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The Boeing 787 Dreamliner represents a monumental shift in aerospace engineering, moving from traditional
aluminum-based airframes to a primarily composite structure. This transition necessitated a parallel evolution in

how technical documentation is authored, structured, and utilized. For flight crews, maintenance engineers, and
airport planners, the suite of manuals—ranging from the Flight Crew Operations Manual (FCOM) to the Aircraft
Maintenance Manual (AMM) and Structural Repair Manual (SRM)—serves as the definitive authority for safe
and efficient operations. This guide provides an in-depth technical analysis of these documents, their underlying
logic, and their practical application in the modern aviation ecosystem.

1.The Architecture of 787 Technical Documentation

Unlike legacy aircraft platforms where documentation was often siloed between departments, the Boeing 787
utilizes an integrated digital environment. The documentation is designed to support the More Electric Aircraft
(MEA)architecture, where traditional pneumatic and hydraulic systems are frequently replaced by electrical
alternatives. This shift requires a highly detailed approach to technical manuals, ensuring that cross-system
dependencies are clearly articulated for both pilots and technicians.

1.1 Centralization via the Electronic Flight Bag (EFB)

For the flight crew, the primary interface for documentation is the Electronic Flight Bag (EFB). The 787 was
among the first commercial aircraft to be designed with an integrated EFB as a core component of the flight deck
rather than an add-on. This allows for real-time synchronization of the FCOM, Quick Reference Handbook (QRH),
and Performance Tool (OPT). The digital nature of these manuals allows for advanced searchability, hyperlinked
cross-references, and the ability to filter data based on specific aircraft tail numbers (effectivity).

1.2The Role of MSG-3 Logic in Maintenance Planning

The development of the 787 maintenance plan was governed by Maintenance Steering Group-3 (MSG-3) logic.
This task-oriented approach focuses on maintaining the inherent safety and reliability levels of the aircraft. The FAA-
approved maintenance plan for the 787 is significantly more streamlined than previous generations, largely due to
the use of advanced sensors and the Health Management System (HMS), which feeds data directly into the
maintenance documentation workflow. This allows for longer intervals between heavy checks (C-Checks and D-
Checks) and shifts the focus toward condition-based monitoring.

2. Flight Crew Operations Manual (FCOM) Deep Dive

The Boeing 787 FCOMis the primary resource for pilots to understand the operational limitations, normal
procedures, and systems logic of the Dreamliner. It is typically divided into two volumes, though many operators
consolidate these into a digital database.

2.1 Volume 1: Procedures and Performance

This volume focuses on the "how-to" aspects of flying the 787. It includes:

¢ Limitations: Defines the envelope of the aircraft, including maximum takeoff and landing weights, altitude



ceilings, and environmental limits (e.g., maximum crosswind components).

* Normal Procedures: Provides a step-by-step chronological guide from pre-flight preparation to post-flight
shutdown. It emphasizes the "silent cockpit" philosophy and the use of checklists to verify critical actions.

e Supplementary Procedures: Covers non-standard but normal operations, such as cold weather operations,
high-altitude airport procedures, and fuel jettisoning.

2.2Volume 2: Systems Description

Volume 2 provides the theoretical framework for the aircraft's subsystems. This is where the technical complexity of
the 787 is most evident. Key sections include:

e Electrical System: Describes the four 250 kVA starter-generators and the distribution of the 235V AC system,
a significant departure from the standard 115V AC found on the 737 or 777.

« Flight Controls: Explains the Fly-By-Wire (FBW) logic, including C-STAR law and the integration of the vertical
gust suppression system, which enhances passenger comfort.

e Environmental Control Systems (ECS): Details the bleed-less architecture, where air is drawn from dedicated
electric compressors rather than engine bleed air, improving fuel efficiency by approximately 3%.

3. Aircraft Maintenance Manual (AMM) and Troubleshooting

The Aircraft Maintenance Manual (AMM) for the 787 is the bible for Line Aircraft Engineers (LAE). It follows the
ATA iSpec 2200standards, which categorize aircraft systems into numbered chapters (e.g., ATA 24 for Electrical
Power, ATA 27 for Flight Controls).

3.1 Structure and Hierarchy

The AMM is structured to provide both descriptive information and procedural instructions. Each task is typically
divided into:

1. Description and Operation (D&O): Technical background on the component.

2. Removal and Installation (R&l): Step-by-step physical maintenance actions.

3. Adjustment and Test: Procedures to ensure the component is functioning correctly after installation.
4. Inspection/Check: Criteria for determining the airworthiness of a part.

3.2 Fault Isolation Manual (FIM) Integration

On the 787, the AMM works in tandem with the Fault Isolation Manual (FIM) and the Onboard Maintenance
System (OMS). When the aircraft detects a fault, it generates a Maintenance Message and a Fault Code. The
engineer uses the FIM to trace the root cause. Because of the complex networking on the 787 (utilizing the
Common Data Network - CDN), a single physical failure can trigger multiple downstream messages. The FIM is
essential for filtering these and identifying the Line Replaceable Unit (LRU) that requires attention.

4. Structural Repair Manual (SRM) and Composite Maintenance

One of the most significant challenges for operators transitioning to the 787 is the Structural Repair Manual (SRM)
. Since approximately 50% of the airframe by weight is composite (carbon fiber reinforced plastic - CFRP),
traditional metal-working techniques like riveting are often inapplicable.

4.1 Chapter 51: Standard Practices for Composites

ATA Chapter 51 in the 787 SRM is considerably more robust than in previous manuals. It details the chemistry and
physics of composite repair, including:

¢ Damage Assessment: Utilizing ultrasonic testing (UT) and tap testing to identify delamination or core crush



that may not be visible to the naked eye.

e Scarf Repairs: A technique where layers of the composite are tapered back to allow for a flush repair patch,
maintaining the aerodynamic profile and structural integrity.

