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In the high-stakes environment of commercial aviation, particularly within the flight deck of the Boeing 737, the 

delta between a standard procedure and a managed crisis often resides in the depth of the pilot’s systems 

knowledge. While the Boeing-issued Quick Reference Handbook (QRH) provides the essential steps for addressing 

non-normal situations, it is often restricted to the \"what\" and the \"how-to-do.\" This leaves a critical gap regarding 

the \"why\" and the broader strategic management of the aircraft during complex failures. This gap is precisely what 

the B737 Management Reference Guide (B737MRG), authored by Captain Pat Boone, aims to bridge. Designed

for professional airline pilots and simulator instructors, the MRG has evolved into a cornerstone of supplemental

technical literature for the B737 Next Generation (NG) and the B737 MAX.

The B737MRG is not merely a checklist; it is a technical compendium that synthesizes over 30 years of operational

experience and 20,000 flight hours into a structured management framework. This article provides an in-depth

technical analysis of the B737MRG’s methodology, its application across different aircraft generations, and its role

in enhancing flight safety through advanced systems understanding and non-normal management advice.

The Theoretical Framework of Non-Normal Management

To understand the utility of the B737MRG, one must first understand the Boeing philosophy of Non-Normal 

Checklists (NNC). Boeing’s standard operating procedures (SOPs) are designed to be concise to minimize error

under high-stress conditions. However, conciseness can occasionally lead to ambiguity when multiple systems fail

simultaneously or when a failure does not perfectly align with a pre-defined checklist.

The Knowledge Gap in Standard Documentation

Standard documentation such as the Flight Crew Operations Manual (FCOM) and the QRH focuses on the

immediate mitigation of risk. The B737MRG introduces a secondary layer of analysis, which Captain Pat Boone

categorizes as \"Management Advice.\" This includes:

•  Technical Nuances: Understanding the hidden downstream effects of a system failure (e.g., how a loss of 

System A hydraulics affects landing distance beyond just the primary flight control degradation).

•  Operational Consequences: Evaluating the impact of a failure on the remaining flight duration, legal 

requirements for ETOPS (Extended-range Twin-engine Operational Performance Standards), and landing 

performance.

•  Decision Support: Providing a logic-based approach to choosing between multiple available options, such as 

whether to continue to the destination or divert immediately based on technical risk assessment.

Core Logic of the MRG

The B737MRG is structured following the ATA (Air Transport Association)  chapters, ensuring that pilots can 

quickly cross-reference information with other technical manuals. The core logic relies on the FORDEC (Facts, 

Options, Risks, Benefits, Decisions, Execution, Check) or DODAR(Diagnose, Options, Decide, Act, Review)

models, applying them specifically to the mechanical and electronic architecture of the Boeing 737.



Technical Analysis: B737-NG vs. B737-MAX Architecture

A significant portion of the MRG's value lies in its distinction between the NG and MAX families. While they share a

common type rating, their internal logic—particularly regarding flight controls and engine management—differs

substantially. The B737MRG provides specific editions for each, addressing over 300 non-normal scenarios for

each platform.

Comparison of Systems Management

The transition from the NG to the MAX introduced several technical complexities that the MRG dissects. Below is a

comparison matrix of key technical differences handled within the B737MRG frameworks:



Feature / System B737-NG 
(600/700/800/900)

B737-MAX (7/8/9/10) MRG Management Focus

Engine Type CFM56-7B LEAP-1B Thermal management, 
start cycles, and cooling 
periods.

Flight Controls Mechanical with Hydraulic 
Actuation

Fly-by-wire Spoilers / 
MCAS Integration

Handling uncommanded 
nose-down trim and speed 
trim fail.

Display Systems 6 DU (Display Units) - LCD 4 Large Format Displays Information management 
and screen failure 
prioritization.

Bleed Air / Anti-Ice Pneumatic Logic Electronic Bleed Air 
Control (EBAC)

Managing digital controller 
failures and isolation valve 
logic.

Braking / Landing Standard Steel/Carbon 
options

Enhanced Digital Antiskid Calculation of actual 
landing distance (ALD) vs. 
Factored distance.

