indicates gear is not locked in selected position, or in transition.

b. Illuminates 30 seconds after gear handle is selected down and gear remain locked.

c. Gear is up and locked with radio altitude at or below 800ft.

LDG GEAR Indications:

· UNLK: Illuminates red if the gear is not locked in the selected position.

· Triangle Symbol: Illuminates green if the gear is locked down.

· Light Off: indicates gear is retracted and uplocked with landing gear lever selected up.

5. Will the lights on the LDG GEAR panel illuminate if the LGCIU #1 fails? Reference: TM 7m.2

a. Yes, the BSCU is the computer that provides input to the LDG GEAR panel.

b. Yes, LGCIU 2 supplies power to the LDG GEAR panel. Failure of LGCIU 1 has no affect on indications.

c. No, LGCIU 1 must be supplied with power for the LDG GEAR panel to illuminate.

This panel is connected to LGCIU1, which receives signals from proximity detectors. The lights on the LDG GEAR indicator panel do not illuminate when LGCIU1 is not supplied with electricity.
Brakes

1. Where does the crew look to verify that the parking brake is on? Reference: PH SOPs

a. ECAM Memo.

b. Triple Indicator

c. Handle position

2. What is the purpose of the brake check accomplished immediately after the aircraft starts moving? Reference: PH 2c.3.6

a. Confirmation that the yellow hydraulic system is now powering normal brakes.

b. Ensures a transition from brake by wire to mechanical braking.

c. Checks brake efficiency, confirms green pressure has taken over and that yellow pressure is zero on the triple indicator.

3. What does “HOT” in the BRK FAN light indicate? Reference: TM 7m.2.5

a. Illuminates when brakes are too hot, accompanied by ECAM.

b. Temperature differential between the right and left gear differs by more than 100 degrees.

c. Brake temperatures have exceeded 200 degrees.

4. Does the alternate brake system have the same capabilities as normal brakes? Reference: TM 7m.1.10

a. No, anti-skid is not available with alternate brakes.

b. Yes, except auto brakes are inoperative.

c. No, both anti-skid and autobrakes would be inoperative with only the alternate brake system.

Braking capability is the same as normal brakes, except for autobraking.
5. The green DECEL light on the autobrake switch illuminates when the actual airplane deceleration corresponds to what percent of the selected rate? Reference: TM 7m.2.5

a. 70% of the selected rate.

b. 80% of the selected rate.

c. 90% of the selected rate.

The DECEL light illuminates green only if the autobrake function is active and when actual aircraft deceleration corresponds to predetermined rate. (In LO or MED: 80% of the selected rate). On slippery runways, the predetermined deceleration may not be reached due to antiskid operation. In this case DECEL light will not illuminate. This does not mean that autobrake is not working.
Flight Controls

1. What indicators would the First Officer reference during the Flight Control Check? Reference: PH SOPs

a. Free and correct movement of the sidestick in conjunction with Aileron and Elevator movement on the Flight Control SD page.

b. Aileron, Elevator and Rudder deflection, spoilers are inhibited at taxi speeds.

c. Flight Control Position Indications for Aileron, Elevator, Spoilers and Rudder.

2. What would the FAULT light in the ELAC 1 pushbutton indicate? Reference: TM 7h.2.3

a. ELAC 2 is the primary flight control computer, ELAC 1 is now secondary.

b. Indicates a failure has been detected, may occur during power up.

c. Indicates a failure in one of the flight controls systems controlled by ELAC 1.

ELAC 1 (2) performs the following functions:

· normal pitch and roll

· alternate pitch

· direct pitch and roll

· abnormal attitude

· aileron droop

· acquisition of autopilot orders

FAULT Illuminates amber, along with a caution advisory on ECAM:

· when a failure is detected

· during ELAC power-up test (eight seconds)

3. How many SEC computers are installed and what are their functions? Reference: TM 7h.2.3

a. Three spoiler elevator computers provide spoiler control and standby elevator and stabilizer control.

b. Three spoiler computers, SEC 1 powers ground spoilers only while SEC 2 and 3 operate the flight spoilers.

c. Three spoiler computers, elevator control is their primary function with spoilers being secondary.

SEC 1 (2) (3) performs the following functions:

· normal roll (by controlling the spoilers)

· speed brakes and ground spoilers

· alternate pitch (SEC 1 and SEC 2 only)

· direct pitch (SEC 1 and SEC 2 only)

· direct roll

· abnormal attitude
4. Can the rudders be moved with both FACs inoperative? Reference: TM 7h.1.3

a. Yes, ELAC computer is responsible for rudder operation.

b. Yes, mechanically.

c. No, the rudder would fail in the neutral position.

The ELACs compute yaw orders for coordinating turns and dampening yaw oscillations and sends them to the FACs. In flight with the autopilot engaged automatic rudder trim is through inputs from the FACs and FMGCs. The rudder is electrically controlled by trim motors or mechanically controlled by two pairs of interconnected rudder pedals. It is hydraulically actuated by a green, yellow and blue hydraulic actuator. Rudder deflection is limited according to airspeed. If both FACs fail, maximum rudder deflection is limited until the slats are extended. Manual rudder trim is accomplished using the electric RUD TRIM switch. A button located on the rudder trim panel resets rudder trim to 0. The RUD TRIM switch and RESET button are deactivated with the autopilot engaged.

Both FACs perform the following functions:

· normal roll (coordinating turns and damping dutch roll)

· rudder trim

· rudder travel limit

· alternate yaw
5. What would result if both sidesticks were moved at the same time during flight with the autopilot OFF? Reference: TM 7h.2.2

a. Both inputs are summed algebraically, the DUAL INPUT warning will sound and the green side-stick priority lights will flash.

b. Priority Left would be announced, defaulting to captain control.

c. Attitude would not change.

Sidestick priority logic:
· When only one pilot operates the sidestick, it sends his control signals to the computers.

· When the other pilot operates his sidestick in the same or opposite direction, the system adds the signals of both pilots algebraically. The total is limited to the signal that would result from the maximum deflection of a single sidestick. In this condition, on some aircraft, both green CAPT and F/O SIDE STICK PRIORITY lights flash and a “DUAL INPUT” audio voice message is given every five seconds as long as both pilots operate their sidesticks simultaneously.
A pilot can deactivate the other sidestick and take full control by keeping his priority takeover pb depressed. To latch the priority condition, press the takeover pb for more than 40 seconds. This allows the pilot to release his takeover pb without losing priority. However, a pilot can at any time reactivate a deactivated sidestick by momentarily pressing the takeover pb on either sidestick. If both pilots press their takeover pbs, the pilot that presses last gets priority. If an autopilot is engaged, the first action on a takeover pb disengages it. If the aircraft is on the ground commencing its takeoff run and one sidestick is deactivated, the takeoff “CONFIG” warning will activate.

In a priority situation:

· A red light illuminates in front of the pilot whose sidestick is deactivated.

· A green light illuminates in front of the pilot who has taken control, if the other sidestick is not in the neutral position (indicates a potential and unwanted control demand).
6. (Yes or No) Are hydraulics required to fly the aircraft in mechanical backup? Reference: TM 7h.1.6

Mechanical Backup: In case of a complete loss of electrical flight control signals, the aircraft can be temporarily controlled by mechanical mode. Pitch control is available through the horizontal stabilizer using manual trim wheel(s). Lateral control is accomplished using the rudder pedals. Both controls require hydraulic power. A red “MAN PITCH TRIM ONLY” warning appears on the PFD.
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