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The Boeing 747-400 represents one of the most significant leaps in aerospace engineering, transitioning the iconic 

\"Queen of the Skies\" from a high-workload analog cockpit to a sophisticated digital environment. For engineers, 

maintenance technicians, and flight simulators, understanding the physical and electronic architecture of this 

aircraft is a monumental task. With approximately 6 million individual components, the Boeing 747-400 requires a 

rigorous Component Locator Guide (CLG) and a comprehensive Minimum Equipment List (MEL)to ensure

safety and operational efficiency.

1. The Architecture of the Component Locator Guide (CLG)

A Component Locator Guide is the primary reference used by maintenance personnel to identify the physical 

location of line-replaceable units (LRUs), sensors, valves, and structural elements. In the context of the 747-400, 

the CLG is organized by ATA Chapters(Air Transport Association) and zones. The aircraft is divided into major

zones: Zone 100 (Fuselage Lower), Zone 200 (Fuselage Upper), Zone 300 (Empennage), Zone 400 (Powerplant

and Nacelles), Zone 500 (Left Wing), and Zone 600 (Right Wing).

1.1. Zone-Based Physical Distribution

The 747-400 utilizes a grid-based system for locating parts. For instance, the Standard Galley Locations and 

Lower Hold Cargo Door Arrangementsare critical for weight and balance calculations. The lower cargo hold is

divided into Forward, Aft, and Bulk compartments. The component locator specifies the exact frame numbers

(stations) for the door actuators and proximity sensors that signal the cockpit if a latch is not secured.

1.2. Engineering Complexity and Parts Integration

The assertion that a Boeing 747 is composed of 6 million parts highlights the logistical challenge of maintenance. 

These parts include everything from the GE CF6-80C2 enginecomponents to the smallest rivets and circuit

breakers. A technical breakdown of the 747-400’s assembly includes:

•  Fasteners: Over 3 million rivets and bolts.

•  Wiring: Approximately 171 miles (275 km) of electrical wiring.

•  Control Surfaces: Complex linkages for inboard/outboard ailerons, spoilers, and triple-slotted flaps.

2. Electrical Systems and Circuit Breaker Management

One of the most vital sections of the Boeing 747-400 Operations Manualis the circuit breaker (CB) location chart.

For operators like British Airways, maintaining a precise chart of CB panels (such as the P6 and P11 panels) is

essential for troubleshooting electrical faults in-flight and on the ground.

2.1. Main Power Distribution

The 747-400 electrical system is a split-bus system powered by four Integrated Drive Generators (IDGs), one on

each engine. Each IDG provides 90 kVA of three-phase 115V, 400Hz AC power. The system is designed with



redundancy, allowing for automated bus tie closing in the event of an engine failure.

2.2. Circuit Breaker Panels (P6 and P11)

The P6 panel, located behind the first officer, contains the majority of the distribution breakers for the aircraft's 

avionics and environmental control systems. Detailed manuals, such as the iFly 747-400 operations manual,

provide specific coordinates for these breakers. Technical staff use these coordinates to quickly isolate faulty

circuits, preventing thermal incidents or systemic failures.



Panel ID Location Primary Function Redundancy Level

P6-1 Right Hand Aft Cockpit Avionics and Flight 
Management

Triple Redundant

P11 Overhead Panel Lighting and Utility Power Dual Path

P4 Main Overhead Engine Start and Fuel 
Pumps

Direct Access

3. Landing Gear and Hydraulic Systems

The landing gear of the 747-400 is an engineering marvel, consisting of a two-wheel nose gear and a 16-wheel 

main gear arranged in four four-wheel bogies (two wing-mounted and two body-mounted). This configuration is 

designed to distribute the massive Maximum Design Takeoff Weight (MTOW) of up to 875,000 lbs across runway

surfaces.

3.1. Hydraulic System Redundancy

The aircraft employs four independent hydraulic systems. Each engine powers one system via an Engine-Driven 

Pump (EDP), with Air-Driven Pumps (ADP) serving as backups. For example, Hydraulic System 4 is responsible 

for the outboard trailing edge flaps and the main gear brakes. If System 4 fails, the Minimum Equipment List 

(MEL)dictates specific dispatch deviations, such as reduced crosswind limits or increased landing distance

requirements.

3.2. Braking and Steering

The 747-400 features an advanced anti-skid system and autobrakes. The Body Gear Steeringsystem allows the

two body-mounted bogies to pivot in opposition to the nose wheel during tight taxi turns, significantly reducing the

turn radius and minimizing tire scrub. Technical manuals specify the location of the hydraulic actuators and

feedback transducers within the wheel wells (Zone 700/800).

4. Propulsion: General Electric Engine Integration

Many 747-400 variants are powered by the General Electric CF6-80C2 high-bypass turbofan engine. Technical 

study data from January 1990 manuals indicates that the component locator for these engines is vital for identifying 

line-replaceable units like the FADEC (Full Authority Digital Engine Control)units and the various oil and fuel

filters.

4.1. Core Engine Components

The CF6-80C2 includes a 14-stage high-pressure compressor (HPC) and a 2-stage high-pressure turbine (HPT).

The component guide lists the precise locations for the igniter plugs, the thrust reverser actuators, and the bleed air

valves. Understanding these locations is critical for technicians performing \"Cold & Dark\" inspections or

borescope maintenance.

