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In the highly regulated world of commercial aviation, the Airbus A320 and A321 families stand as

benchmarks for technological integration and operational efficiency. Central to the safe operation of

these fly-by-wire aircraft is a rigorous documentation framework designed to bridge the gap

between engineering design and cockpit execution. The primary pillars of this framework are the Fl

ight Crew Operating Manual (FCOM) and the Flight Crew Training Manual (FCTM). This guide

provides an in-depth technical analysis of these documents, their structural hierarchy, and their

practical application in modern flight operations.

1. Theoretical Framework: Understanding the Airbus
Documentation Hierarchy

The Airbus documentation philosophy is built upon a layered approach, ensuring that flight crews

have access to both the "what" (procedures) and the "how" (techniques). At the apex of this

hierarchy is the Airplane Flight Manual (AFM), a legally binding document approved by aviation

authorities (such as EASA or the FAA). However, the AFM is not optimized for daily cockpit use. To

address this, Airbus developed the FCOM and FCTM.

1.1. The Flight Crew Operating Manual (FCOM)

The FCOM is the primary reference for the Standard Operating Procedures (SOPs), aircraft

system descriptions, and performance data. It is structured to provide the pilot with immediate

access to limitations and normal/abnormal procedures. The FCOM is generally divided into several

volumes or modules:

- DSC (Description): Detailed technical breakdowns of every aircraft system, from hydraulics to

the Flight Management and Guidance System (FMGS).

- PRO (Procedures): The core of the manual, detailing Normal (NOR), Special (SPEC), and

Abnormal/Emergency (ABN) procedures.

- PER (Performance): Technical data for take-off, cruise, and landing, often now integrated into

Electronic Flight Bag (EFB) software.

- LIM (Limitations): Hard constraints regarding weights, speeds, and environmental conditions.

1.2. The Flight Crew Training Manual (FCTM)
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The FCTM serves as a supplement to the FCOM. While the FCOM tells the pilot which buttons to

push, the FCTM explains the operational philosophy and the physical handling techniques

required to fly the aircraft safely. It is particularly crucial for understanding the nuances of the Fly-B

y-Wire (FBW) system and how the aircraft behaves in different Control Laws.

2. Technical Analysis of Flight Control Laws

One of the most critical sections within the A320/A321 training manuals concerns the transition

between different flight control laws. Unlike conventional aircraft, the A320 uses computers to

interpret sidestick inputs, applying protections to keep the aircraft within its flight envelope.

2.1. Normal Law

In Normal Law, the aircraft provides full protection for pitch, bank, high speed, and high angle of

attack (AoA). The FCTM emphasizes that the pilot does not need to trim the aircraft manually; the

system provides auto-trim. This significantly reduces pilot workload during high-stress phases of

flight.

2.2. Alternate and Direct Laws

Should multiple system failures occur, the aircraft degrades to Alternate Law or Direct Law. In

Alternate Law, some protections are lost. In Direct Law, the relationship between sidestick

deflection and control surface movement is linear, mimicking a conventional aircraft. The training

manual provides specific handling techniques for these states, emphasizing the loss of auto-trim

and the requirement for manual pitch control.

3. Performance Analysis: Take-off and EFB Integration

The A320/A321 Take-off Performance Analysis is a complex calculation involving various

environmental and mechanical variables. Modern operators utilize the EFBOne or similar

Electronic Flight Bag applications to process these variables.

3.1. Mathematical Variables in Take-off Performance

Calculating the Maximum Take-off Weight (MTOW) and V-speeds involves solving for several

constraints:

- Field Length Limit: Ensures the aircraft can stop or continue a take-off within the available

runway (TODA/ASDA).

- Climb Gradient Limit: Ensures clearance of obstacles in the event of an engine failure at V1.

- Brake Energy Limit: Ensures the brakes can absorb the kinetic energy of a Rejected Take-off

(RTO).

- Tire Speed Limit: Ensures the ground speed does not exceed the structural rating of the tires.
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3.2. Flexible Thrust (FLEX) Calculations

To preserve engine life and reduce maintenance costs, Airbus employs the FLEX Temp method.

By tricking the FADEC (Full Authority Digital Engine Control) into believing the outside air

temperature is higher than it actually is, the engines produce less than maximum rated thrust. The

FCOM provides the lookup tables for these calculations, while the FCTM explains the safety

margins associated with using reduced thrust.

4. Comparison Matrix: FCOM vs. FCTM

To better understand the distinct roles of these documents, the following table evaluates their core

characteristics:
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Feature Flight Crew Operating Manual (FCOM)Flight Crew Training Manual (FCTM)

Primary Purpose Standard Operating Procedures

(SOPs) and System Knowledge.