Deep Dive: Non-Normal Procedural Workflows

The B737MRG categorizes non-normals into specific tiers based on severity and the requirement for immediate 

action. Unlike a standard QRH, the MRG adds a \"Technical Notes\" section for each failure. Let us examine a 

specific technical workflow for an Engine Failure (Non-Restartable).

Phase 1: Immediate Actions (The QRH Baseline)

The pilot performs the memory items: Autothrottle (if engaged) OFF, Thrust lever (affected engine) Confirm and

CLOSE, Engine start lever (affected engine) Confirm and CUTOFF, Engine fire switch (affected engine) Confirm

and PULL. This stops the flow of fuel, hydraulics, and electricity from the damaged unit.

Phase 2: Management & Strategic Analysis (The MRG Enhancement)

Here, the MRG advises the crew to look beyond the checklist:

1.  Electrical Configuration: If the APU (Auxiliary Power Unit) is unavailable, the aircraft is now on a single 

source of power. The MRG explains the Load Shedding logic of the B737. It details which non-essential buses (like 

Galley power) are shed first and how to protect the remaining AC/DC sources to ensure the Flight Management 

Computer (FMC) and critical displays remain powered.

2.  Hydraulic Redundancy: With one engine gone, the associated Engine Driven Pump (EDP) is lost. The MRG 

provides technical insight into the performance of the Electric Motor Driven Pumps (EMDP) and the impact on the 

Standby System activation if the remaining system pressure drops during gear retraction.

3.  Fuel Balance: A single-engine operation leads to fuel imbalance. The MRG provides a mathematical model 

for cross-feeding procedures, ensuring the pilot understands the center of gravity (CG) shifts during the process.

4.  Performance Calculations: The MRG includes tables for Net Flight Path requirements to ensure obstacle 

clearance during the drift-down phase, particularly in mountainous terrain (High-Base operations).

Technical Mechanics of the B737-MAX MCAS and the MRG Response



The B737-MAX editions of the Management Reference Guide provide critical technical breakdowns of the 

Maneuvering Characteristics Augmentation System (MCAS). This is perhaps the most vital area where

supplemental technical knowledge is required.

The MRG explains the MCAS logic: it triggers only when the flaps are UP, the autopilot is OFF, and the aircraft is at 

a high Angle of Attack (AOA). The guide details the technical relationship between the AOA sensors, the Flight 

Control Computer (FCC), and the Stabilizer Trim Motor . In the event of a Runaway Stabilizer(the primary

failure mode associated with MCAS malfunctions), the MRG emphasizes the mechanical disadvantage of the

manual trim wheel at high airspeeds. It provides a procedural strategy for \"roller-coaster\" maneuvers (if

necessary) to unload the stabilizer aerodynamic forces, allowing manual trim inputs—a level of depth not typically

found in standard airline SOPs.

Mathematical Model: Stabilizer Trim Effectiveness

The effectiveness of the stabilizer trim can be modeled as a function of Airspeed ($V$) and the Displacement of the

Stabilizer ($\\delta_s$). The MRG provides insights into why aerodynamic loading increases exponentially:

$$F_{trim} = \\frac{1}{2} \\rho V^2 S C_{m\\delta} \\delta_s$$

Where:

    $F_{trim}$ is the force required to move the trim.

    $\\rho$ is air density.

    $V$ is velocity.

    $S$ is the surface area of the stabilizer.

    $C_{m\\delta}$ is the moment coefficient.

Field Guide: Implementation in Professional Training

Instructors use the B737MRG to create high-fidelity simulator scenarios that go beyond the \"box-ticking\" of an 

annual Checkride. The guide allows for the simulation of \"Multiple Failure\"scenarios which are technically

possible but rarely practiced.

Example: Loss of System A and System B Hydraulics

This scenario is a nightmare for B737 pilots as it leaves the aircraft with only the Standby System (powering the

Rudder and Leading Edge Flaps/Slat actuators via a separate small reservoir). The MRG provides a step-by-step

field guide for this specific total hydraulic failure:

•  Manual Reversion: The MRG describes the physical force required to move the control columns. It isn't just 

\"heavy\"; it requires two-pilot coordination for significant maneuvers.

