
Presented by Captain Brian Sanderson, 787 Technical Pilot
Managing Non-Normals in Integrated Systems
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Situation: Normal
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Knowledge 

AbilitySkills

Basic Crew Assumptions

• CRM/TEM
• Operating Philosophy
• Airplane Systems
• System State Awareness
• Flight Path Management

“Shared Mental Model”
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Recovery Maneuver?

Mode Change?

Step Down Automation?

Alternate Data Entry?

What is available as an initial  response?

Immediate Actions?
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Option Selections





Technical Skills Non-Technical Skills (CRM/TEM)

Response Skills

“Thinking Outside the Boxes”

Rules
Procedures
Knowledge

Resilience - Behaviors



Checklist Prioritization
Apply “Critical Thinking””



Copyright © 2021  The Boeing Company  All rights reserved. Distribution Limited to Boeing Commercial Airplanes & 787 Airline Customers ECCN:  9E991

What to do first?

What to do first?



We can’t write procedures for everything

Flight Crew Training Manual

FCOM – QRH Checklist Instructions 
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Automation & Mode Awareness

Understand
Modes and alerts

Optimize
Best available mode 

Monitor
Changes

Step
Up or down



Copyright © 2021  The Boeing Company  All rights reserved. Distribution Limited to Boeing Commercial Airplanes & 787 Airline Customers ECCN:  9E991

If the airplane is not doing what the crew expects then 
skill, resilience and behavior is key to regaining a safe 
immediate flight path in the first instance, sometimes 

ahead of procedure application. 



Boeing Procedures – The Future

Review  
Procedures & 

Alerting
Retain philosophy

Guard against 
“over-

proceduralizing” 
but make 

procedures clear

Encourage 
resilience, 

realistic training 
and some 
flexibility



Summary

As aircraft become more complex and more reliable, training needs to

Create awareness of the “expectation of normalcy” to 
reduce startle and surprise

Focus on skills for effective intervention

Understand the limitations of written procedures

Create real world scenarios that support decision 
making and option selection

Encourage critical thinking for non-normal checklist 
prioritization

Encourage appropriate use of automation
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