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Hydraulics

Scenario #1: During the Flightdeck Preparation Flow the captain notes the ACCU PRESS is not in the green band. 

1. How can the brake accumulator be recharged? Reference: TM 7k.1.5, PH 2a.7.3 

The accumulator must be in the green band. If required, use the YELLOW ELEC PUMP to recharge the brake accumulator.
WARNING: Yellow and green hydraulic systems are pressurized from the yellow electric pump through the PTU. Check with ground crew prior to activating the pump.
2. Does activating the Y ELEC pump power the green and/or blue hydraulic systems as well? 

Reference: TM 7k.1.5, PH 2a.7.3 

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 indicated via an ECAM memo.

The PTU is inhibited on the ground with one ENG MASTER on and one ENG MASTER off, and PARK BRK ON or NWS STRG DIS. PTU is inhibited during and 40 seconds following cargo door operation.
3. (True or False) It is a requirement to check the triple indicator when the landing gear handle is positioned down, per SOPs. Reference: PH 2.5.3 

After landing gear extension, the PM will ensure no residual brake pressure on the triple indicator.

Note: On Enhanced aircraft, as part of system self-tests, brake pressure indications may be observed on the triple indicator for a brief period after landing gear extension.
Landing Gear and Brakes

Scenario #1: With extension of the landing gear the WHEEL page is automatically displayed. An amber cross at the nose gear indicator has the pilots' attention. 

1. What does an amber cross in place of a normally viewed green triangle mean? Reference: TM 7m.2.6 

The landing gear positions are indicated by 2 triangles for each gear. Each triangle is controlled by one LGCIU.

· green triangle when one LGCIU detects landing gear downlocked

· red triangle when one LGCIU detects landing gear is in transit/ not locked in selected position

· no triangle when one LGCIU detects landing gear uplocked

· amber crosses in one case of LGCIU failure

2. Does the failure of a single LGCIU affect gear and / or gear door operation? Reference: TM 7m.1.2 

Two LGCIUs provide operation, sequencing, monitoring, and indications for the landing gear and cargo doors. Landing gear proximity sensors provide signals to the LGCIUs for landing gear position, shock absorber status (air/ground mode), and gear doors position. One LGCIU controls one complete cycle of the gear and then automatically switches control to the other unit. If one LGCIU unit fails, the other unit takes over. In the case of a proximity sensor failure, the affected LGCIU continues to provide signals on gear and shock absorber position to the other LGCIU now in control of landing gear operation.

The cargo doors have proximity switches that provide position information to the LGCIUs. If an electrical failure of the cargo door locking shaft, locking handle or safety shaft is detected, a non-locked condition is displayed on the ECAM.
Scenario #2: As the aircraft begins to taxi away from the gate a brake check is required. 

3. What is the purpose of this brake check? Reference: PH 2c.3.6 

The purpose of the brake check is to check brake efficiency, that green hydraulic pressure has taken over, and that yellow hydraulic pressure is at zero on the brake pressure triple indicator.

Caution: If the aircraft has been parked in wet conditions for a long period, the efficiency of the first brake application at slow speed may be reduced.
4. If the aircraft fails to slow (green hydraulics has not taken over) what procedure should be accomplished? Reference: PH 2c.3.6, TM 7m.2.5. 

In case of complete loss of braking, accomplish Loss of Braking procedure:

If Autobrake is selected:

1. Brake Pedals … Press
If no braking available:

1. REV … MAX

2. Brake Pedals … Release

Brake pedals should be released when the A/SKID & N/W STRG selector is switched OFF, since pedal force produces more braking action in alternate mode than in normal mode.

3. A/SKID & N/W STRG … OFF

4. Brake Pedals … Press

Apply brakes with care since initial pedal force or displacement produces more braking action in alternate mode than normal mode.

5. MAX BRK PR … 1000 psi

Monitor brake pressure on BRAKES PRESS indicator. Limit brake pressure to approximately 1000 psi and at low ground speed adjust brake pressure as required.

