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The Boeing 777, colloquially known as the "Triple Seven," represents a landmark in aviation history as the first 

commercial aircraft to be designed entirely on a computer using 3D CAD software. To operate such a sophisticated 

piece of aerospace engineering, flight crews must master a vast repository of technical documentation, primarily 

the Flight Crew Operating Manual (FCOM) and the Airplane Flight Manual (AFM). These documents are not

merely instructional guides; they are the legal and technical backbone of flight safety, providing the necessary

protocols for everything from routine taxiing to complex mid-flight emergencies. This article provides an in-depth

analysis of the Boeing 777's operational documentation, systems architecture, and the technical requirements for

airport planning and ground maneuvering.

1. The Hierarchy of Boeing 777 Documentation

The documentation for a wide-body aircraft like the Boeing 777 is structured to provide specific information at the 

right time. For the 777-200ER or 777-300ER, the primary documents include the FCOM, the Quick Reference 

Handbook (QRH), and the Flight Crew Training Manual (FCTM) .

1.1. Flight Crew Operating Manual (FCOM)

The FCOM is typically divided into two volumes. Volume 1 focuses on Limitations, Normal Procedures, and 

Supplementary Procedures. It also includes performance dispatch data. Volume 2 is a deep dive into Systems 

Descriptions, explaining the inner workings of the GE90 or Trent 800 engines, the electrical bus architecture, and 

the Triple Redundant Fly-By-Wire system. For airlines like Continental or Delta, these manuals are often 

customized to reflect specific fleet configurations and equipment, such as the Wireless CDU (Control Display 

Unit) installation.

1.2. Airplane Characteristics for Airport Planning (ACAP)

Unlike the FCOM, which is pilot-centric, the ACAP is vital for airport authorities and ground engineers. This

document outlines the physical dimensions, ground maneuvering radii, and pavement load requirements (ACN/

PCN). It ensures that a Boeing 777-300ER, with its massive 212-foot wingspan, can safely navigate taxiways and

dock at terminal gates without infringing on obstacle clearance zones.

2. Technical Analysis of Core Systems

To understand the flight manual, one must understand the systems it describes. The Boeing 777 introduced several 

technological firsts for Boeing, most notably the integration of Fly-By-Wire (FBW) technology.

2.1. Fly-By-Wire and Control Laws

The 777's FBW system does not use a direct mechanical link between the pilot's yoke and the control surfaces. 

Instead, pilot inputs are sent to the Primary Flight Computers (PFCs), which then command the Actuator 

Control Electronics (ACEs). This system operates under several modes:

•  Normal Mode: Provides full envelope protection, including bank angle protection, stall protection, and 

overspeed protection.



•  Secondary Mode: Activated if a significant loss of sensor data occurs. Some envelope protections are lost.

•  Direct Mode: The PFCs are bypassed, and inputs go directly from the ACEs to the control surfaces. This is a 

simplified analog-like feel.

2.2. The GE90-115B Propulsion System

The 777-300ER is powered by the General Electric GE90-115B, the world's most powerful jet engine. The flight 

manual provides detailed fuel flow metrics and thrust settings for various phases of flight. The Full Authority 

Digital Engine Control (FADEC)manages engine parameters to prevent exceedances of EGT (Exhaust Gas

Temperature) or N1/N2 RPM limits.



Metric Boeing 777-200ER Boeing 777-300ER

Maximum Takeoff Weight (MTOW) 656,000 lbs 775,000 lbs

Maximum Thrust (per engine) 93,700 lbf 115,540 lbf

Fuel Capacity 45,220 USG 47,890 USG

Range (Max Payload) 7,065 nmi 7,370 nmi

3. Operational Procedures and Performance Calculation

Every flight on a 777 begins with a rigorous performance calculation. Pilots use the FCOM Performance Dispatch 

section or an Onboard Performance Tool (OPT)  to calculate V-speeds.

3.1. Calculating V-Speeds (V1, Vr, V2)

The manual provides tables based on weight, pressure altitude, and outside air temperature (OAT). The 

mathematical model for V1 (Decision Speed) must account for the Accelerate-Stop Distance Available (ASDA).

If an engine fails before V1, the pilot must be able to stop the aircraft within the remaining runway. If it occurs after

V1, the flight must continue.

3.2. Flight Management System (FMS) Programming

The Flight Management System is the brain of the 777. The manual details the "Pre-flight Flow," which involves 

initializing the Inertial Reference System (IRS)and entering the flight plan into the CDU. The FMS calculates the

most efficient vertical profile (VNAV) and lateral path (LNAV), optimizing fuel burn based on the Cost Index (CI).