•  Landing Gear Extension: Manual gear extension logic. The MRG explains that once the gear is down via 

gravity, it cannot be retracted. This has massive implications for a missed approach (Go-Around), as the drag will 

be immense and the climb gradient significantly reduced.

•  Braking Strategy: With only accumulator pressure remaining for the brakes, the MRG advises on a \"One 

Shot\" braking technique to avoid depleting the remaining pressure before the aircraft comes to a complete stop.

Case Study Analysis: The Dual Engine Flameout

While rare, a dual engine flameout (often due to volcanic ash or severe fuel contamination) requires impeccable 

management. The MRG analyzes the B737 NG/MAX APU (Auxiliary Power Unit)envelope. In a dual flameout,



the APU is the lifeblood of the aircraft.

Troubleshooting & Solutions

The MRG provides a technical solution for APU start attempts at high altitudes. While the Boeing FCOM provides a 

maximum altitude for APU start (usually 25,000 ft), the MRG discusses the \"In-Flight Start Envelope\" in detail, 

explaining how airspeed (Ram Air) affects the APU intake and successful combustion. It also details the 

management of Battery Life(usually 30 to 60 minutes depending on state of charge and heated pitot probe

usage) if the APU fails to start, forcing the crew into a limited-time gliding scenario.

Operational Decision Matrix



Priority Action Item Technical Reason (The \"Why\")

1 Maintain Airspeed (270K/.72M) Ensures N2 rotation for potential 
windmill start.

2 Start APU Restores AC power and bleed air for 
engine starters.

3 Identify Glide Range FMC data will be lost; crew must use 
manual glide charts (Approx 2nm per 
1,000ft).

4 Configure for Landing Delayed until field is made, as flaps/
gear increase drag significantly.

The Role of the MRG in the Modern Digital Flight Deck

As aviation moves toward Electronic Flight Bags (EFB), the B737MRG has transitioned from a physical binder to

a sophisticated digital application. This allows for instant searching of keywords, but the fundamental educational

value remains the same: it serves as a bridge between engineering theory and practical piloting.

The guide’s ability to condense complex technical bulletins and Service Letters (SL) from Boeing into readable, 

actionable advice is its greatest strength. For instance, after the MAX return-to-service, there were numerous 

updates regarding the Speed Trim System  and Flight Control Computer (FCC)software. The MRG updated its

sections to explain the new \"Cross-FCC monitoring\" logic, which prevents a single AOA sensor failure from

triggering MCAS—a technical detail that gives pilots greater confidence in the system's revised safety architecture.

Ultimately, the B737 Management Reference Guide is a testament to the importance of continuous learning in the

cockpit. By providing a deep technical understanding of the 737’s systems, it empowers pilots to move beyond rote

memorization and toward genuine command. In a non-normal situation, the most valuable tool a pilot possesses is

not just the checklist in their hand, but the mental model of the aircraft’s inner workings. The MRG provides the

blueprints for that model, ensuring that regardless of whether a pilot is flying a 20-year-old NG or a brand-new

MAX, they have the management advice necessary to achieve a safe outcome. Through its detailed analysis of

over 300 scenarios, its focus on technical accuracy, and its synthesis of decades of experience, the B737MRG

remains an essential asset for any professional serious about mastering the world's most popular narrow-body jet.

Baca Juga (Artikel Terkait)

•  The Comprehensive Guide to Aircraft Performance Theory and Practice for Professional Pilots
   URL: http://alghafgolden.com/aircraft-performance-theory-and-practice-for-pilots.pdf

Tags: #B737MRG  #Boeing 737 NG  #Boeing 737 MAX  #Flight Safety  #Technical Pilot Guide  #Aviation Systems

http://alghafgolden.com/aircraft-performance-theory-and-practice-for-pilots.pdf


Page 1 of 6



Page 2 of 6



Page 3 of 6



Page 4 of 6



Page 5 of 6



Page 6 of 6


