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The Airbus A320 family, encompassing the A318, A319, A320, and A321, represents a

revolutionary milestone in commercial aviation history. Central to the safe and efficient operation of

these fly-by-wire aircraft is a rigorous documentation ecosystem. For pilots, engineers, and training

organizations, the Flight Crew Operating Manual (FCOM) and the Flight Crew Training Manual

(FCTM) serve as the definitive authorities on aircraft systems, procedural execution, and handling

techniques. This article provides an exhaustive technical analysis of these documents, their

structure, and their practical application in modern flight operations.

The Architecture of Airbus Flight Documentation

Airbus documentation is structured to provide a seamless transition from theoretical knowledge to

practical flight deck application. The documentation is not merely a collection of instructions but a

comprehensive philosophy of flight management. The primary pillars of this system include the

FCOM, the FCTM, the Quick Reference Handbook (QRH), and the Flight Management and

Guidance System (FMGS) Pilot's Guide.

The Flight Crew Operating Manual (FCOM)

The FCOM is the primary source of operational information. It is designed to provide pilots with the

necessary information to operate the aircraft safely and efficiently. Traditionally divided into several

volumes, the modern digital FCOM is a massive repository, often exceeding 3,000 pages. It

contains:

- Systems Description: A granular breakdown of every aircraft system, from the

Thales-integrated avionics to the Safran-manufactured landing gear.

- Procedures: Standard Operating Procedures (SOPs), Supplementary Procedures, and

Abnormal/Emergency Procedures.

- Performance Data: Detailed charts and algorithms for calculating takeoff distances, climb

gradients, and landing performance under various atmospheric conditions.

The Flight Crew Training Manual (FCTM)

The FCTM acts as a supplement to the FCOM. While the FCOM tells a pilot what to do, the FCTM
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explains how to do it and why certain techniques are preferred. It focuses on the Airbus

operational philosophy, particularly regarding the use of automation and the handling of fly-by-wire

controls. It bridges the gap between the rigid procedures of the FCOM and the dynamic

environment of the cockpit.

Core Concepts: Airbus Operational Philosophy

At the heart of the A320 family documentation is the "Golden Rules" of Airbus. These rules are

emphasized in the FCTM and form the psychological framework for flight crews:

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

2. Use the Appropriate Level of Automation at All Times: Pilots must understand when to use full

automation (Managed Guidance) and when to revert to manual control or Selected Guidance.

3. Understand the FMA (Flight Mode Annunciator) at All Times: The FMA is the only way to truly

know what the aircraft is doing and what it will do next.

4. Take Action if Things Do Not Go as Expected: There is no room for passive monitoring; pilots

must be proactive.

Technical Analysis of the Flight Management and Guidance
System (FMGS)

One of the most complex components described in the FCOM Vol 4 is the FMGS. This system is

the brain of the aircraft, responsible for both navigation and vertical profile optimization. The FMGS

consists of two main parts: the Flight Management (FM) and the Flight Guidance (FG).

Flight Management (FM) Functions

The FM part of the system handles the navigation database, flight planning, and performance

predictions. It uses the Cost Index (CI)-a ratio of time-related costs to fuel-related costs-to

calculate the most economical flight path. The mathematical model used by the FMGS takes into

account:

- Predicted Gross Weight: Continuously updated based on fuel burn.

- Environmental Models: Wind gradients, ISA (International Standard Atmosphere) deviations,

and tropopause height.

- Optimal Flight Level: Calculated based on the current weight and CI to minimize total trip cost.

Flight Guidance (FG) Functions

The FG part controls the Autopilot (AP), Flight Director (FD), and Auto Thrust (A/THR). It

operates in two modes: Managed (where the FMGS controls the profile) and Selected (where the
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pilot inputs specific values for heading, speed, or altitude). The transition between these modes is

a critical training area covered extensively in the FCTM to prevent automation surprises.

Comparison Matrix: FCOM vs. FCTM

To better understand the distinction between these two critical manuals, the following table

compares their core attributes.
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Feature Flight Crew Operating Manual (FCOM)Flight Crew Training Manual (FCTM)

Primary Objective Standardized procedures and

system data.

Handling techniques and "how-to"

guidance.

Content Focus Technical specifications and

step-by-step SOPs.

Operational philosophy and tactical

execution.

Mandatory Nature Strict adherence is mandatory for

flight operations.

Recommended techniques for better

proficiency.

Structure Organized by aircraft systems and

phases of flight.

Organized by training modules and

handling scenarios.

Updates Frequently updated with

manufacturer revisions (TRs).

Updated to reflect evolving training

best practices.
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Technical Mechanics: Fly-By-Wire and Control Laws

One of the defining features of the A318/A319/A320/A321 family is its Electronic Flight Control

System (EFCS). The FCTM provides deep insights into how pilots should interact with this system

across different "laws." This is a critical area of technical study for any Airbus pilot.

Normal Law

In Normal Law, the aircraft provides flight envelope protection. The pilot's side-stick inputs do not

directly move the control surfaces but rather request a load factor (in pitch) or a roll rate (in lateral).

The Flight Control Computers (ELAC, SEC, and FAC) process these requests to ensure the

aircraft stays within safe limits.

