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In the high-stakes environment of commercial aviation, the Boeing 737 remains one of the most
prolific yet complex narrow-body aircraft ever engineered. For professional pilots, mastering the
basic flight controls is only the beginning. The real challenge lies in managing the hundreds of
potential non-normal situations that can arise during flight operations. This is where the B737
Management Reference Guide (MRG), authored by Captain Pat Boone, becomes an
indispensable asset. Far more than a mere summary of the Flight Crew Operations Manual
(FCOM), the MRG provides a deep-dive technical analysis and management strategy for over 300
non-normal scenarios, bridging the gap between theoretical system knowledge and practical
cockpit decision-making.

The Evolution of the B737 Management Reference Guide

The B737 MRG was born out of a necessity for greater clarity in the cockpit. While Boeing provides
the Quick Reference Handbook (QRH) for immediate action, it often lacks the ‘'why' behind specific
procedures. Captain Pat Boone, with over 20,000 flight hours and 30 years of experience,
developed the MRG to provide pilots with the technical background and management advice
needed to handle complex failures. Over the years, the guide has evolved alongside the aircraft
itself, moving from the 737 Original and Classic series to the Next Generation (NG) and the latest
B737 MAX (7/8/9/10) variants.

Scope and Target Audience

The MRG is specifically designed for professional airline pilots and simulator instructors. It
serves as a secondary reference to complement the manufacturer's documentation. Its primary
goal is to enhance situational awareness (SA) by providing technical notes that explain the
consequences of system failures on other interconnected systems. For example, a failure in the
electrical system doesn't just affect lights; it can degrade flight spoilers, fuel pumps, and hydraulic
cooling, depending on the specific bus lost.

Technical Framework: Comparing Standard Documentation vs.
MRG

To understand the value of the MRG, one must look at the hierarchy of flight documentation.
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Standard manuals are often restricted by legal and liability constraints, leading to 'minimalist’
instructions. The MRG, however, operates as a private publication that offers broader context.
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Document Type Source Primary Purpose Level of Detail

FCOM Boeing Standard Operating Comprehensive / Systemic
Procedures (SOP)

QRH Boeing Checklists for non-normal | Instructional / Immediate
events
B737 MRG Pat Boone / MCC Technical analysis and In-depth / Analytical

management strategy

MEL Operator/FAA Minimum Equipment for Regulatory / Operational
Dispatch
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Core Mechanics: Managing 'Non-Normals'

A 'non-normal’ in aviation terms is any condition that deviates from standard operation, ranging
from a simple sensor failure to a dual engine flameout. The MRG categorizes these into logical
blocks, providing a structured workflow for the crew. The methodology often follows a professional
decision-making model such as FORDEC (Facts, Options, Risks, Decisions, Execution, Check) or
DODAR (Diagnose, Options, Decide, Act, Review).

The Technical Workflow for System Failures

When a master caution illuminates, the MRG suggests a disciplined approach beyond just reading
the checklist:

1.

Technical Problem Identification: Determine the root cause. Is it a sensor failure (false
warning) or a physical system degradation?

Airplane Control: The Pilot Flying (PF) maintains the flight path. The MRG emphasizes that 'no
technical problem is more important than flying the airplane.’

Holding and Fuel Management: Many non-normal situations require time. The MRG provides
formulas for fuel burn in various configurations (e.g., gear down, flaps extended) to determine
maximum holding time.

Cabin Coordination: Providing clear instructions to the Cabin Crew to prepare for a possible
evacuation or a precautionary landing.

Deep Dive: B737-8200 and the MAX Series

The introduction of the B737-8200 (Gamechanger) and the MAX series introduced significant
technical changes that the MRG covers extensively. The 8200, a high-density variant of the MAX 8,
features additional exit doors (Mid-Exit Door or MED) and specific evacuation procedures that differ

from the standard NG models.

Key Differences Analyzed in the MRG MAX

- MCAS (Maneuvering Characteristics Augmentation System): The MRG provides the most

updated technical breakdown of how MCAS integrates with the Flight Control Computers
(FCC) and the safety redundancies implemented post-grounding.

Display Electronics Unit (DEU) Failures: On the MAX, the large format displays offer more
information, but a failure can be more disorienting. The MRG details 'Display Switching' logic in
high-stress environments.