¢ Hot Bonded Repairs: Using heat lamps or heat blankets to cure pre-impregnated (pre-preg) resin patches at
specific temperature-over-time ramps.

4.2 Comparison of Structural Repair Philosophies

The following table illustrates the primary differences between traditional aluminum repair (found in manuals like
the 737 SRM) and composite repair (787 SRM).



Feature Aluminum Structure (e.g., 737) Composite Structure (787)

Primary Joining Method Riveting / Fastening Adhesive Bonding / Bolting
Damage Detection Visual / Eddy Current Ultrasonic / Thermography

Repair Complexity Medium (Sheet metal work) High (Cleanroom/Temp control)
Corrosion Resistance Requires constant monitoring Inherently resistant

Fatigue Life Finite (Cycles dependent) High (Significantly reduced fatigue)

5. Airport Planning and Ground Operations

The document " 787 Airplane Characteristics for Airport Planning” (ACAP)is crucial for civil engineers and
airport authorities. It ensures that the infrastructure can support the physical and operational requirements of the
Dreamliner.

5.1 Pavement Loading and Landing Gear Configuration

The 787 features a high-pressure tire system and a specific landing gear footprint. The ACAP provides the Aircraft
Classification Number (ACN), which must be compared against the airport's Pavement Classification Number
(PCN). If the ACN exceeds the PCN, the aircraft may be restricted from operating at that airport or limited in its
maximum weight to prevent apron and runway degradation.

5.2 Ground Servicing Points

The manual provides precise coordinates for:

e Fueling Ports: Location and pressure limits for single-point pressure refueling.

¢ Ground Power Units (GPU): The 787 requires 90kVA or 180kVA of power depending on the state of the
onboard systems.

e Potable Water and Waste: Service panel locations to ensure ground crew efficiency during turnarounds.

6. The Dispatch Deviation Guide (DDG) and MEL

In real-world operations, aircraft frequently have minor systems issues that do not compromise safety but must be
managed. This is the role of the Minimum Equipment List (MEL) and the Dispatch Deviation Guide (DDG).

6.1 Understanding MEL Categories

When a fault is identified during pre-flight, the crew references the MEL to determine if the aircraft can fly with the
component inoperative. The MEL is categorized by repair timeframes:

e Category A: Specific time limit (usually very short).
e Category B: 3 consecutive calendar days.

e Category C: 10 consecutive calendar days.

e Category D: 120 consecutive calendar days.

6.2 Technical Workflow for Dispatch

1. Detection: The OMS displays a status message on the flight deck.
2. Reference: The pilot or engineer consults the MEL.



3. Action: If the MEL allows dispatch with the fault, the DDG provides the technical instructions for
"deactivating” or "securing" the system. For example, if a spoiler is inoperative, the DDG might require it to be
physically locked in the retracted position (an "M" procedure) and apply a performance penalty to the takeoff
calculations (an "O" procedure).

7. Case Study: Troubleshooting an Electrical Fault in the G-ZBJB (787-8)

Consider a scenario where the flight crew of a 787-8 (such as G-ZBJB) receives an ELEC GEN DRIVE 1status
message. This indicates an issue with one of the primary engine-driven generators.

7.1 Immediate Pilot Response (FCOM/QRH)

The crew performs the QRH checklist. Since the 787 has four primary generators (two per engine), the loss of one
generator is a non-normal but manageable event. The automated electrical distribution system automatically
reconfigures the buses to ensure that no critical power is lost. The FCOM notes that the APU generators can be
used to augment power if necessary.

7.2 Maintenance Intervention (AMM/FIM)

Upon landing, the LAE accesses the maintenance terminal. The OMS identifies a specific fault code related to the
Variable Frequency Starter Generator (VFSG). The engineer consults the FIM, which leads them to a
troubleshooting tree. In many cases, the solution involves checking the VFSG oil levels or inspecting the Generator
Control Unit (GCU). If the VFSG is determined to be faulty, the AMM provides the procedure for removal and
replacement, which involves a complex de-coupling process from the engine's accessory gearbox.

8. Advanced Maintenance Planning and FAA Approval

The 787's maintenance program is not static. As the fleet matures, Boeing and the FAA continuously review service
data to optimize maintenance intervals. The Maintenance Review Board Report (MRBR)is updated periodically,
allowing airlines to move from a 1,000-hour A-Check to a 1,200-hour or even 1,500-hour interval, significantly
reducing the cost of ownership.

8.1 Digital Records and Blockchain Integration

Modern 787 operators are increasingly moving toward fully digital maintenance records. Every entry in the AMM or
SRM can be linked to a digital signature. There is a growing movement toward using blockchain technology to track
the life-limited parts (LLP) of the 787, ensuring that the documentation for a turbine blade or a landing gear strut is
tamper-proof and easily verifiable by regulatory bodies like the FAA or EASA.

9. Conclusion: The Future of Aerospace Documentation

The Boeing 787 technical documentation suite represents the pinnacle of integrated aviation data. By moving away
from static paper manuals and toward a dynamic, data-driven environment, Boeing has provided pilots and
engineers with the tools necessary to manage one of the most complex machines ever built. The interplay between
the FCOM for operation, the AMM for maintenance, and the SRM for structural integrity creates a safety net that
ensures the Dreamliner continues to set benchmarks for reliability and efficiency. As the industry moves toward
further automation and Artificial Intelligence, these manuals will likely evolve into proactive assistants, predicting
maintenance needs before they even appear on a flight deck display. The foundational logic established in current
787 manuals will remain the blueprint for this digital future, emphasizing accuracy, accessibility, and absolute safety.
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