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In the highly regulated world of commercial aviation, the Airbus A320 and A321 family stands as a pinnacle of fly-
by-wire technology and cockpit standardization. For pilots, engineers, and flight operations personnel, the
documentation provided by Airbus is not merely a collection of instructions but a complex ecosystem of technical
specifications, procedural workflows, and aerodynamic philosophy. This guide provides an in-depth analysis of the
primary operational documents: the Flight Crew Operating Manual (FCOM) and the Flight Crew Training
Manual (FCTM), alongside Aircraft Characteristics (AC) for airport and maintenance planning.

The Architecture of Airbus Documentation: FCOM vs. FCTM

The operational framework of the Airbus A320 family is divided into two primary pillars. While they often reference
the same systems, their purpose and pedagogical approach differ significantly. Understanding the distinction is the
first step toward professional proficiency in the flight deck.

The Flight Crew Operating Manual (FCOM)

The FCOMis the definitive technical authority for the aircraft. It provides the "what," the "when," and the "where." It
is structured to provide pilots with the necessary information for the safe and efficient operation of the aircraft in all
flight phases. The FCOM is typically divided into four main volumes, though modern digital formats integrate these
into a searchable database:

e DSC (Description of Systems): A technical breakdown of every system, from the Green, Blue, and Yellow
hydraulic circuits to the Electrical Load Management Unit (ELMU).

¢ PRO (Procedures): Contains Standard Operating Procedures (SOPs), Supplementary Procedures, and
Abnormal/Emergency Procedures.

¢ LIM (Limitations): Defines the structural and operational envelopes, such as maximum takeoff weight
(MTOW), maximum wind speeds for autoland, and V-speeds.

¢ PER (Performance): Technical data for takeoff, cruise, and landing calculations, including net flight path
requirements and obstacle clearance.

* FMGS (Flight Management Guidance System): Often referred to as Volume 4, this is the pilot’s guide to the
complex interface between the Multipurpose Control and Display Units (MCDU) and the flight guidance computers.

The Flight Crew Training Manual (FCTM)

If the FCOM provides the rules, the FCTM provides the "how." Published as a supplement to the FCOM, the
training manual focuses on flying techniques. It bridges the gap between technical system knowledge and the
practical application of that knowledge in the cockpit. It covers the nuances of handling the sidestick, managing
automation during the approach phase, and the philosophy of ECAM (Electronic Centralized Aircraft Monitor)
discipline.

Technical Analysis of Flight Control Laws and Protections

One cannot discuss A320 manuals without analyzing the underlying Fly-by-Wire (FBW) logic described within the



FCOM DSC and FCTM techniques. The aircraft operates under three primary control laws, which dictate how the
Flight Control Data Management Computers (FCDC) interpret pilot input.

1. Normal Law

Under Normal Law, the aircraft provides full flight envelope protection. The pilot does not control the control
surfaces directly but rather requests a load factor (in pitch) or a roll rate (in lateral). The FCTM emphasizes that the
A320 is a stable platform that maintains the flight path once the sidestick is neutralized.

2. Alternate Law

In the event of multiple system failures (e.g., loss of two ADRs or certain hydraulic combinations), the aircraft
reverts to Alternate Law. Protections become "soft" or are lost entirely. The FCOM PRO section details the specific
checklists required to manage this transition, while the FCTM provides guidance on the increased sensitivity of the
sidestick.

3. Direct Law

Direct Law represents a direct relationship between sidestick deflection and control surface movement. In this state,
there is no automatic trim. The pilot must manually use the Pitch Trim Wheel, as detailed in the manual’'s manual-
handling section.

Comparative Matrix: FCOM, FCTM, and QRH

To better understand how these documents interact during flight, the following table compares their primary
characteristics and usage scenarios.



Feature

Primary Focus

Usage Timing

Authority

Content Structure

Flight Crew Operating
Manual (FCOM)

Technical systems and
regulatory procedures.

Pre-flight planning and in-
depth study.

Legally binding operational
document.

System-based (DSC) and
phase-based (PRO).

Flight Crew Training
Manual (FCTM)

Technique, philosophy, and
practical application.

Training, briefing, and skills
development.

Guidance and instructional
supplement.

Skill-based and scenario-
based.

Quick Reference
Handbook (QRH)

Time-critical emergency
checklists and performance
tables.

In-flight abnormal
situations and quick
lookups.

Immediate operational
reference.

Checklist-based and
lookup tables.

The Flight Management Guidance System (FMGS) Pilot's Guide

As noted in FCOM Volume 4, the FMGS is the brain of the A320. It comprises two Flight Management Guidance
Computers (FMGC) and two MCDUs. The manual details the two main functions of this system:

1. Flight Management

This includes navigation (using GPS, DME, VOR, and IRS inputs), flight planning, and performance optimization.

The manual specifies how the system calculates the Cost Index (CI), a ratio between the cost of time and the cost
of fuel, which directly influences the aircraft's cruise speed.

2. Flight Guidance

This involves the autopilot and flight director (AP/FD) functions and autothrust (A/THR). A critical component of the

training manual is understanding the FMA (Flight Mode Annunciator). Pilots are taught that if the FMA is not what
they expect, the automation is not doing what they think. The phrase "What's it doing now?" is a classic symptom of

poor FMA awareness, which the FCTM aims to prevent through rigorous cross-checking procedures.