If still no braking:

1. Parking Brake … Short & Successive Application

Use short and successive brake applications to stop the aircraft. Brake onset asymmetry may be felt at each parking brake application. If possible delay use of parking brake until low speed, to reduce the risk of tire burst and lateral control difficulties.
5. The Loss of Braking procedure requires A/SKID and N/W STRG OFF. How will this action give the pilot brakes again? Reference: PH 2i.13 

Normal brakes are available on the ground with the A/SKID & N/W STRG switch ON and green hydraulic pressure available. Normal braking is applied manually by brake pedal pressure or automatically by the autobrake system. A dual channel Brake and Steering Control Unit (BSCU) controls normal braking and antiskid. The BSCU checks residual pressure in the brake system, monitors brake temperatures and provides wheel speed information to other systems. Normal brake pressure indication is not displayed to the crew. A changeover between the two BSCU channels takes place at each landing gear DOWN selection.

Alternate braking capability is the same as normal brakes, except autobrakes are not available. The yellow hydraulic system is automatically selected if green hydraulic system pressure is insufficient. The yellow hydraulic system is backed-up by a hydraulic accumulator. The alternate braking system is controlled by the BSCU on basic aircraft and by an Alternate Braking Control Unit (ABCU) on enhanced aircraft.
6. (True or False) On some aircraft (enhanced) brake pressure is auto limited to 1000 psi with the A/SKID and N/W STRG switch OFF. Reference: TM 7m.2.5, TM 7m.1.10 

Alternate Brakes without Anti-Skid or accumulator pressure only: Without anti-skid, brake pressure must be limited by monitoring the BRAKES & ACCU PRESS indicator (Basic AC). On enhanced aircraft, the ABCU automatically limits brake pressure to 1,000 psi. If green and yellow hydraulic pressure is insufficient, the yellow hydraulic system accumulator can provide pressure for at least seven full brake applications.
Scenario #3: The crew is preparing for a CAT III approach into KPHL. As part of the approach briefing, autobrake usage is discussed. 

7. Are autobrakes recommended for a CAT III landing? Reference: Reference: PH 2g.12.8 

Use of the autobrake system, if available, in MED or LOW is normal procedure for:

· All landings on wet and slippery runways

· When landing rollout distance is limited

· When aircraft configuration requires use of higher than normal approach speeds

· A crosswind component greater than 10 knots

· All CAT II/III landings

8. If MED is selected, when would the autobrake system engage? Reference: Reference: PH 2g.12.8 

When LO is selected, autobraking begins four (4) seconds after the ground spoilers are deployed and two (2) seconds after deployment if MED is selected.
9. If the DECEL light fails to illuminate green, does this mean the autobrake system has faulted? Reference: Reference: TM 7m.2.5 

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.

Note: 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

Scenario #1: There have been multiple failures of redundant systems, this has placed the aircraft in Alternate Law. ECAM displays the message “ALTN LAW: PROT LOST”. 

· Ground Mode: The ground mode is identical to normal law.

· Flight Mode: In pitch alternate law the flight mode is a load factor demand law similar to the normal law flight mode with reduced protections. In alternate law, automatic pitch trim is available and yaw damping (with limited authority) is available. Turn coordination is lost. There is no roll alternate law. Pitch law degrades from normal law roll degrades into direct law. In this case roll rate depends on airspeed.
1. What protections are lost? Reference: TM 7h.1.6 

All protections except for load factor maneuvering protection are lost. Amber X’s replace the green “=” attitude limits on the PFD. Bank angle protection is lost.
2. If the aircraft entered the low speed regime a nose down command would be introduced. Can this command be overridden with sidestick input? Reference: TM 7h.1.6 

A low speed stability function replaces the normal angle-of-attack protection. The system introduces a progressive nose-down command which attempts to keep the speed from slowing further. This command can be overridden by sidestick input.
A nose-up command is introduced any time the airplane exceeds VMO/MMO to keep the speed from increasing further. This command can be overridden by sidestick input.
Some failures cause the system to revert to alternate law without speed stability. Only load factor protection is provided.
3. Can the aircraft be stalled in alternate law? Reference: TM 7h.1.6

The airplane can be stalled in alternate law. An audio stall warning consisting of “crickets” and a “STALL” aural message is activated.
In alternate law the PFD airspeed scale is modified. While VLS remains displayed, Valpha prot and Valpha max are removed. They are replaced by a red and black barber pole. The top of the pole indicates the stall warning speed (VSW).
4. Will alpha floor engage to help prevent a stall? Reference: TM 7h.1.6 

The alpha floor function is inoperative.
Scenario #2: Something has caused the autopilot to disconnect while descending to FL250. The PF reaches for the sidestick and finds the response incorrect. When the PM moves his sidestick a “DUAL INPUT” audio message occurs. 

