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Introduction

Flying a Boeing 747 400 is an experience that blends advanced aeronautics with meticulous planning. At the heart
of this planning lies the Flight Management Computer, commonly known as the FMC. Whether you're a seasoned
captain or a student pilot, mastering the FMC on a B747 400 can dramatically improve flight safety, efficiency, and
compliance with regulatory requirements. This comprehensive guide will walk you through every facet of the
B747 400 FMC, from basic concepts to advanced troubleshooting, ensuring you're equipped to harness its full
potential.

What is the FMC and Why It Matters on the B747 4007?

The FMC is a sophisticated onboard computer system that automates many of the routine tasks associated with
flight planning and execution. On the B747 400, it integrates with the aircraft’s avionics suite to provide real time data
on navigation, performance, and fuel management. The FMC'’s primary responsibilities include:

e Generating and storing flight plans

Calculating optimal routes and waypoints

¢ Providing performance data such as climb, cruise, and descent profiles

e Managing fuel requirements and weight calculations

e Communicating with the autopilot and flight director for seamless flight execution

Because the B747 400 operates on complex airways and often traverses long distances, the FMC's ability to
streamline these tasks is invaluable. A well used FMC reduces pilot workload, minimizes human error, and
enhances overall operational efficiency.

FMC Layout and Key Interfaces on the B747 400

The Flight Management Computer Panel

The FMC panel on a B747 400 is located within the central flight deck, adjacent to the Primary Flight Display (PFD)
and Multi Function Display (MFD). It features a multi layered interface that allows pilots to input data, review flight
plans, and monitor performance metrics. Key components include:

e Flight Plan Entry Screen —Where route, altitude, and speed are entered.

¢ Performance Data Screen — Displays climb, cruise, and descent curves.

e Fuel Management Screen — Shows fuel consumption and remaining reserves.

» Autopilot Integration Controls — Allows the FMC to send commands to the autopilot system.

Touchscreen vs. Keypad Interaction

Modern B747 400 FMCs often feature a touchscreen interface, but many airlines retain a keypad for redundancy.
Pilots should be comfortable with both input methods, as the keypad can be used during power loss or system
failures. Familiarity with touchscreen gestures—such as pinch to zoom for route maps—can also enhance navigation
efficiency.

Core Functions of the B747 400 FMC



Flight Planning

Flight planning begins with selecting the departure and destination airports, followed by the choice of route—
whether it's a standard airway or a custom RNAV path. The FMC automatically calculates the most efficient route,
taking into account airspace restrictions, weather, and fuel reserves. Key steps include:

Enter departure ICAO code.

Enter destination ICAO code.

Choose route type (airway, RNAV, or hybrid).
Confirm altitude and speed constraints.
Validate the plan against ATC clearance.
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Navigation

Once the flight plan is entered, the FMC feeds navigation data to the PFD and MFD. It calculates the aircraft’s
position relative to waypoints, ensuring that the autopilot follows the correct track. The FMC also provides real time
updates on the aircraft's heading, distance to next waypoint, and expected arrival times.

Performance Calculations

Performance data is critical for safe flight operations. The FMC generates climb, cruise, and descent curves based
on aircraft weight, atmospheric conditions, and engine performance. Pilots can review these curves to:

* Verify that climb rates meet regulatory limits.
e Ensure cruise speeds are within optimal fuel burn parameters.
¢ Plan descent profiles that conserve fuel and maintain safe altitudes.

Fuel Management

Fuel planning is one of the most intricate aspects of B747 400 operations. The FMC calculates required fuel based
on:

 Distance and route.

¢ Aircraft weight and balance.

¢ Wind, temperature, and pressure data.
 Alternate airport requirements.

The FMC displays fuel burn rates, reserves, and total fuel remaining, allowing pilots to make informed decisions
about in flight fuel management.

Autopilot Integration

The FMC works in tandem with the autopilot to execute flight plans automatically. It sends commands for heading
changes, altitude adjustments, and speed control. Pilots can monitor autopilot status on the PFD, ensuring that the
aircraft follows the planned route precisely.

Step by Step FMC Operation Guide

Pre Flight Preparation

Before entering the cockpit, gather all necessary data:

¢ Flight plan details (airway, altitudes, speeds).
e Weather reports (METAR, TAF).

e ATC clearances.