Engine Logic (LEAP-1B): Detailed notes on the CFM LEAP-1B engines, including thermal
cooling cycles and Electronic Engine Control (EEC) 'Soft' vs 'Hard' modes.
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Mathematical Models in Take-Off Performance

One of the most critical sections of the MRG involves Take-Off Performance. Pilots must calculate
V-speeds (V1, Vr, V2) based on weight, altitude, temperature, and runway conditions. The MRG
provides supplemental tables for 'Assumed Temperature' thrust reduction, helping pilots
understand the trade-offs between engine longevity and safety margins.

The Formula for Flex Temp Logic

While the FMC (Flight Management Computer) handles most calculations, the MRG explains the
underlying physics: Reduced Thrust = (Actual Weight / Maximum Weight) * Adjusted
Temperature Factor. Understanding this helps pilots identify when an FMC-calculated V-speed
'looks wrong," a crucial skill in preventing runway overruns.

Comparison Matrix: B737 NG vs. B737 MAX Systems

The MRG provides side-by-side technical notes to help pilots transitioning from the NG to the MAX.
These differences are often subtle but critical for safety.

Page 5 of 9



System Component

Displays
Engine Anti-Ice
Spoilers

Nose Gear

B737 Next Generation (NG)
6 Small Display Units

Manual Bleed Air Valve
Mechanical/Hydraulic

Standard steering

Page 6 of 9

TECHNICAL GUIDE | TECHNICAL PAPER
B737 MAX Series
4 Large 15.1-inch LCDs
Electronic Control (EEC) Integration
Fly-By-Wire (FBW) Flight Spoilers

Steering Angle Sensor
Enhancement
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Case Study: Hydraulic System B Failure Management

To illustrate the depth of the MRG, consider a loss of Hydraulic System B. The Boeing QRH will
direct the pilot to use manual gear extension and alternate flaps. However, the B737 MRG goes
further by listing the 'hidden' consequences:

- Loss of Yaw Damper: Increased pilot workload in turbulent conditions.
- Loss of Inboard Spoilers: Increased landing distance (factors provided in the MRG tables).
- Loss of Autobrakes: Manual braking required; consideration for brake energy limits.

- Category Il/lll Capability: The aircraft is no longer capable of autoland; the MRG provides the
minimum visibility requirements for a manual landing in this state.

Field Guide: Integration into Modern Flight Decks

Modern pilots no longer carry heavy paper binders. The B737 MRG has transitioned into the digital
age with the B737 MRG APK for Android and iOS, as well as E-Learning packs for the 8200. This
allows for instant searching of keywords during ground study or simulator briefings.

Procedures for EFB (Electronic Flight Bag) Use

1. Offline Access: Ensure the MRG database is downloaded for use in 'Airplane Mode.'

2. Cross-Referencing: During briefing, use the MRG to check 'Technical Notes' for any MEL
items active on the aircratft.

3. Note Annotation: Professional pilots use the app to highlight specific operator-dependent
procedures (e.g., specific Ryanair or Southwest SOPS).

Operational Challenges and Troubleshooting

In the real world, malfunctions rarely happen in isolation. '‘Cascading failures' occur when one
system failure triggers another. The MRG is famous for its 'Management' advice, which focuses on
the human element and cognitive load.

Avoiding Confirmation Bias

The guide warns pilots against ‘confirming' a failure too quickly. If a GEN OFF BUS light
illuminates, the MRG suggests verifying engine parameters before assuming it is purely an
electrical issue. It could be the first sign of an engine flameout or oil pressure loss.

Table: Common Error Modes and MRG Solutions
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Operational Challenge Potential Pilot Error MRG Technical Solution
Engine Fire Immediate shutdown without Confirm fire through secondary
verification indications (EGT/Fuel Flow)
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Synthesizing Technical Mastery and Operational Safety

The Boeing 737 is a masterpiece of engineering, but its safety record relies heavily on the
proficiency of the pilots at the controls. The B737 Management Reference Guide serves as the
ultimate bridge between the aircraft's hardware and the pilot's software-the brain. By providing
technical clarity, management strategies, and deep-dive explanations of over 300 non-normal
scenarios, the MRG ensures that when the master caution light illuminates, the crew reacts not
with panic, but with professional, informed precision.

As aviation continues to move toward increased automation with the MAX and beyond, the
fundamental need for pilots to understand the 'inner workings' of their aircraft has never been
greater. The MRG remains the most trusted professional reference worldwide because it respects
the complexity of the machine while empowering the pilot to be a true manager of the flight deck.
Whether you are flying the NG, the MAX, or the 8200, the technical insights provided by Captain
Pat Boone are an essential component of a safe and professional flying career.
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