Aircraft Characteristics (AC) for Airport and Maintenance Planning

Beyond the flight deck, the A320 Aircraft Characteristics manualprovides vital data for ground operations. This
document is essential for determining if an airport's infrastructure can support the A320 or A321. Key metrics
included in this manual are:

¢ Turning Radii: Essential for taxiway navigation. The A321, being longer, has a significantly different turning
radius compared to the A320, requiring "oversteering" to keep the main gear on the pavement.
» Pavement Classification Number (PCN): Ensures the runway can support the weight of the aircraft without

damage.

e Servicing Points: Locations for fuel, water, and waste servicing, as well as the Ground Power Unit (GPU) and
High-Pressure (HP) air connections.
¢ Weight and Balance: The AC manual provides the formulas for calculating the Mean Aerodynamic Chord
(MAC) and the Center of Gravity (CG) limits.

Procedural Implementation: The Airbus Golden Rules



The FCTM introduces the "Golden Rules," which are the bedrock of Airbus operational philosophy. These rules are
integrated into every procedure described in the FCOM.

1. Fly, Navigate, and Communicate: In that order. If an emergency occurs, the priority is always flying the
aircraft.

2. Use the Appropriate Level of Automation at All Times: This includes knowing when to turn the autopilot off
and fly manually if the automation is not performing as required.

3. Understand the FMA at All Times: Verification of the Flight Mode Annunciator is mandatory for every change
in flight mode.

4. If Things Don't Go as Expected, Take Over: Pilots must be ready to intervene immediately if the aircraft
deviates from its intended path.

Case Study: Managing an Engine Failure at Takeoff (V1)

An engine failure at V1 (the speed at which takeoff must continue) is one of the most demanding scenarios for a
flight crew. The FCOM and FCTM provide a synchronized response path:

The FCOM Procedure (PRO-ABN)

The FCOM dictates the immediate actions: "Engine Master... OFF." It details the ECAM actions that must be
performed to secure the failed engine and ensure the remaining engine is at TOGA (Takeoff/Go-Around) power. It
also specifies the Beta Target (the blue trapezoid on the Primary Flight Display), which indicates the amount of
rudder required to compensate for asymmetric thrust.

The FCTM Technique

The FCTM provides the practical flying advice. It reminds the pilot that the A320 FBW system will initially assist with
the roll, but the pilot must provide the rudder input to center the Beta Target. It warns against over-rotating and
emphasizes the SRS (Speed Reference System)pitch command, which maintains a safe climb speed (V2 to
V2+10).

Mathematical Considerations for Performance

Pilots must calculate the Flex Temperature. By simulating a higher outside air temperature than actual, the FMGC
reduces the thrust output of the engines. This extends engine life and reduces maintenance costs. The FCOM PER
tables provide the maximum allowable Flex Temperature based on runway length, altitude, and aircraft weight.

Troubleshooting and Operational Challenges

Modern flight crews face challenges that go beyond simple system failures. These include Automation
Dependency and Information Overload. The FCOM addresses this through the ECAM Discipline:

¢ The Pilot Flying (PF) remains focused on flying and navigating.

e The Pilot Monitoring (PM) reads the ECAM and performs the actions.

e Confirmation: All critical actions (e.g., shutting down an engine or a hydraulic pump) must be confirmed by
both pilots before execution.

This division of labor prevents the "tunnel vision" that has led to historical accidents. Furthermore, the manuals
emphasize TRM (Threat and Error Management), requiring crews to identify potential threats (e.g., bad weather
or complex terrain) during the pre-departure briefing.

The Transition to the Electronic Flight Bag (EFB)



The digital evolution has transformed the A320 manuals from heavy paper binders to sleek, tablet-based
Electronic Flight Bags (EFB). This transition has several technical implications:

¢ Real-Time Updates: Manuals can be updated overnight via Wi-Fi, ensuring crews always have the latest
revisions.

¢ Performance Calculators: Instead of manual interpolation of charts in FCOM PER, pilots input data into an
EFB app, which provides precise V-speeds and thrust settings, reducing the margin for human error.

» Searchability: Hyperlinked ECAM actions allow pilots to jump directly from a checklist to the relevant system
description in the FCOM.

Synthesizing Technical Knowledge and Operational Excellence

The Airbus A320 and A321 Flight Crew manuals are masterpieces of technical communication. The FCOM
provides the structural data and procedural mandates required for regulatory compliance and safety. The FCTM
provides the pedagogical bridge that turns theoretical knowledge into flying skill. Finally, the Aircraft Characteristics
manual ensures that the physical requirements of the aircraft are met by ground infrastructure.

For a flight crew, the integration of these documents is a career-long pursuit. Proficiency is not found in memorizing
the thousands of pages within these manuals, but in understanding the philosophy of integration: how the
systems interact, how the automation communicates with the pilot, and how the pilot manages the aircraft's energy
state within the protected envelope. As aviation moves toward even higher levels of digital integration, these core
principles remain the foundation of safety in the skies.
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