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In the high-stakes environment of commercial aviation, the Airbus A320 family stands as a paragon of 

technological integration and procedural standardization. Success in operating such complex machinery depends 

not only on the skill of the flight crew but also on the rigorous application of Standard Operating Procedures 

(SOP) and Maintenance Standard Practices. This guide provides an exhaustive technical analysis of A320

normal procedures, maintenance planning, and the engineering principles that undergird the safe operation of this

narrow-body aircraft.

The Theoretical Framework of Airbus Operational Philosophy

The Airbus operational philosophy is built upon the principles of automation, redundancy, and a "Dark Cockpit" 

concept. This design language ensures that when all systems are functioning normally, no overhead lights are 

illuminated, allowing the crew to focus on the trajectory and mission status. Central to this philosophy is the 

Electronic Centralized Aircraft Monitor (ECAM), which serves as the primary interface between the aircraft's

internal health and the pilots' situational awareness.

Understanding the A320 requires a deep dive into the ATA (Air Transport Association)  numbering system, 

particularly ATA 20, which covers Standard Practices - Airframe. These technical notes represent the baseline for

all maintenance actions, ensuring that every bolt torqued and every wire routed follows a standardized, validated

method to maintain airworthiness.

ATA 20: Technical Notes and Airframe Standard Practices

The Airbus Chap 20 ESPM (Electrical Standard Practices Manual) and the general ATA 20 notes provide the 

foundational engineering requirements for the A320. One of the most critical aspects of ATA 20 is the definition and 

application of Torque. In Airbus documentation, torque is not merely a suggestion of tightness but a calculated

engineering value essential for maintaining structural integrity under flight loads.

Defining Torque and Precision Engineering

Precision is paramount when dealing with the A320's composite and alloy structures. The manual specifies that 

torque must be applied using calibrated instruments, and the term "Torque"is utilized whenever a procedure

requires a specific rotational force to ensure the preload on a fastener is sufficient to prevent fatigue failure. This is

particularly vital in high-stress areas such as the engine pylon attachments and landing gear assemblies.

•  Standard Torque: Applied to non-critical fasteners to ensure they remain seated during vibration.

•  Specific Torque: Applied to critical flight-control surfaces or structural components where over-tightening could 

cause stress corrosion cracking.

•  Safetying: The use of lock-wire or cotter pins as a secondary retention method, a core component of ATA 20 

practices.

Aircraft Characteristics for Airport and Maintenance Planning (AC)

The A320 Aircraft Characteristics – Airport and Maintenance Planning (AC) manual is a vital resource for 



ground operations and infrastructure integration. It outlines the physical dimensions, ground clearance, and load-

bearing requirements for the A320-200 series. A key area of focus within this documentation is the landing gear

and tire specifications, which directly impact airport pavement requirements and maintenance cycles.

Landing Gear and Tire Specifications

The A320 typically utilizes 46x17R20 (or 46x16-20) tires on the Main Landing Gear (MLG). Maintaining these 

components is a high-frequency maintenance task. The documentation specifies a constant tire pressure of 12.3 

bar (approximately 178 psi)for standard operations. Deviation from these pressures can lead to uneven wear or,

more critically, failure during high-speed takeoff rolls.



Component Specification/Metric Maintenance Requirement

MLG Tires 46x17R20 Daily pressure checks and tread 
depth inspection.

Standard Pressure 12.3 bar (178 psi) Nitrogen inflation to prevent internal 
oxidation/combustion.

Shock Absorbers Standard Nitrogen/Oil Verification of strut extension based 
on ambient temperature.

Brake Systems Carbon Multi-Disc Wear indicator pin checks during pre-
flight.

A320 Normal Procedures: A Detailed Workflow

Normal procedures are the heartbeat of safe flight operations. They are divided into chronological phases, from the 

initial safety exterior inspection to the final parking checklist. These procedures are designed to be performed as 

"flows"—a logical sequence of actions—followed by a checklist to verify that critical items were completed.

1. Safety Exterior Inspection and Cockpit Preparation

Before electrical power is applied, the crew must perform a Safety Exterior Inspection to ensure no ground 

equipment is obstructing the aircraft and that all access panels are secured. Once in the cockpit, the Cockpit 

Preparation phase begins. This involves the initialization of the Flight Management and Guidance System 

(FMGS) and the alignment of the Air Data Inertial Reference System (ADIRS).

2. The Dark Cockpit and Overhead Panel Scan

The crew performs a logical scan of the overhead panel, following a "U-shape" or "Top-to-Bottom"flow. The goal

is to ensure all white lights are off. In the Airbus philosophy, a white light on a pushbutton usually indicates a

manual override or a non-standard configuration (e.g., a fuel pump turned off manually). Key steps include:

1.  Electrical Power: Verifying battery voltages and engaging External Power (if available).

2.  Hydraulics and Fuel: Checking reservoir levels and ensuring all fuel pumps are set to AUTO.

3.  Air Conditioning and Pressurization: Setting the landing elevation and ensuring the packs are operational.

3. Engine Start and After-Start Procedures

The A320 uses an Automatic Start sequence managed by the Full Authority Digital Engine Control (FADEC). 