5. What does DUAL INPUT mean? Reference: TM 7h.2.2 

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.
6. How does the PM deactivate the faulted sidestick to become the PF? Reference: TM 7h.2.2 

A pilot can deactivate the other sidestick and take full control by keeping his priority takeover pb depressed. 
7. The priority condition becomes latched after _40_ seconds? Reference: TM 7h.2.2 

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.
8. What light illuminates in front of the pilot who has lost authority? Reference: TM 7h.2.2 

A red light illuminates in front of the pilot whose sidestick is deactivated.
9. If the first officer lost priority, what audio message would be given when the captain took priority? Reference: TM 7h.2.2 

“PRIORITY LEFT”
10. What light would illuminate in front of the captain once he takes priority? Reference: TM 7h.2.2 

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).
Autoflight

Scenario #1: “RW 36L, line up and wait”: The aircraft is departing KCLT with a FLEX takeoff programmed into the FMGC. 

1. To ensure the aircraft has entered the takeoff phase, what FMA indication will be displayed in column 2? Reference: TM 7d.3.3 

SRS is displayed in column 2.

FMGS Phase change – Preflight to Takeoff: The FMGS transitions automatically from the preflight phase to the takeoff phase when the following conditions are met:

· Thrust levers are set to the FLEX or TOGA detent, and

· Left or right EPR is above a defined value, or

· Ground speed is above 90 knots
When the FMGS switches from the PREFLIGHT phase to TAKEOFF phase the Flight Mode Annunciator (FMA) displays MAN TOGA or MAN FLEX XX in column 1.

2. At what altitude AGL does the FMGC switch from the takeoff to climb phase and what is the name for this switching condition? Reference: TM 7d.3.4 

The FMGS switches automatically from TAKEOFF to CLIMB phase when:

· the aircraft reaches Acceleration Altitude (ACC), or

· by engagement of another vertical mode of flight

3. When will the FMGC switch from the CRUISE phase to the DESCENT phase? Reference: TM 7d.3.6 

The FMGS switches automatically from CRUISE to the DESCENT phase when:

· Reaching TOP of DESCENT (TOD) as computed in the ACTIVE F-PLN, or

· A lower ALT is selected on the FCU control panel at less than 200 NM to the destination, or

· An ALT is selected on the FCU control panel that is at or below the higher of FL200 or the highest DES ALT constraint
4. When the aircraft switches automatically from the Approach to the Go Around phase, what indication will be displayed in column 2 on the FMA? Reference: TM 7d.3.8 

Entering the GO-AROUND phase, SRS pitch guidance maintains the current speed at go-around engagement, or VAPP, whichever is higher. SRS will be displayed in column 2.
The FMGS is designed to switch automatically from the APPROACH phase to the GO-AROUND phase when all of the following conditions are met:

· Aircraft is in flight or has been on the ground for less than 30 seconds

· Flap lever is in at least CONF 1

· At least one thrust lever has been set to TOGA detent
5. What does each FMA column represent?

Reference: TM 5.2.3

	Column  1
	Column 2
	Column 3
	Column 4
	Column 5

	AUTOTHRUST

OPERATION
	AP/FD

VERTICAL

MODES
	AP/FD

LATERAL

MODES
	APPROACH

CAPABILITIES

DH or MDA
	AP, FD, A/THR

ENGAGEMENT

STATUS


6. What does "SPEED" indicate in column 1?

Reference: TM 5.2.3 chart

A/THR is active in SPD mode and is engaged.

7. What would the indication of MAN PITCH TRIM in amber in column 2 and 3 indicate?

Reference: TM 5.2.3
· USE MAN PITCH TRIM (amber) - F/CTL are in direct law

· MAN PITCH TRIM ONLY (red) – Displayed in case of loss of L+R elevators

APU
Scenario #1: Prior to departure an APU start is attempted. 