Operational Philosophy and

Handling Techniques.
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5. Crew Composition and Resource Management (CRM)

Per the 2 Crew Composition standard, the A320/A321 is operated by a Pilot Flying (PF) and a

Pilot Monitoring (PM). The manuals define strict task-sharing rules to ensure Situational

Awareness (SA) is maintained.

5.1. Task Sharing in Normal Operations

1. Pre-flight: PF conducts the FMGS initialization; PM conducts the external walkaround and sets

the overhead panel.

2. Take-off: PF handles the sidestick and thrust levers; PM monitors engine parameters and calls

out V-speeds.

3. Cruise: Both pilots monitor systems; PF manages the flight path, and PM handles

communications.

5.2. The "Golden Rules" of Airbus Flight Operations

The FCTM outlines four "Golden Rules" that are central to the Airbus philosophy:

- 1. Fly, Navigate, and Communicate: In that order. Always maintain control of the aircraft first.

- 2. Use the Appropriate Level of Automation: Understand when to use Managed vs. Selected

guidance.

- 3. Understand the FMA at All Times: The Flight Mode Annunciator is the only way to know

what the computers are doing.

- 4. Take Action if Things Do Not Go as Expected: If the automation behaves unexpectedly, the

pilot must intervene immediately (often by disconnecting the autopilot).

6. Technical Specifications: A320 vs. A321 Handling

While the A320 and A321 share a common type rating, their handling characteristics differ due to

fuselage length and weight. The A321 is significantly longer, which introduces a higher risk of Tail

Strike during take-off and landing.
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Metric Airbus A320 (ceo/neo) Airbus A321 (ceo/neo)

Fuselage Length 37.57 m 44.51 m
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The FCTM provides specific guidance for A321 pilots to adopt a more cautious rotation rate (not

exceeding 3 degrees per second) to mitigate the tail strike risk associated with its longer lever arm.

7. Practical Implementation: The Approach and Landing Phase

The transition from cruise to landing is the most demanding phase of flight. The FCTM provides a

detailed step-by-step guide for the Stabilized Approach criteria.

7.1. Stabilized Approach Criteria

An approach is considered stabilized only if all the following criteria are met by 1,000 feet AGL

(Instrument Conditions) or 500 feet AGL (Visual Conditions):

- The aircraft is on the correct flight path (Localizer and Glide Slope).

- The aircraft is in the final landing configuration (Flaps/Slat/Gear).

- The thrust is stabilized (usually above idle) to maintain the target speed.

- The rate of descent is not greater than 1,000 feet per minute unless specifically briefed.

7.2. Flare and Touchdown Technique

The A320/A321 features a Flare Mode in its flight control logic. At 50 feet RA (Radio Altimeter), the

system records the pitch attitude and begins to transition the control law. At 30 feet, the aircraft

begins a slight nose-down pitch input, forcing the pilot to actively "pull" to flare, providing a

conventional feel. The FCTM warns against "holding the aircraft off" the runway, which can lead to

a long landing and potential runway excursion.

8. Case Studies and Troubleshooting: ECAM Logic

The Electronic Centralized Aircraft Monitor (ECAM) is the heart of Airbus troubleshooting.

When a system fails, the ECAM presents the fault and the required corrective actions. However,

the FCOM warns that the ECAM should not be followed blindly without situational assessment.

8.1. Failure Management Workflow

When a failure occurs, the crew follows a standardized sequence:

1. Identify: The pilot who first notices the fault calls it out (e.g., "Engine 1 Fire").

2. Confirm: The PF and PM confirm the fault on the Engine Warning Display (EWD).

3. Action: The PM performs the ECAM actions while the PF maintains control of the aircraft.

4. Review: The crew reviews the Status Page to understand the remaining aircraft capabilities

(e.g., "Category 3 Landing No Longer Available").
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8.2. Common Error: Premature Resetting of Computers

A frequent troubleshooting error involves pilots attempting to reset computers (via overhead circuit

breakers or switches) before completing ECAM procedures. The FCOM contains a specific Compu

ter Reset Table which must be strictly followed to prevent further system degradation or electrical

transients.

9. Summary of Broader Implications

The integration of the FCOM and FCTM represents a sophisticated approach to human factors and

engineering. By providing flight crews with a blend of rigid procedures and flexible handling

techniques, Airbus has created an environment where safety is enhanced by technology rather

than replaced by it. For the modern aviator, mastery of these manuals is not merely about rote

memorization; it is about understanding the underlying logic of the aircraft's design.

As the A320neo and A321XLR continue to push the boundaries of range and efficiency, the

documentation evolves accordingly. The shift toward digital-first manuals (XML-based data) allows

for real-time updates and more precise performance calculations through EFBs. Ultimately, the

synergy between the pilot and the documentation remains the final safeguard in the complex

ecosystem of global air transport. Continuous study of the Flight Crew Training Manual ensures

that as the technology advances, the pilot's skills remain sharp and aligned with the intended

operational philosophy of the aircraft.
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