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Abstract 

 
There has long been a philosophy in aircraft design that errors by 
maintainers are not the concern of the designer – maintainers should be 
trained not to make errors. That philosophy is rapidly changing. There is 
an increasing awareness by regulators, designer/manufacturers, operators 
and other organisations in the aircraft industry of the impact that the 
design characteristics of aircraft can have on safe and effective 
maintenance performance and, in particular, on the avoidance of 
maintenance error and the mitigation of its consequences. 

Designers of aircraft, systems and components cannot influence all 
of the many factors that might influence maintenance performance and 
maintenance error. However, designers have an important role to play 
because design characteristics have a significant impact on the form, 
frequency and duration of the maintenance task and have important 
implications for the possible occurrence of maintenance error. 

From a design perspective, there are a number of complementary 
and integrated strategies that can be adopted to effectively address the 
relationship between design characteristics and maintenance error 
including – i) to specify design requirements for aircraft, system and 
component design that directly address the possibility of maintenance 
error, ii) to integrate into design general principles that can be applied by 
the aircraft, system or component designer to assist in them in designing to 
prevent maintenance error or, if this is not practicable, to reduce its 
negative effects, and iii) to analyse design solutions for maintenance error 
through formal evaluation processes such as human hazard or human 
error analyses.  

This paper examines the second of these strategies. It identifies and 
discusses the rationale of general design principles that can be adopted by 
designers as part of an overall design effort for maintenance performance.  

It is based on the author’s experience in developing design 
principles for maintenance performance and in developing and delivering 
practical training for designers of commercial aircraft. 
 
1. Maintenance Error 
 
2. Design Impact 
 
3. General Design Principles 
 

3.1 Appreciate the maintainer’s perspective of the aircraft 
3.2 Understand and design for the aircraft maintenance environment 
3.3 Protect the aircraft and protect the maintainer (Example – The 
Boeing 777 Refuelling Panel) 



3.4 Avoid complexity of maintenance tasks (Example – Airbus 
A320 Flap Rotary Actuator) 
3.5 Enable adequate maintenance access (Example – B-1B Engine 
Visual Acces)s 
3.6 Positively standardise and positively differentiate (Example – 
Boeing 777 Door Hinges) 
3.7 Build error detection into the maintenance process (Example – 
JSF Landing Gear Sensors) 

 
4. Conclusion 
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