The pilot merely moves the Engine Master Switch to ON, and the FADEC handles the start valve opening, 

ignition, and fuel flow. The crew monitors the N1, N2, EGT, and Fuel Flowon the ECAM to ensure the start stays

within parameters.

Critical High-Speed Scenarios: Tire Failure and V1 Decision Making

One of the most complex procedures mentioned in technical manuals is the handling of Tire Failure within 20 

knots of V1. V1 is the Takeoff Decision Speed, after which the takeoff must continue unless the aircraft is unable

to fly. Engineering data suggests that if a tire fails close to V1, the risks associated with a high-energy rejected

takeoff (RTO)—such as brake fires or runway excursion—often outweigh the risks of continuing the takeoff.

Technical Management of Tire Failure



If a tire debris event occurs within 20 knots of V1, the current Airbus guidance (and the Quick Reference 

Handbook - QRH) suggests that unless the debris causes a noticeable loss of engine thrust or structural damage, 

the crew should Continue the Takeoff . The following logic applies:

•  Vibration: Expect significant airframe vibration during the rotation and climb-out.

•  Landing Gear Retraction: The gear should not be retracted if a tire failure is suspected, as damaged rubber 

could jam the gear in the bay or damage hydraulic lines.

•  Post-Takeoff: Follow (a) Engine-Out (EO) Routing if thrust is lost, (b) Radar Vectors for a wide pattern, or (c) 

Immediate Turn Back if the situation is critical.

Comparative Analysis: A320 vs. B737 Procedures

While both the Airbus A320 and the Boeing 737 are industry leaders, their procedural logic differs significantly.

These differences are often summarized in "Cheat Sheets" for pilots transitioning between types.



Operational Aspect Airbus A320 Logic Boeing 737 Logic

Flight Control Fly-By-Wire (Side stick with protection) Conventional (Yoke with feel units)

Engine Start FADEC Managed (Automatic) Manual monitoring of fuel cut-off

Checklist Management ECAM prioritized digital lists Traditional paper or electronic QRH

Automation Mode Managed Guidance (Managed Thrust) LNAV/VNAV (Speed Intervention)

Braking Auto-Brk with Brake Fans (Optional) Auto-Brk with RTO setting

Field Guide for Troubleshooting and Operational Challenges

Field operations often present challenges not found in the simulator. Effective troubleshooting relies on the 

Technical Operating Manual (TOM) and the Maintenance Planning Document (MPD).

Scenario: ECAM Warnings and Nuisance Messages

Occasionally, sensors may provide transient faults. The protocol for an A320 crew is to "Read ECAM, Confirm, 

Action." However, maintenance personnel must look deeper into the Post Flight Report (PFR) to identify if a fault 

is a real component failure or a wiring issue described in the ESPM. For example, a recurring HYD Y RSVR LO LVL

(Yellow Hydraulic Reservoir Low Level) might not be a leak but a thermal contraction of fluid, a common

occurrence in colder climates.

Maintenance of the 46x17R20 Tire Assembly

Technical notes emphasize that the MLG Standard Tires  must be handled with care during the installation of NLG 

(Nose Landing Gear) tires. If the NLG tires are flat, the change in aircraft attitude can affect the weight distribution 

on the MLG, potentially leading to inaccurate pressure readings. Constant pressure at 12.3 bar is the benchmark 

for a fully loaded A320-200. Maintenance teams must account for the Ambient Temperature Correction ; for every

3°C change in temperature, the tire pressure will change by approximately 1%.

The Integrated Future of Maintenance and Flight Ops

The synergy between the A320 Aircraft Operating Manual (AOM) and maintenance technical notes creates a 

safety loop. When pilots follow SOPs—such as using Brake Fans to manage turnaround temperatures—they are 

directly extending the life of the components specified in the Aircraft Characteristicsmanual. This holistic

approach reduces the incidence of tire failure and brake wear, directly impacting the airline's bottom line and safety

record.

Standardization through the Quick Reference Handbook (QRH) and the Standard Operating Procedures (SOP)

ensures that whether a pilot is flying for a major carrier or a small regional operator, the technical execution

remains consistent. As the A320 family continues to evolve with the NEO (New Engine Option) variants, these

standard practices remain the bedrock of aviation safety, ensuring that the aircraft's characteristics are respected

and its operational limits are never exceeded.

Ultimately, the mastery of the A320 lies in the transition from understanding "what" the procedure is to "why" the

procedure exists. By integrating the engineering data of ATA 20 with the operational flow of the Normal Procedures,

aviation professionals ensure the continued legacy of the A320 as one of the safest and most efficient aircraft in the



sky.
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