1. If unsuccessful, how many additional start attempts can be made? 

Reference: PH 1.13.1 

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 4.2.1 

	· Fire (on ground only)

· Air inlet flap not open

· Overspeed

· No acceleration

· Slow start

· EGT overtemperature

· No flame
	· Reverse flow

· Low oil pressure

· High oil temperature

· ECB failure

· Loss off overspeed protection

· Underspeed

· DC power loss


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: PH 1.13.3 

Maximum altitude for APU bleed operation is 20,000 feet.

Air bleed extraction for wing anti-icing is not permitted.
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 2h.10 

Do not select the batteries to OFF less than 2 minutes after the APU AVAIL light extinguishes to allow for proper APU oil scavenging and the APU flap to close.
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 7.2.1 

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.
2. In flight with the loss of GEN 1, what is now powering AC Bus 1? 

Reference: TM 7.1.2 

Gen 2. During normal operation if an engine driven generator fails, The BTC closes and the other generator supplies the entire system. When available APU or external will automatically supply power to the side of the failed generator.

In flight (A319/320), with one generator supplying the entire system, part of the galley load is shed. In flight (A321), with one generator supplying power to the entire system, all the galleys load is shed.
Scenario #2: Adding to the above scenario, GEN 2 fails. 

3. When will the RAT automatically extend? 

Reference: TM 7.1.7 
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 up to speed the emergency generator supplies power to the AC ESS BUS and DC ESS BUS via the ESS TR. During RAT deployment prior to emergency generator coupling (8 sec) the batteries supply power to the ESS buses.

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.

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, and 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 7.1.7 

On some A320 aircraft 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 remains powered down to 140 kts minimum.
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.11.2 

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

After aborting a start because of:

· Engine stall

· Engine EGT overlimit

· No N1 rotation

· Hung start (IAE only)

· Low start air pressure (IAE only)

When anticipating a likely automatic start abort because of:

· Degraded bleed performance, due to hot conditions, or at a high altitude airfields.

· An engine with a reduced EGT margin, in hot conditions, or at a high altitude airfields.

· Marginal performance of the external pneumatic power unit.

· Tailwind greater than 10 kt. Automatic starting may fail in tailwind due to N1 counter-rotation and hot gas back flow.
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.
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 Full1 APU FIRE TEST ___ done in conjunction 
with the Safety & Power On Checklist ...
	Then this check is considered ...

	was
	complete and not done during 
the Flightdeck Preparation Flow.

	was not
	not accomplished and must be done now.

	1AC power must be available to accomplish a full APU FIRE TEST.


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 8.1.2 

Each engine is equipped with two identical detection loops (A & B). Each loop contains 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. 

An engine fire is indicated by an aural CRC and illumination of the ENG FIRE pb, MASTER WARN lights, and FIRE light on the pedestal engine panel. 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 8.1.2 

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 
No – This is an ECAM Exception.

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 

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.
The A319/320 wing tank quantity is 13,750 lb. This question does not give the actual fuel quantity in either of the inner tanks. Although the perceived assumption here is since there is 3000 lb in the center tank the mains must be full, this is not always the case. If these values were known it would be possible to determine if the second clause of the assumption would apply.
2. After engine start, will the center fuel pumps run? 

Reference: TM 11.1.9 

With the fuel MODE SEL pb in AUTO the center tank pumps operate for two minutes after an engine is started. With the fuel MODE SEL pb in MAN, the center tank fuel pumps operate continuously. The crew must select the CTR TK PUMP pbs OFF when the center tank is empty. The center tank pumps operate for five minutes after fuel low level is sensed by the auto shut off.

3. After takeoff, “CTR TK FEEDG” appears on the E/WD. When did the center tank fuel begin feeding the engines? 

Reference: TM 11.1.9 

During takeoff and approach when slats are extended fuel feed is wing tank to respective engine. After takeoff the center tank pumps restart when the slats are retracted
4. During the descent “OUTER TK FUEL XFDR” appears. What causes this memo to appear? 

Reference: TM 11.1.9 / TM 11.2.3 ECAM Upper Display
The wing tank transfer valves automatically latch open when the wing inner tank fuel quantity drops to 1,650 lbs allowing the outer tank fuel to drain into the inner tank. 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.
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 11.2.3
Fuel on board (FOB) indication:

· It is normally green

· An amber line appears across the last two digits when the FQI is inaccurate.

· The indication is boxed amber if:

· center tank pumps failed or switched off

· both transfer valves fail to open when wing inner tank at low level.
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