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In the high-stakes environment of commercial aviation, the ability to manage complex systems and emergency
scenarios with precision is what separates successful flight operations from catastrophic outcomes. For the Boeing
737—the world's most prolific narrow-body jet—the Quick Reference Handbook (QRH) serves as the primary
tactical document for pilots to address non-normal and emergency situations. This article provides a technical deep-
dive into the structure, philosophy, and application of the Boeing 737 QRH, exploring its integration with the Flight
Crew Operations Manual (FCOM) and the Management Reference Guide (MRG).

The Theoretical Framework of Aviation Emergency Documentation

The Boeing 737 QRH is not merely a collection of checklists; it is a meticulously engineered cognitive tool designed
to reduce pilot workload during periods of high stress. The design philosophy behind the QRH is rooted in Human
Factors (HF) engineering. When an abnormal light illuminates or a system failure occurs, the human brain
transitions from "System 2" (slow, logical thinking) to "System 1" (fast, intuitive, and sometimes error-prone
thinking). The QRH provides a standardized path back to logical, safe operation.

The Hierarchy of Technical Manuals

To understand the QRH, one must understand its place in the Boeing documentation hierarchy. The Flight Crew
Operations Manual (FCOM) contains the comprehensive details of all systems and standard procedures.
However, the FCOM is too voluminous for rapid use in the cockpit. The QRH extracts the critical actions from the
FCOM and presents them in a format optimized for speed and accuracy. Parallel to these is the Flight Crew
Training Manual (FCTM), which explains the 'why' and 'how' behind the maneuvers, and the Minimum
Equipment List (MEL), which dictates if an aircraft can depart with a known defect.

Structural Anatomy of the Boeing 737 QRH

The 737-600, -700, -800, and -900 (the Next Generation or NG series) utilize a QRH structure that is categorized
by aircraft systems. Each section is tabbed for rapid access, often corresponding to the overhead panel layout. The
document is typically divided into several key areas:

¢ Lights Index: A cross-reference table that allows pilots to identify a checklist based on which specific
annunciator light has illuminated.

 Alphabetical Index: For situations where a specific system is known to be failing but no light is present.

¢ Non-Normal Checklists (NNC): The core procedures for handling failures.

 In-Flight Performance: Data tables for landing distances, go-around gradients, and engine-out drift down
altitudes.

¢ Maneuvers: Standardized steps for maneuvers such as GPWS (Ground Proximity Warning System) escape
or Windshear recovery.

The Logic of Checklist Numbering



Checklists are organized into sections numbered according to the ATA (Air Transport Association) 100 chapters.
For instance, Section 1 handles Air Systems (Conditioning and Pressurization), Section 7 covers Engines and
APU, and Section 8 covers Fire Protection. This standardization ensures that a pilot transitioning between Boeing
variants (like the 737 and 777) finds a familiar structural logic.

Technical Comparison: B737 Classic vs. B737 NG QRH

While the fundamental purpose remains the same, the evolution from the 737 Classic (-300/400/500) to the NG
series brought significant changes to the QRH to account for increased automation and the Common Display
System (CDS).



Feature 737 Classic (-300/4/500) 737 NG (-600/7/8/900)

System Monitoring Analog gauges and discrete lights. Integrated CDS and Digital Engine
Indicators.

Engine Failure Logic Manual calculation of N1 targets. Automated N1 calculation based on
FMC data.

QRH Format Often paper-based with manual Transitioning to Electronic Flight Bag

updates. (EFB/eQRH).

Checklist Count Approximately 110-130. Over 150 abnormal/emergency

procedures.

The Execution Model: Recall Items vs. Reference Iltems

A critical component of the QRH methodology is the distinction between Memory (Recall) Items and Reference
Iltems. Memory items are actions that must be performed immediately without looking at the book because the
nature of the emergency (e.g., Engine Fire, Rapid Depressurization) does not allow for the delay of opening a
manual.

The Procedural Workflow
1. Detection: The crew identifies a non-normal condition via an aural warning or visual cue.
2. Silencing/ldentification: Aural warnings are silenced, and the 'Pilot Monitoring' (PM) identifies the failure.
3. Memory Items: If applicable, the crew performs recall items from memory.
4. QRH Access: The PM locates the correct checklist in the QRH using the index.
5. Challenge-Response: The PM reads the checklist item (challenge), and the 'Pilot Flying' (PF) or PM
performs the action and confirms (response).

Advanced Troubleshooting: The Management Reference Guide (MRG)

While the official Boeing QRH provides the minimum necessary steps for safety, many senior pilots utilize the
Management Reference Guide (MRG), often authored by experts like Pat Boone. The MRG provides additional
technical context that the QRH omits for the sake of brevity. For example, if the QRH says "Plan to land at the
nearest suitable airport," the MRG explains the underlying system consequences of that specific failure—such as
loss of redundancy in the hydraulic systems or electrical bus switching logic—helping the Captain make a more
informed decision regarding airport suitability.

