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The Boeing 737 Next Generation (NG), comprising the -600, -700, -800, and -900 series, remains one of the most 

successful and widely operated narrow-body aircraft in aviation history. For a pilot, transitioning to this platform 

requires more than just basic flying skills; it necessitates a deep, granular understanding of complex systems, 

automated flight logic, and rigorous procedural adherence. The Boeing 737NG Type Rating is the formal

certification process that bridges the gap between general commercial pilot proficiency and the specialized

knowledge required to command these sophisticated machines. This article provides a high-level technical analysis

of the type rating curriculum, the essential documentation framework (FCOM, FCTM, QRH), and the core

mechanics of the aircraft's primary systems.

The Architecture of B737NG Training Documentation

A critical component of the B737NG Type Rating is mastering the documentation suite provided by Boeing. Unlike

smaller general aviation aircraft, the 737NG is governed by a multi-volume set of manuals that define every aspect

of its operation. Understanding where to find information is as important as the information itself.

Flight Crew Operations Manual (FCOM)

The Flight Crew Operations Manual (FCOM) is the primary reference for operating the aircraft. It is typically 

divided into two volumes. Volume 1 contains limitations, normal procedures, and supplementary procedures, along 

with dispatch deviation guides. Volume 2 is a deep dive into aircraft systems, providing the theoretical and 

functional descriptions of the electrical, hydraulic, pneumatic, and fuel systems, among others. Pilots must 

understand the Standard Operating Procedures (SOPs)outlined here to ensure consistency and safety across

the flight deck.

Flight Crew Training Manual (FCTM)

While the FCOM tells you *what* to do, the Flight Crew Training Manual (FCTM)explains *how* to fly it. It

provides the techniques and maneuvers recommended by Boeing. For instance, the FCTM offers detailed guidance

on performing crosswind landings, recovering from upsets, and managing the aircraft's energy during descent. It is

an educational tool designed to refine a pilot's manual handling skills and tactical decision-making.

Quick Reference Handbook (QRH)

In high-pressure situations, pilots rely on the Quick Reference Handbook (QRH). This document contains 

checklists for non-normal and emergency situations. It is structured to allow for rapid identification of a problem and 

the immediate execution of mitigating steps. The QRH includes Memory Items—critical actions that must be

performed from memory before the checklist is even opened, such as in the event of an engine fire or rapid

depressurization.

Core Mechanics and System Integration

The transition to the 737NG involves moving from cable-and-pulley logic (though the 737 retains some mechanical 

links) to a highly integrated digital environment. Pilots must understand the interplay between the Flight 



Management System (FMS) and the aircraft's physical control surfaces.

The Powerplant: CFM56-7B Engines

The 737NG is powered by the CFM56-7B series high-bypass turbofan engines. During ground school, pilots 

analyze the dual-rotor design (N1 and N2), the Electronic Engine Control (EEC) logic, and the various start 

sequences. Understanding the Aborted Engine Startprocedure is a fundamental requirement, focusing on

monitoring EGT (Exhaust Gas Temperature) and N2 rotation speeds to prevent internal damage.

Hydraulic System Redundancy

The 737NG utilizes three hydraulic systems: System A, System B, and the Standby System. Each system operates

at a nominal pressure of 3,000 psi. A key focus of the type rating is understanding the redundancy built into these

systems. If System A fails, certain flight controls and the landing gear extension/retraction logic are affected,

requiring the crew to utilize System B and manual reversion or the standby system for specific functions.



System Component Primary Hydraulic Source Redundancy/Backup

Ailerons & Elevators Systems A & B Manual Reversion (Cables)

Rudder Systems A & B Standby Hydraulic System

Landing Gear System A Manual Extension (Gravity)

Leading Edge Flaps/Slats System B Standby Hydraulic System

Normal Brakes System B System A (Alternate Brakes)

Theoretical Framework of the Ground Course

The ground school phase of the B737NG type rating typically spans 72 to 80 hours of classroom or computer-

based training (CBT). It is a rigorous academic period where the pilot's internal "mental model" of the aircraft is

built. Key areas of focus include:

•  Electrical System: Analyzing the AC and DC power distribution, the role of the Integrated Drive Generators 

(IDGs), and the Auxiliary Power Unit (APU) as a secondary power source.

•  Pneumatics and Air Conditioning: Understanding bleed air logic, the dual-pack cooling system, and the 

pressurization controller which maintains cabin altitude.

•  Flight Management Computer (FMC): Learning how to program the Control Display Unit (CDU) for 

performance, navigation, and vertical profile management. This is often the steepest learning curve for pilots new to 

glass cockpits.

•  Autoflight System: Mastering the Mode Control Panel (MCP) and understanding the transitions between 

LNAV, VNAV, Heading Select, and Level Change.

Mathematical Models in Performance Planning

Performance calculation is a significant part of the type rating. Pilots must calculate V-speeds (V1, Vr, V2) based on 

aircraft weight, runway length, flap setting, and ambient temperature. The formula for the Balanced Field Lengthis

implicitly used to ensure that the aircraft can either stop or continue the takeoff safely in the event of an engine

failure at V1.