4.2. Engine-Airframe Interface

The pylon mounting system involves complex vibration isolation mounts. The 747-400 Component Locator

identifies the fuse pins—structural components designed to fail under extreme load to prevent the engine from

compromising the wing's integrity during a catastrophic event.



5. Operational Procedures: Cold & Dark Start-Up

A \"Cold & Dark\" startup refers to the process of bringing the aircraft from a completely unpowered state to a flight-

ready condition. This procedure is a staple of technical training and advanced flight simulation.

5.1. Sequence of Operations

1.  Battery Switch: Engages the 24V DC battery bus, providing power to the standby instruments and the APU 

starter.

2.  APU Start: The Auxiliary Power Unit (located in the tail cone) is started to provide pneumatic air for engine 

start and AC electrical power via the APU generator.

3.  IRS Alignment: The Inertial Reference System must be aligned by inputting the current GPS coordinates into 

the Flight Management Computer (FMC).

4.  Fuel Management: Turning on the fuel pumps for the tanks containing fuel (Center, Main 1-4, and potentially 

Stabilizer tanks).

5.  Engine Start: Utilizing the bleed air from the APU to rotate the N2 core of each GE engine, followed by fuel 

introduction at the specified RPM.

6. Maintenance Strategy: MEL and Dispatch Deviation

The Minimum Equipment List (MEL) and Dispatch Deviation Procedures (DDP)are the governing documents

for commercial operations. They define what equipment can be inoperative while still allowing the aircraft to be

legally and safely dispatched.

6.1. MEL Structure for the 747-400

The MEL is categorized by system. For example, if one of the three Flight Management Computers (FMC) is 

inoperative, the MEL might allow dispatch under Category C(repair within 10 days) provided the remaining two

FMCs are functional and redundant navigation procedures are in place. The document uses specific tail numbers

(e.g., TF-AAC, TF-AAD) to track fleet-specific configurations.

6.2. Comparison of 747 Variants



Feature 747-400 747-SP 747-8

Cockpit Crew 2 3 (includes Flight Engineer) 2

Display Type CRT (6 Units) Analog Gauges LCD (Large Format)

Winglets Yes (6 ft) No Raked Wingtips

Engine Control FADEC Mechanical/PMC Advanced FADEC

Max Range ~7,260 nm ~5,830 nm ~7,730 nm

7. Interior Arrangement and Cargo Systems

The 747-400/-400ER interior arrangement is a masterclass in space optimization. The Upper Deck (Zone B) is 

often reserved for premium cabins, while the main deck is partitioned into Zones A through E. The 747-400/-400ER 

Interior Arrangement manual details the seat tracks, galley tie-downs, and emergency exit slide locations.

7.1. Cargo Door Systems

The lower hold cargo door arrangement is a critical part of the fuselage structure. There are three main types of 

cargo doors: the large side cargo door (for pallets), the forward and aft lower doors, and the bulk cargo door. Each 

door is monitored by the EICAS (Engine Indicating and Crew Alerting System). The component locator guide

specifies the location of the proximity switches and the manual locking handles used by ground crews.

7.2. Galley and Lavatory Infrastructure

Maintaining the galleys and lavatories involves a complex network of potable water lines and vacuum waste

systems. The component locator identifies the location of the water heaters, the vacuum blowers, and the waste

tank sensors, typically located in the lower aft section of the fuselage.

8. Troubleshooting and Failure Mode Analysis

Technical writing for the 747-400 must address common failure modes. For instance, an \"AIR COND PACK\" 

advisory message on the EICAS requires the crew to consult the QRH (Quick Reference Handbook). Maintenance 

personnel will then use the CLG to locate the Pack Temperature Controllers  and the Air Cycle Machine (ACM)

in the belly of the aircraft (the wing-to-body fairing area).

8.1. Pneumatic System Leaks

Overhead bleed air ducts are subject to extreme thermal stress. Leak detection loops are positioned along the

ducts. The component locator guide provides the specific loop segment numbers to allow for targeted replacement

without stripping the entire interior lining.

8.2. Avionics Overheating

The Main Equipment Center (MEC), located beneath the cockpit, houses the majority of the aircraft's computers. It

requires constant cooling from the equipment cooling system. Technicians use the manual to locate the supply and

exhaust fans, which are critical for preventing widespread avionics failure due to thermal runaway.

9. Strategic Implications of Technical Documentation



The transition from the 747-400 to more modern airframes like the 747-8 or 777-9 continues to rely on the 

foundational engineering principles established in these manuals. The Boeing 747-400 Component Locator 

Guide remains a vital document for the hundreds of freighter versions still in service worldwide. By centralizing part 

locations, maintenance teams can minimize Aircraft on Ground (AOG)time, ensuring that the global supply chain

remains intact.

As the aviation industry moves toward Digital Twin technology, these vintage manuals provide the baseline data

for creating virtual models of aircraft systems. The meticulous detail found in circuit breaker charts, galley

arrangements, and engine nacelle component guides serves as the ultimate blueprint for the 747-400's enduring

legacy in aerospace engineering. Whether it is a British Airways maintenance technician in London or a simulator

enthusiast in X-Plane, the 747-400's technical documentation is the definitive source of truth for the world's most

recognizable airplane.
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