4. Ground Maneuvering and Airport Planning

The Airplane Characteristics for Airport Planning document defines the "footprint" of the 777. This is crucial for 

determining Pavement Classification Numbers (PCN). The 777's main landing gear features a unique six-wheel

bogie to distribute its massive weight, preventing damage to airport surfaces.

4.1. Turning Radii and Gate Clearance

Ground maneuvering is a critical section of the manual. The 777-300ER has a long fuselage, which creates a

significant "main gear steering" requirement. During tight turns, the aft wheels of the main gear bogies rotate in the

opposite direction of the nose gear to reduce the turning radius and decrease tire scrub.

•  Nose Gear Steering: Up to 70 degrees.

•  Main Gear Steering: Activates when the nose gear angle exceeds 13 degrees.

•  Minimum Pavement Width for 180-degree turn: 156 feet (47.5 meters) for the 777-300ER.

5. Troubleshooting and Emergency Protocols

The Quick Reference Handbook (QRH)is the essential guide for non-normal situations. Unlike the FCOM, which

is descriptive, the QRH is prescriptive and checklist-oriented.

5.1. Engine Failure Mid-Flight

In the event of an engine failure, the manual dictates a specific sequence of actions known as "Memory Items":



1.  Autothrottle: Disconnect.

2.  Thrust Lever (Affected Engine): Confirm and Retard to Idle.

3.  Fuel Control Switch (Affected Engine): Confirm and Cutoff.

4.  Engine Fire Switch (Affected Engine): Confirm and Pull.

Following these items, the crew refers to the QRH for the "Engine Reset or Shutdown" checklist and determines the

nearest suitable airport for an ETOPS (Extended-range Twin-engine Operational Performance Standards) diversion.

5.2. Flight Freeze and Simulator Training

In the context of flight training manuals (such as the AFR B777-300ER Instructor Reference Manual), the 

concept of Flight Freezeis vital. This is a simulator function that allows instructors to pause aerodynamic

parameters (speed, altitude, position) while keeping aircraft systems operational. This allows students to analyze

system failures without the pressure of imminent ground impact.

6. Comparison of 777 Variants

The following table compares technical specifications found across various Boeing 777 manuals, highlighting the

evolution from the initial -200 series to the long-range -300ER.



Feature 777-200 777-200LR 777-300ER

Overall Length 209 ft 1 in 209 ft 1 in 242 ft 4 in

Passenger Capacity (3-
class)

305 301 365

Main Gear Config 6-wheel bogie 6-wheel bogie 6-wheel bogie 
(strengthened)

Wingtip Design Standard Raked Wingtips Raked Wingtips

Maximum Mach Number M 0.84 M 0.84 M 0.84

7. Professional Standards in Flight Operations

Adhering to the Standard Operating Procedures (SOPs) outlined in the manual is mandatory for maintaining 

safety margins. As noted in the NapuleVola B777 Fleet Manual and Delta Virtual Airlines Operating Manual,

the standardization of callouts and cross-checks ensures that the two-person cockpit operates as a cohesive unit.

For instance, during the takeoff roll, the Pilot Monitoring (PM) must call out "80 knots" to check for airspeed

indicator agreement and incapacitation, a procedure strictly defined in the FCOM.

7.1. Terminal Servicing and Turnaround

The manual also covers ground operations, including refueling rates (up to 500 GPM per hose) and electrical 

power requirements (two 90kVA Ground Power Units). Efficient turnaround is facilitated by the Airplane 

Descriptionsection of the ACAP, which specifies the locations of service doors for catering, waste management,

and potable water.

8. Final Assessment of Technical Documentation

The Boeing 777 Flight Manual is more than a set of instructions; it is a comprehensive engineering encyclopedia 

that bridges the gap between complex aerodynamic theory and practical pilot application. From the nuances of the 

Primary Flight Computerlogic to the physical requirements for runway pavement strength, these documents

ensure that one of the world's largest twin-engine jets operates with a level of safety and efficiency that was once

thought impossible. Whether for a professional pilot at Continental Airlines or a flight simulation enthusiast using a

PSS B777 manual, the depth of information provided is essential for the mastery of this "Triple Seven" icon. The

continuous updates to these manuals reflect the evolving nature of aviation safety, integrating lessons learned from

decades of operational data into a single, authoritative source of truth.
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