Comparison of QRH and MRG Utility

The QRH is for Action; the MRG is for Understanding. In an emergency, pilots use the QRH. During the cruise
phase of a long flight after the situation has been stabilized, they may consult the MRG to better understand the
"downstream" effects of their current technical status.

Performance Calculations in Abnormal Configurations

One of the most complex sections of the B737 QRH is the Performance Inflight (Pl)section. When an aircraft
suffers a failure (e.g., Flaps fail to extend), the landing speed and distance change dramatically. Pilots must apply
"Vref Additives" and "Landing Distance Multipliers."



The Mathematical Model for Landing Distance

The QRH provides tables based on the following formulaic approach:

Actual Landing Distance (ALD) = Baseline Distance + Corrections for (Weight + Altitude + Temperature +
Wind + Slope + Speed)

For a Boeing 737-800 with a Flaps 15 landing (an abnormal configuration), the QRH might dictate a Vref + 15 knot
additive. This increases the kinetic energy that must be dissipated by the brakes. If the runway is contaminated
(rain/snow), the QRH provides a multiplie—sometimes as high as 2.5x the dry landing distance—to ensure the
aircraft stops within the available pavement.

Case Study: Engine Fire on Takeoff (V1 Cut)

To illustrate the practical application of the QRH, consider an engine fire occurring just after V1 (the speed beyond
which takeoff cannot be aborted). This is one of the most demanding scenarios for a 737 crew.

Phase 1: Stabilization

The crew continues the takeoff, climbing to the Engine Out Acceleration Altitude(usually 1,000 feet AGL). No
checklists are started until the aircraft is in a safe flight path and the gear is up.

Phase 2: Memory Items

The crew performs the Engine Fire or Severe Damage recall items:
¢ Autothrottle: Disengage.

Thrust Lever (Affected Engine): Confirm and Close.

e Engine Start Lever (Affected Engine): Confirm and CUTOFF.

* Engine Fire Switch (Affected Engine): Confirm and Pull.

Fire Bottle: Discharge if the light remains illuminated.

Phase 3: QRH Follow-up

Once the memory items are complete and the flight path is stabilized, the PM will open the QRH to Section 8.1.

The checklist will guide the crew through secondary tasks, such as starting the APU for electrical redundancy and
planning the return to the airport. This phase ensures nothing was missed during the high-stress memory phase.

The Digital Revolution: eQRH and the Future

As aviation moves toward paperless cockpits, the physical QRH is being replaced by the eQRH (Electronic Quick
Reference Handbook). Integrated into the Electronic Flight Bag (EFB), the eQRH offers several technical
advantages:

e Automated Filtering: The eQRH can automatically hide irrelevant steps based on the aircraft's current sensor
data.

< Dynamic Performance Calculations: Instead of manual interpolation of tables, the pilot enters the data into the
EFB, and the software calculates exact landing distances with 100% accuracy.

 Interconnectivity: If a fault is detected by the aircraft's Onboard Maintenance System (OMS), the EFB can
automatically highlight the required checklist.

Operational Challenges and Failure Modes

Despite the robustness of the QRH, human error remains a factor. One common failure mode in QRH execution is



"checklist interruption.” If Air Traffic Control (ATC) interrupts a crew during a QRH procedure, there is a statistical
risk that a critical step will be skipped upon resuming. To mitigate this, Boeing emphasizes Crew Resource
Management (CRM) training, teaching pilots to use "Hold" points and to always restart a sub-section if interrupted.

Common Pitfalls in QRH Usage:

¢ Confirmation Bias: Identifying the wrong checklist because the crew 'expects' a certain failure based on
previous simulator sessions.

e Hurry-Up Syndrome: Attempting to perform reference items from memory to save time, leading to improper
switch configurations.

 Inadequate Briefing: Failing to discuss the "Status" and "Consequences" sections of the checklist before
proceeding to landing.

Strategic Implications for Flight Crew Training

The 737 QRH is more than a manual; it is a philosophy of resilience. Airlines invest millions in simulator training
specifically to ensure that the transition from standard FCOM operations to QRH-based abnormal operations is
seamless. This training focuses on the "Aviate, Navigate, Communicate, and Manage" prioritize-logic. The QRH
falls squarely into the "Manage" category, but only after the first three have been secured.

Modern training now utilizes Evidence-Based Training (EBT), which uses real-world data from flight data
recorders to identify which QRH checklists are most frequently mismanaged. For the 737, checklists involving
electrical bus transfers and manual reversion (loss of hydraulics) are often prioritized due to their complexity and
the physical strength required to fly the aircraft without hydraulic assistance.

In summary, the Boeing 737 Quick Reference Handbook remains the gold standard for operational safety
documentation. By distilling complex engineering into actionable steps, it provides pilots with the roadmap needed
to navigate the unforeseen. Whether in paper form or as a digital eQRH, its role in the cockpit is indispensable,
bridging the gap between theoretical system knowledge and the practical reality of safe flight termination under
duress. Mastery of the QRH is not just about knowing where the tabs are; it is about understanding the logic of the
machine and the psychology of the human operator in the face of technical adversity.
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