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Recent Trends in Naval Aviation

• Aircraft Procurements: Quantity & Rate
• Aging Aircraft & Service Life Extensions
• Increased Inspection Requirements
• Increased Maintenance Requirements
• Greater Need for Preventive Maintenance
• Greater Demands on Overhaul & Repair



NADEP Cherry Point employs over 3,000 personnel & 
supports aircraft, engine, and component overhaul



ADDED NADEP CHALLENGES 

• Related Staffing Concerns:
– Aging Workforce - Retention & Retirement
– Worker Attrition & Replacement
– Worker Qualifications & Certifications

• Qualified Personnel Shortage Implications:
– Overtime (Productivity, Quality, Work-life, Cost, & Scheduling)
– Shift-Work (Productivity, Quality, Work-life, Cost, & Scheduling)
– Short-Run Staffing (Qualification, Certification & Experience)
– Cross-Training/Multi-roles (Productivity, Quality, & Work-life)
– OJT/Mentoring (Standards, Resources, & Timeliness)
– Outsourcing (Control, Procedures, Standards, & Timeliness)



F-402 ENGINE LINE

Objective: Trial Effort to Apply Human Factors in Maintenance 
Error Investigation Processes and Associated Interventions to 
Tackle Quality Issues in DEPOT Overhaul and Repair Operations



Maintenance Human Factors Program Elements*

Elements:

Synergy

*Meets ATA SPEC 113 Maintenance Human Factors Program Guidelines



Actions Taken

• F-402 Engine Area Pilot Study
!Maintenance Error Investigation Training (QA, 

Safety, Engineering, ISO 9000, & Management)
!QA Adoption of HFACS-ME & Implementation
!Post Hoc Analysis of F-402 Incidents
!MCAS Adaptation for NADEP Workforce
!MCAS Administration to F-402 Personnel
!Development of Tailored MRM Training
!Trained All SBU Associated Personnel





HFACS- Maintenance Extension

Maintainer ActsMaintainer Acts

Management ConditionsManagement Conditions
OrganizationalOrganizational SupervisorySupervisory

Working ConditionsWorking Conditions
EnvironmentEnvironment EquipmentEquipment WorkspaceWorkspace

Maintainer ConditionsMaintainer Conditions
ReadinessReadinessCrew CoordinationCrew CoordinationMedicalMedical

ViolationViolationErrorError

ACCIDENTACCIDENT



Heinrich Ratio Adapted
Major Quality Escape/Severe Injury

Minor Quality Escapes

Final Test Rejects

Internal Errors prior to final test
(CARs, DWOs, ISO audits,  etc.)

The way to manage this risk:

Is to quantify 
and manage

This risk:

Unreported Errors





Example Corrective Action Report Analysis 
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First and Second Order Analysis





“Dupont’s Dirty Dozen”
Lack of:
"Communication
"Resources
"Assertiveness
"Awareness
"Teamwork
"Knowledge

Abundance of:
"Pressure
"Stress
"Norms
"Fatigue
"Distraction
"Complacency

Maintenance Resource Management
(MRM) Training Fundamentals



Early Results

• Increased Quality in CARs, DWOs, & QDRs
• Significant Decrease in Quality Departures
• External NAVAIR Process Audit Noted 

Significant Reduction in “High Risk” Areas
• Engine Overhaul Manager Desire to Expand



NEXT STEP: Form a MGMT, ENG, QA, ISO9000, & Artisan focus groups 
to “triangulate” HFACS-ME analysis, MCAS results, and work experience  
to develop tailored intervention strategies

Management
Conditions

Working
Conditions

Maintainer
Conditions

Maintainer
Acts

HFACS-MEHFACS-ME

MCASMCAS

Major Quality Escape/Severe Injury

Minor Quality Escapes

Final Test Rejects

Internal Errors prior to final test
(CARs, DWOs, ISO audits,  etc.)

The way to manage this risk:

Is to quantify 
and manage

This risk:

Unreported Errors

INTERVENTION 

-ID Causal Factors (Hazards)
-Risk Assessment/Prioritization
-Target Intervention Areas
-Safety Performance Metric

-How close are we to an HRO?

-ID Potential Factors (Hazards)
-Risk Assessment/Prioritization
-Target Potential Risk Areas
-Safety Performance Metric



Questions?

Mr. Les Wetherington
Deputy Program Manager 

Integrated In-Service Reliability Program
Naval Air Systems Command

wetheringtlo@navair.navy.mil


