AVIATION TECHNICAL TRAINING

The Definitive Guide to Boeing 737 Training: Flight Crew
and Maintenance Excellence

Published: May 7, 2026 | Index ID: #438

The Boeing 737, particularly the Next Generation (NG) variants encompassing the -600, -700, -800, and -900
series, remains one of the most prolific and successful narrow-body aircraft in aviation history. Operating such a
sophisticated machine requires a rigorous, multi-faceted training approach that bridges the gap between theoretical
engineering and practical flight deck application. This guide provides an in-depth exploration of the Boeing 737
Flight Crew Training Manual (FCTM), maintenance training standards under EASA Part-66, and the technical
intricacies of key systems such as ATA 28 (Fuel) and ATA 76 (Engine Controls).

The Framework of Boeing Operational Philosophy

Training for the Boeing 737 is not merely about memorizing switches; it is about adopting an operational philosophy
established by Boeing over decades of flight testing and real-world feedback. The Flight Crew Training Manual
(FCTM)serves as the primary reference for this philosophy. While the Flight Crew Operating Manual (FCOM)
provides the 'what' and 'when' of procedures, the FCTM provides the 'how' and ‘why.'

Operational Policy and Standardization

Boeing operational policies are designed to ensure safety through standardization. This involves Normal
Procedures, Non-Normal Procedures, and Maneuver Techniques. For instance, the use of LNAV (Lateral
Navigation) and VNAV (Vertical Navigation)is prioritized to reduce pilot workload and increase situational
awareness. Training emphasizes the transition from manual flight skills to automated system management,
ensuring that pilots remain competent in both domains.

Boeing 737 Type Rating: The Path to the Flight Deck

Acquiring a Boeing 737 Type Rating is a significant milestone for any pilot. This certification, regulated by bodies
like the FAA, EASA, or DGCA, ensures that the pilot is qualified to act as a crew member on the specific aircraft
type. The process is typically divided into three distinct phases:

e Ground School: A deep dive into aircraft systems, including electrical, hydraulic, pneumatic, and flight control
systems. This phase often utilizes Computer-Based Training (CBT) and Web-Based Training (WBT).

¢ Fixed Base Simulator (FBS): Initial procedural training where pilots learn to navigate the cockpit and execute
standard operating procedures (SOPs) without the motion of the aircraft.

¢ Full Flight Simulator (FFS): The final phase involving high-fidelity motion simulators that replicate every aspect
of the flight environment, including emergency scenarios and adverse weather conditions.

Comparison of Type Rating Requirements by Authority



Requirement EASA (Part-FCL) FAA (Part 121/135) DGCA (India)

Prerequisites CPL with ME/IR, ATPL CPL with ATP Certificate CPL with Technical
Theory Specifics
Simulator Hours Typically 32-40 Hours Varies by Curriculum Minimum 36 Hours
Base Training 6 Take-offs and Landings Not always required if FFS 4-6 Circuits and Landings
Level D
Recurrent Training Every 12 Months Every 6-12 Months Every 6 Months

Technical Breakdown of Aircraft Maintenance Training

Aviation safety is equally dependent on the technicians who maintain the airworthiness of the fleet. Boeing 737
Maintenance Training Manuals are structured according to the ATA (Air Transport Association) 104
specification, which defines different levels of training depth.

Maintenance Training Levels (T1/T2)

1. Level 1: General Familiarization. Provides a brief overview of the airframe, systems, and powerplants. It
focuses on the general layout and safe operation of the aircraft.

2. Level 2: Ramp and Transit. Adds system descriptions and component locations. It is designed for technicians
who perform daily inspections and minor troubleshooting.

3. Level 3: Line and Base Maintenance. This is the most intensive level. It includes detailed descriptions of
systems, operation, component location, removal/installation, and complex troubleshooting procedures. This level is
essential for B1 (Mechanical) and B2 (Avionics) licensed engineers.

ATA 28: Fuel System Engineering

The Boeing 737 Fuel System is a critical area of study in the B737-300/400/500 (Classic) and the 600-900 (NG).
The system is designed to provide a continuous, regulated flow of fuel to the engines under all flight conditions. Key
components studied in ATA 28 include:

¢ Fuel Tanks: Integrated wing tanks and a center tank.

e Boost Pumps: AC-powered pumps that deliver pressurized fuel to the engine-driven pumps.

¢ Crossfeed Valves: Essential for maintaining fuel balance between the left and right tanks.

« Digital Fuel Quantity Indication System (FQIS): Uses sensors to provide precise fuel mass measurements,
accounting for temperature and density changes.

A core technical concept in fuel management is the Scavenge System. In the 737 NG, fuel is automatically
scavenged from the center tank to the main tanks to ensure all usable fuel is consumed, preventing unnecessary
weight and center-of-gravity shifts.

ATA 76: Engine Controls and the CFM56 Powerplant

The CFM56-7B engine powers the Boeing 737 NG. Mastery of ATA 76 (Engine Controls)is vital for both pilots
and engineers. The system has evolved from mechanical linkages to high-integrity electronic control.