 Aircraft weight and balance data.



Once aboard, perform a quick system check to confirm the FMC is powered and ready.

Entering the Flight Plan

1. Open the Flight Plan Screen: Use the FMC keypad or touchscreen to navigate to the flight plan entry screen.

2. Input Departure and Destination: Type the ICAO codes for the departure (e.g., KIFK) and destination (e.qg.,
EGLL).

3. Select Route: Choose between airway navigation (e.g., FLY, PHL) or RNAV. The FMC will automatically
populate the route.

4. Set Altitudes and Speeds: Input cruise altitude (e.g., FL350) and cruise speed (e.g., Mach 0.80).

5. Validate and Confirm: Review the generated route on the map. Confirm that waypoints align with ATC
instructions.

6. Save the Plan: Store the flight plan in the FMC’s memory for later retrieval.

Performance and Fuel Check

Navigate to the performance screen to verify climb, cruise, and descent curves. Then, open the fuel management
screen to ensure the calculated fuel load meets all regulatory and operational requirements.

Pre Flight Checklist

Before taxi, cross check the following:

¢ Flight plan accuracy.

¢ Fuel quantity and balance.
e Weather updates.

e ATC clearance.

During Flight Execution

As the aircraft takes off, the FMC automatically manages the climb profile. Once at cruise altitude, the autopilot
takes over, following the route and speed set in the FMC. Monitor the FMC’s performance and fuel displays
regularly to catch any deviations early.

Handling Deviations

If ATC requests a deviation or a weather system forces a change in route:

e Enter the new waypoint manually into the FMC.
¢ Recalculate performance and fuel to reflect the new route.
e Confirm the updated plan with ATC before proceeding.

Common FMC Commands and Entries

Flight Plan Commands

e ADD - Adds a waypoint to the existing plan.

e DEL — Deletes a waypoint.

¢ CHG - Changes an existing waypoint or altitude.
* REPL — Replaces a segment of the route.

Navigation Commands

¢ VOR - Selects a VOR navigation mode.
¢ ILS — Engages an Instrument Landing System approach.
¢ RNAV - Initiates a GPS based RNAV track.



Performance Commands

e CLB - Initiates a climb profile.

¢ CRZ — Maintains cruise settings.

« DSC - Starts descent calculations.
Fuel Commands

e FUEL — Opens fuel calculation interface.
¢ RES - Displays reserve fuel information.

Efficiency Tips for B747 400 FMC Use

Use Templates

Many airlines maintain pre configured flight plan templates for common routes. Utilizing these reduces entry time
and ensures consistency across flights.

Shortcuts and Hotkeys

Familiarize yourself with FMC hotkeys such as F1 for help, F2 for flight plan edit, and F3for performance review.
These shortcuts can save precious seconds during busy operations.

Regular System Updates
Keep the FMC's software updated. Manufacturers often release patches that improve performance calculations and
add new navigation databases.

Cross Check with Flight Management Software

When possible, cross verify FMC data with external flight management software or flight planning tools. This
dual verification process can catch discrepancies before they become critical.

Troubleshooting Common FMC Issues

Display or Data Glitches
If the FMC screen fails to update or displays incorrect data, try the following:
1. Reset the FMC by pressing the reset button.
2. Check for any software updates.
3. Verify that the aircraft's power supply is stable.
Navigation Errors
When the FMC indicates a navigation error:
« Confirm that the navigation database is up to date.
¢ Check for any conflicts between the flight plan and ATC instructions.
« Verify that the aircraft's GPS and VOR receivers are functioning.
Fuel Calculation Discrepancies
If the fuel calculations appear inconsistent:
e Double check the aircraft weight and balance inputs.

e Ensure that wind, temperature, and pressure data are accurately entered.
e Consult the aircraft’s weight and balance manual for reference.

Autopilot Communication Failures



When the FMC fails to send commands to the autopilot:

« Verify that the autopilot is engaged and powered.
e Check the FMC autopilot interface for any fault codes.
« Reset the autopilot system if necessary.

Safety Considerations and Best Practices

While the FMC greatly reduces pilot workload, it's essential to maintain situational awareness:
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