Furthermore, pilots study the Optimum and Maximum Altitudes. The optimum altitude is where the aircraft

achieves the highest fuel efficiency, calculated by the FMC based on the current weight and Cost Index (CI).

Operating above the maximum altitude can lead to the "coffin corner," where the margin between the high-speed

buffet and the low-speed stall becomes dangerously narrow.

The Simulator Phase: From Fixed Base to Full Flight

Once the ground school is complete, pilots transition to the simulator. This phase is divided into Fixed Base

Simulators (FBS), which focus on procedure and FMC setup, and Full Flight Simulators (FFS), which provide full

motion for realistic handling.

Phase 1: Cockpit Familiarization and SOPs

In the initial sessions, the focus is on the "scan flow." Each pilot has a specific sequence of switches and checks 

they must perform. This is the foundation of Multi-Crew Coordination (MCC). The goal is to ensure that the flight



deck remains organized and that both the Pilot Flying (PF) and Pilot Monitoring (PM) are synchronized.

Phase 2: Maneuvers and Abnormal Procedures

This is where the training intensifies. Pilots practice handling engine failures at V1, steep turns, stall recoveries, and 

various instrument approaches (ILS, RNAV, VOR). The training emphasizes the use of the Autopilot Disengage 

and Autothrottle Disconnect for manual flying during critical phases.

Phase 3: LOFT (Line Oriented Flight Training)

LOFT sessions are real-time simulations of a complete flight from gate to gate. Instructors introduce complex, 

layered problems—such as a minor system failure combined with poor weather at the destination—to test the 

crew's Aeronautical Decision Making (ADM) and Threat and Error Management (TEM).

Technical Analysis of Emergency Scenarios

A type-rated 737NG pilot must be a master of troubleshooting. The training curriculum uses case studies of

historical incidents to teach the importance of proper checklist execution.

Airspeed Unreliable

One of the most challenging scenarios is Airspeed Unreliable, often caused by blocked pitot tubes. Pilots are 

taught to disregard the fluctuating airspeed indicators and instead fly the aircraft using known Pitch and Power

settings. For example, in a clean configuration at a specific weight, a pitch of 4 degrees and a 75% N1 power

setting will yield a predictable level flight, regardless of what the airspeed tape shows.

Aborted Engine Start Logic

The B737NG start sequence is monitored closely. If the EGT exceeds the starting limit (725°C) or if there is no N1

rotation before the fuel lever is raised, the start must be aborted. The procedural execution involves: Engine Start

Lever (Affected Engine)...CUTOFFAllow the starter to continue motoring the engine to clear residual fuel and cool

the EGT.

Comparison: 737NG vs. 737 Classic

Understanding the evolution of the 737 is vital for pilots transitioning from older models. The NG introduced

significant aerodynamic and technological improvements.



Feature 737-300/400/500 (Classic) 737-600/700/800/900 (NG)

Wing Design Standard Winglet-free New Aerodynamic Wing (Optional 
Winglets)

Avionics Electromechanical/Early EFIS Fully Integrated Glass Cockpit (LCDs)

Max Ceiling 37,000 ft 41,000 ft

Engine Model CFM56-3 CFM56-7B (Higher Thrust/Efficiency)

FMC Capability Limited Memory/Speed Advanced VNAV/LNAV and RNP 
Capacity

The Final Checkride: Standards of Proficiency

The culmination of the type rating is the Practical Testor checkride. An examiner evaluates the pilot's ability to

operate the aircraft within strict tolerances. For example, during a precision approach, the pilot must maintain the

glide slope and localizer within one dot of deviation. On a non-precision approach, the altitude must be maintained

within +/- 100 feet. Failure to adhere to these standards, or a violation of a "boldface" memory item, results in a

failure of the checkride.

However, the checkride is not just about flying the airplane; it is about managing the resources available. This 

includes effective communication with Air Traffic Control (ATC), proper use of the flight attendants in emergencies, 

and the ability to maintain Situational Awareness (SA) throughout the flight.

Synthesis of Operational Competency

The journey toward a Boeing 737NG type rating is an intensive process that transforms a generalist pilot into a

specialist. It requires a synthesis of theoretical knowledge, manual dexterity, and psychological resilience. By

mastering the FCOM, FCTM, and QRH, and by understanding the deep integration of the aircraft's mechanical and

digital systems, a pilot becomes equipped to handle the complexities of modern commercial aviation.

As the aviation industry continues to evolve with the 737 MAX and future narrow-body designs, the 737NG remains

the definitive benchmark for pilot training. The rigorous standards set during the type rating ensure that every time

a passenger steps onto a 737NG, they are in the hands of professionals who have mastered one of the most

capable flying machines ever built. The depth of this training is what maintains the exemplary safety record of the

Boeing 737 fleet worldwide, proving that the synergy between a well-designed machine and a highly trained human

is the ultimate safeguard in the skies.
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