Alternate and Direct Law

The manuals detail the degradation of these protections in the event of multiple system failures. In 

Alternate Law, some protections (like stall protection) are lost, while in Direct Law, the

relationship between side-stick movement and control surface deflection becomes linear, much like

a conventional aircraft. Understanding the transition between these laws is a focal point of the Airb

us A320 Flight Crew Training Manual Vol. 1.

Procedural Workflow: Managing an Engine Failure

The integration of FCOM and FCTM is best demonstrated through a high-workload scenario, such

as an engine failure at V1 (Takeoff Decision Speed). The technical workflow, as dictated by the

manuals, involves precise coordination.

Step-by-Step Technical Execution

1. Initial Response: The pilot flying (PF) maintains directional control using the rudder (the FCTM

explains the correct use of the Beta Target on the PFD).

2. Rotation: At Vr, the PF rotates the aircraft at a slightly slower rate (15 degrees pitch target) as

specified in the performance section of the FCOM.

3. Automation Engagement: Once the gear is up and the climb is established, the PF engages

the Autopilot. The FCTM emphasizes that engaging the AP early reduces cognitive load during

emergencies.

4. ECAM Actions: The Pilot Monitoring (PM) performs the Electronic Centralized Aircraft Monitor

(ECAM) actions. The FCOM provides the exact sequence of buttons and switches to be

toggled.

5. Decision Making: The crew uses the QRH (an extension of the FCOM) to determine the

landing performance on one engine.
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Technical Comparison of A320 Family Variants

While the FCOM and FCTM are often grouped for the entire family, technical differences between

the A318 and the A321 require specific attention to detail, particularly regarding handling and

performance.
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Parameter A318 ("Baby Bus") A320 (Standard) A321 (Stretched)

Max Takeoff Weight

(MTOW)

~68,000 kg ~78,000 kg ~93,500 kg

Typical Seating 107 150 185 - 230

Handling Characteristics Highly responsive;

sensitive to pitch.

Balanced and stable. Prone to tail-strike;

requires careful rotation.

Steep Approach Capability Certified for London City

(6°).

Not standard. Not standard.

Lift Augmentation Standard Flaps/Slats. Standard Flaps/Slats. Double-slotted flaps for

higher lift.
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Advanced Troubleshooting: The Role of the ECAM

The Airbus philosophy shifts the pilot's role from a "mechanical operator" to a "systems manager."

The Electronic Centralized Aircraft Monitor (ECAM) is the interface for this management. When

a fault occurs, the ECAM displays the procedure directly to the crew. However, the FCTM warns

pilots not to rush the ECAM. The technical procedure for troubleshooting includes:

- Identification: Verify the fault on the system page.

- Confirmation: The PM confirms the action before the PF executes it (especially for guarded

switches).

- Status Assessment: Reviewing the STATUS page to understand the remaining capabilities of

the aircraft.

Digital Evolution: From Paper to Electronic Flight Bag (EFB)

In the past, the FCOM and FCTM were physical binders weighing dozens of kilograms. Today,

these manuals are housed in the Electronic Flight Bag (EFB), typically via applications like FlyS

mart+ or Airbus e-Library. This digital transition allows for:

- Hyperlinked Documentation: Clicking a fault on the ECAM can (in some advanced setups) link

directly to the relevant FCOM system description.

- Dynamic Performance Calculation: Instead of interpolating paper charts, pilots input weather

and weight data into the EFB to get precise V-speeds (V1, Vr, V2).

- Real-Time Updates: Changes to procedures can be pushed to an entire airline's fleet instantly

via Wi-Fi or cellular sync.

Safety Implications and Regulatory Compliance

The A320 documentation is not just a guide; it is a legal requirement. National aviation authorities

(such as the FAA or EASA) certify an airline's Operations Manual Part B (OM-B) based on the

manufacturer's FCOM. Discrepancies between crew actions and FCOM procedures are a major

focus of Flight Data Monitoring (FDM) programs. By adhering to the FCTM's techniques, pilots

ensure they are operating within the "Design Envelope" of the aircraft, which significantly reduces

the probability of Loss of Control In-flight (LOC-I), the leading cause of fatal aviation accidents.

The Future of Training: Evidence-Based Training (EBT)

Modern revisions of the FCTM are increasingly incorporating Evidence-Based Training (EBT)

principles. This approach uses data from thousands of hours of flight data recordings to identify the

most common errors made by crews. The FCTM then provides specific technical exercises to

Page 8 of 9



TECHNICAL GUIDE | TECHNICAL PAPER

mitigate these risks. For instance, if data shows that pilots are struggling with manual flight at high

altitudes, the FCTM is updated with specific "High Altitude Handling" modules to reinforce the

necessary skills.

The Integrated Value of Technical Documentation

The Airbus A318/A319/A320/A321 documentation suite represents one of the most sophisticated

knowledge management systems in the world. The synergy between the FCOM's procedural

rigidity and the FCTM's tactical flexibility creates a robust safety margin. For the flight crew,

mastering these manuals is a lifelong pursuit that requires constant study and practice. As the

A320 family continues to evolve with the NEO (New Engine Option) and the XLR (Extra Long

Range) variants, the documentation will continue to adapt, ensuring that pilots have the tools they

need to navigate the complexities of the modern skies. The transition to digital platforms and the

integration of data-driven training further cement these manuals as the bedrock of aviation

excellence, ensuring that the "Airbus Way" remains a global standard for safety and efficiency.
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