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A Quick Synopsis . . .
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Goal:  Improved First-Time-Fix

• Given today’s equipment and best practices . . . 

What is current performance on 
First-Time-Fix?
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First-Time-Fix Analysis 

X

“Troubleshooting 
Required”

Events

X
Attempts

Y
Problems

- 4 Attempts
- 3 Attempts

- 2 Attempts

- 5+ Attempts

Failed Attempts 
Avoidable with Successful First-Time-Fix (“FTF”)

- First-Time-Fix
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First-Time-Fix Analysis 
Large Regional Airlines

Y
Problems

- 4 Attempts
- 3 Attempts

- 2 Attempts

- 5+ Attempts

47% of Troubleshooting “Attempts” Failed

- First-Time-Fix

34% of “Problems”

account for 55% 
of “Attempts”.

66% of “Problems”

are fixed on the 
first attempt.

Cost Impact $35K-$52K per year per aircraft
+

Dispatch reliability reduced by 0.2 to 0.4% (98% usual)
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How Relevant Is Past Experience?

Y
Problems

2. 91% of the
Multiple-Attempt  Problems

happened before.

1. 95% of the FTF successes 
happened before.

(Compared to the accumulated operator experience for these aircraft 
captured previously in a SpotLight knowledgebase.) 

4. Very few problems are truly “new” problems. 

3. Potential to eliminate 29% of total troubleshooting attempts.
(derated to 67% utilization)
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The Core Problem:
Anticipated vs. Actual Experience

FMEA

PHM

Design

Anticipating what will fail,
and preparing for it.

Experiencing what actually fails, 
and recognizing it.

“the design 
world”

“the real
world”
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“Recognizing” Problems
• “Differential” Diagnosis

– Candidate Solutions
– Seek evidence to confirm or refute candidates
– Reason with time, cost, frequency
– Constantly re-assess with added evidence
– Guided Diagnostics

• Symptoms . . .
– Operator complaints
– Health (fault) codes
– Environment
– Sound, smell, feel
– Maintenance history
– Anything relevant



Pilot Report: “STEERING INOP” message

Initial symptom: “STEERING INOP shown”

Experience Suggests:
•Loose/ disconnected torque links
•Hand-wheel moved in flight
•LVDT or connector 
•Swivel valve 
•Landing Gear Selector valve
•Balanced Relief Valve

Discriminating Questions:
•What is the problem with the steering?
•Was the hand-wheel moved before touchdown?
•Any MDC fault message codes? 
•Can the message be cleared with a Reset?
•Is WOW INPUT message also shown?
•What is the hydraulic quantity?
•Is hydraulic pressure at the selector valve OK?
•Fault clear if you change the Selector Valve?

Inoperative
No
NWS EHSV FAIL
Cannot be reset
No
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Stored Solutions

3 Independent 
review of new 
solutions.

Capturing Field Experience

Sessions

2 Knowledgebase Developers
(SMEs) prepare new solutions.

1 Knowledgebase 
Administrator    
reviews sessions 
saved by users.

4   Knowledgebase is
then updated.

NEW
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Where Is The Experience?

On-duty Tech

Fleet Specialist

Manufacturer / FSR 

Global Operating Community

Individual

Own-Fleet

All problems

Scope of
Experience

Major Problems
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Role of SpotLight with CBM and RCA

Equipment
Design CBM

(Determine failure modes
and detect in advance)

Sensor Data Intelligent Interview
(capture useful cause and effect info 

during troubleshooting)

Experience   Delivery

Troubleshooting

RCA = Root Cause Analysis
CBM = Condition Based Maintenance

Operational 
Equipment

RCA(Determine and correct root 
cause to avoid recurrence)

Design 
Improvement

Experience 
Knowledgebase
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Field Experience Used in Training

Real-world
Troubleshooting

SpotLight
Reasoning engine

Differentiated
Field Experience

“SpotLight”, the diagnostic tool
Technical
Training

Existing Training 
Course Outline

SpotLight 
“MENTOR”

(Authoring Tools)
Training 

Exercises

JIT Training “Snippets”
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Summary

• Field Experience improves FTF performance
– IF applied during the diagnostic process

• Field Experience can be delivered as guided 
diagnostics 
– Integrated with other diagnostic resources

• Powerful side benefits
– Activity monitoring and collaboration
– Intelligent knowledge capture for CBM and RCA
– Training
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