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The Boeing 737 Next Generation (NG) family, encompassing the -600, -700, -800, and -900

variants, represents one of the most successful and technically sophisticated chapters in

commercial aviation history. As these aircraft operate in diverse environments ranging from

short-haul regional hops to transcontinental routes, the complexity of managing their

systems-especially during non-normal operations-requires more than just basic flight manual

knowledge. This is where the Management Reference Guide (MRG), authored by Captain Pat

Boone, becomes an indispensable asset for professional pilots and technical personnel.

Operational safety in high-performance jet aircraft is predicated on the ability to transition

seamlessly from routine procedures to emergency management. While the official Boeing Quick

Reference Handbook (QRH) provides the 'what to do' in an emergency, the MRG offers the 'why'

and the 'how to manage.' This article provides an exhaustive technical analysis of the B737-NG

management framework, the mathematical underpinnings of performance data, and the procedural

methodologies required to handle over 300 non-normal scenarios.

The Theoretical Framework of B737-NG Systems Management

Managing a modern glass-cockpit aircraft like the 737-NG requires a multi-layered understanding

of system integration. The MRG is designed to bridge the gap between the Flight Crew

Operations Manual (FCOM) and the immediate actions of the Quick Reference Handbook

(QRH). The core philosophy of the MRG is rooted in Threat and Error Management (TEM),

providing pilots with technical notes based on decades of operational experience.

The Documentation Hierarchy

To understand the placement of the B737 Management Reference Guide, one must examine the

hierarchy of documentation used by flight crews:

- FCOM (Flight Crew Operations Manual): The primary source of system descriptions and

standard operating procedures (SOPs).

- QRH (Quick Reference Handbook): A checklist-based document for immediate response to

non-normal situations (e.g., Engine Fire, Rapid Depressurization).

- MRG (Management Reference Guide): A supplementary, high-level analysis tool that provides
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technical depth, system consequences, and management advice for complex failures.

- MEL (Minimum Equipment List): Determines the airworthiness of the aircraft with specific

components inoperative.

The MRG provides a unique service by consolidating information from the Boeing Maintenance

Manual (AMM), the Wiring Diagram Manual (WDM), and the Fault Isolation Manual (FIM) into a

pilot-centric format.

Technical Analysis of B737-NG Variants

The 737 Next Generation was a significant leap from the 737 Classic series (-300/400/500).

Understanding the performance envelopes of these aircraft is critical for management. The

following table illustrates the technical specifications and capacity variances across the NG family.
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Feature 737-600 737-700 737-800 737-900ER

Length 31.2 m 33.6 m 39.5 m 42.1 m

Max Takeoff Weight

(MTOW)

65,544 kg 70,080 kg 79,015 kg 85,139 kg

Typical Cruise Speed Mach 0.785 Mach 0.781 Mach 0.785 Mach 0.780

Engine (CFM56-7B)

Thrust

20k - 22k lbf 20k - 26k lbf 24k - 27k lbf 24k - 27k lbf

Max Range (Full

Load)

3,235 nmi 3,010 nmi 2,935 nmi 2,700 nmi
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The 737-800, the most ubiquitous variant, serves as the baseline for many MRG procedures. The

increased MTOW and wing area compared to the Classic series necessitated a complete redesign

of the flight control logic and the introduction of Speed Trim Systems (STS) and Common

Display Systems (CDS).

Core Mechanics of Non-Normal Management

A 'non-normal' is defined as any condition that deviates from standard operational parameters. The

MRG categorizes these into over 300 specific scenarios. Handling these requires a systematic

approach known as the FORDEC (Facts, Options, Risks, Decide, Execute, Check) or NITS

(Nature, Intention, Time, Specials) model.

Handling Electrical Bus Failures

One of the most complex systems on the 737-NG is the electrical system. A failure of the Transfer

Bus 1 or the Standby Bus can result in a significant loss of instrumentation. The MRG provides

technical notes that explain the 'cascading effect' of these failures. For instance, a loss of Transfer

Bus 2 results in the loss of the Right Electric Hydraulic Pump, which impacts the Landing Gear

retraction and the Autopilot B system.

Mathematical Models for Performance Calculation

B737 performance management relies on the calculation of V-speeds (V1, VR, V2) and climb

gradients. The Performance Reference Handbook, mentioned in the technical data, utilizes

specific algorithms to determine the Balanced Field Length. The formula for the required takeoff

distance (TODR) involves several variables:

Where:T = Thrust (adjusted for Temperature/OAT)P = Pressure AltitudeW = Aircraft WeightV =

V-speeds (V1/VR/V2)G = Runway Gradient and Contamination factor.

The MRG advises pilots on how to manage 'Go/No-Go' decisions when performance margins are

slim, such as during high-altitude, high-temperature (High/Hot) departures where engine

performance is significantly degraded.

The Role of the Component Locator in Maintenance and Safety

Maintenance personnel and flight crews must often identify the physical location of critical

components to verify system integrity. The Component Locator (737NG) identifies the placement

of valves, ducts, and sensors within the airframe. Understanding the location of the Outflow Valve

or the External Power Receptacle is essential for both pre-flight inspections and troubleshooting

in-flight anomalies.
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Key System Component Locations:

- EE Bay (Electronic & Equipment): Located beneath the flight deck; houses the FMC (Flight

Management Computer) and various control units.