The Role of the EEC (Electronic Engine Control)

The Electronic Engine Control (EEC) is a digital computer that manages the engine's performance. It monitors



parameters such as N1 (Low-Pressure Compressor Speed), N2 (High-Pressure Compressor Speed), and
EGT (Exhaust Gas Temperature). The EEC provides two primary modes:

¢ Normal Mode: The EEC uses air data and engine sensor inputs to set thrust based on throttle position,
providing full protection against overspeed and overtemp.

« Alternate Mode: A backup mode used when sensor data is lost. In this mode, the EEC uses a schedule to
provide thrust, but the pilot must be more vigilant about engine limits.

Engine Control Mechanism Matrix



Feature Hydro-Mechanical (Older B737) FADEC / EEC (B737 NG)

Thrust Management Mechanical Cables/Levers Electronic Signals (Fly-by-wire)

Advanced Training Tools: Handbooks and Simulations

Modern training has moved beyond static manuals. The 737 Handbook and interactive Mock-ups are now
standard. These tools utilize Augmented Reality (AR) and high-definition photography to give students a virtual
tour of the cockpit and electronics bay. For maintenance students, B1/B2 Training Manualsnow include interactive
wiring diagrams and 3D component locators, significantly reducing the time required to master the aircraft's
physical layout.

The Boeing Pre-Employment Training Program (BPET)

The BPET is an specialized initiative aimed at preparing aspiring technicians for the rigorous environment of a
Boeing-certified facility. It focuses on the Quality Management Systems (QMS) and Standardized Work
Instructions (SWi)that are unique to Boeing’s manufacturing and maintenance ecosystem. This program ensures
that even before a technician touches an aircraft, they are aligned with the company's safety and precision culture.

Case Study: Troubleshooting Fuel Imbalance

In both flight training and maintenance training, the Fuel Imbalancescenario is a common case study.
Understanding the physics and the procedural steps is essential for certification.

Scenario Analysis

Suppose a 737 NG develops an imbalance of 1,000 Ibs between the No. 1 and No. 2 main tanks. The FCTM and
QRH (Quick Reference Handbook) dictate specific actions:

1. Verification: Confirm the imbalance is not due to a fuel leak. A leak requires an immediate engine shutdown
or landing, whereas a simple imbalance allows for rebalancing.

2. Action: Open the Crossfeed Valve and turn off the boost pumps on the 'low' tank. This forces the engine on
the 'low' side to draw fuel from the 'high' tank.

3. Monitoring: Close the crossfeed valve once the tanks are within the 1,000 Ib limit (usually rebalanced to near-
equal levels).

From a maintenance perspective, this requires checking the Fuel Quantity Sensors and Calibrations within ATA
28 to ensure the indication itself isn't the fault. Engineers use the BITE (Built-In Test Equipment)on  the  FQIS
processor to isolate faulty probes or wiring issues.

The Critical Role of Part-147 Organizations

For maintenance training to be recognized by authorities like UKCAA or EASA, it must be delivered by a Part-147
Approved Training Organization (ATO). These organizations provide the B1/B2 Maintenance Training Manuals
that are meticulously updated to reflect the latest Boeing Service Bulletins (SBs) and Airworthiness Directives
(ADs). Training at a Part-147 facility ensures that the technician's "Type Training' is legally valid for entry into their
aircraft maintenance license (AML).

Key Benefits of Part-147 Training:

e Standardized Examinations: Ensures all technicians meet a high minimum knowledge threshold.



¢ Practical Assessment: Students must demonstrate competence in tasks like 'Safety Wiring,' '‘Component
Replacement,’ and 'System Testing' on actual aircraft or high-fidelity trainers.

¢ Regulatory Path: Provides a clear legal pathway to becoming a Certifying Staff member, authorized to sign off
on aircraft release to service (CRS).

Technical Synthesis: Integrating Human Factors and Technology

The ultimate goal of 737 training is the integration of human decision-making with advanced technology. This is
often referred to as CRM (Crew Resource Management) for pilots and HF (Human Factors) for maintenance
staff. For pilots, this means understanding the LNAV/VNAYV logic so deeply that they can anticipate the aircraft's
next move. For engineers, it means understanding the ATA 76logic so they can diagnose an intermittent engine
fault that only appears at high altitudes.

As the Boeing 737 continues to evolve with the MAX series, the foundational knowledge found in the 737 NG
Training Manualsremains the bedrock of safety. The transition from the NG to the MAX involves 'Difference
Training," but the core principles of ATA chapters and Boeing operational policy remain remarkably consistent,
proving the robustness of the original design philosophy.

Success in this field requires a commitment to continuous learning. Whether it is through studying the General
Familiarization Manual, attending a Cockpit4u type rating course, or analyzing CFM56engine performance data,
the modern aviation professional must be a master of both the technical detail and the broad operational context.
By adhering to the standards set forth in the Boeing training ecosystem, the aviation industry ensures that the 737
remains one of the safest and most efficient modes of transport in the world.
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