- Wheel Well: Contains the hydraulic reservoirs and the main landing gear actuators. Critical for

checking leaks or fire damage.

- APU (Auxiliary Power Unit) Compartment: Located in the tail cone; essential for providing

bleed air and electrical power when engines are off.

- Forward and Aft Cargo Holds: Contain smoke detection systems and fire suppression bottles

(Halon).

Practical Implementation: Step-by-Step Management of an Engine
Failure

In a scenario where an engine fails after V1 (the commit-to-fly speed), the pilot must transition from

a high-workload takeoff phase to a high-stakes management phase. The MRG provides a more

nuanced guide than the QRH for this process.

1. Initial Identification and Flight Path Control

The first priority is maintaining directional control using rudder input to counteract the asymmetric

thrust. The MRG emphasizes the use of the Flight Director (FD) in 'Single Engine' logic, which

adjusts the pitch command to maintain V2 speed.

2. QRH Execution vs. MRG Analysis

While the QRH instructs the pilot to 'Close Throttle' and 'Check for Fire,' the MRG provides

technical notes on the condition of the remaining engine. It advises on Maximum Continuous

Thrust (MCT) settings and the potential for a Dual Engine Failure if the initial failure was caused

by fuel contamination-a detail often omitted from standard checklists.

3. Performance Assessment and Diverting

Using the Performance Reference Handbook, the crew must calculate the Driftdown Altitude.

This is the maximum altitude the aircraft can maintain on a single engine. If the aircraft is over

mountainous terrain (e.g., the Andes or Himalayas), this calculation determines whether the flight

can safely clear the obstacles or must follow a specific 'Escape Maneuver.'

Comparison: Boeing QRH vs. B737 MRG
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Feature Boeing QRH B737 MRG (Pat Boone)

Primary Focus Immediate Action & Safety Management & Deep Technical

Insight

Format Checklist (Task-oriented) Narrative & Analytical

(Problem-oriented)

System Descriptions Minimal Extensive (Source-integrated)

Non-Normal Scenarios Standard FAA/EASA list 300+ detailed variations

Authoritative Source Manufacturer (Boeing) Independent Professional Analysis
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Troubleshooting and Case Studies

A critical aspect of the MRG is its troubleshooting section, which helps pilots interpret 'spurious' or

'nuisance' warnings. For example, a 'FEEL DIFF PRESS' light in the 737NG can be triggered by a

genuine hydraulic imbalance or a simple sensor failure. The MRG provides a step-by-step logic

gate to determine if the flight controls are actually compromised.

Case Study: Loss of All Generators

In a total loss of AC power, the aircraft reverts to Standby Power (Battery through the Static

Inverter). The QRH provides the procedure to restore power. However, the MRG explains that in

this state, the pilot has approximately 30 to 60 minutes of battery life (depending on battery health

and load). It identifies which systems will remain active (e.g., Captain's PFD, NAV 1, VHF 1) and

which will be lost (e.g., Flap indicators, many lights, all galleys). This allows the Captain to prioritize

an immediate landing over attempting extensive troubleshooting.

Advanced Operational Logistics: The Digital Transition

The modern B737 pilot no longer relies solely on heavy paper manuals. The transition to Electroni

c Flight Bags (EFBs) has integrated the MRG and Performance Reference tools into tablet

applications. These apps allow for real-time calculations of landing distances on contaminated

runways (e.g., snow, slush) using TALPA (Takeoff and Landing Performance Assessment)

data. The digital MRG features color-coded indices that allow a pilot to find a specific failure note in

seconds, significantly reducing the cognitive load during high-stress events.

Technical Integration of Mobile Tools:

- Offline Access: Ensuring all data is stored locally for use in 'No-WiFi' cockpit environments.

- Interactive Schematics: High-resolution diagrams of the fuel, hydraulic, and air systems.

- Search Functionality: Instant access to 20,000+ hours of flight experience notes by keyword.

The Evolution of the 737 Pilot Profile

As the B737 continues to evolve with the MAX series, the foundational knowledge contained in the

NG Management Reference Guide remains the bedrock of 737 operations. The 'Pilot Tools'

mentioned in the technical data-ranging from performance apps to component locators-reflect a

shift in aviation from manual mastery to Systems Management Mastery. A pilot today is as much

a systems engineer as they are a stick-and-rudder flyer.

The depth provided by the MRG ensures that when an aircraft encounters a 'non-normal' situation,

the crew is not merely reacting to lights and buzzers. Instead, they are executing a managed
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response based on technical certainty. By understanding the intricate connections between the

Boeing 737-NG's pneumatic, hydraulic, and electrical systems, and by utilizing the management

strategies pioneered by experts like Captain Pat Boone, pilots can maintain the highest standards

of safety in an increasingly complex airspace.

Ultimately, the synthesis of manufacturer-provided procedures (QRH/FCOM) and independent

technical analysis (MRG) creates a comprehensive safety envelope. This dual-source approach

allows for a more resilient operational culture, where failures are anticipated, understood, and

managed with surgical precision. As the 737-NG remains a workhorse of the skies for the

foreseeable future, these technical guides will continue to be the primary tools for ensuring that

every 'non-normal' ends in a safe and normal landing.
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