
1. Why This Project Matters

• Maintenance is currently reactive, meaning service 
teams respond after a fault event has already disrupted 
operations.

• Modern engines generate event and service data, but 
those data do not automatically reveal when 
intervention is possible.

• This project asked whether fault and service timing 
could be used to support earlier, more proactive 
maintenance decisions.
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2. Project Objective
Goal: Identify where a meaningful service-response window 
exists so maintenance can become more proactive.

Two maintenance timing questions were studied:
1. When does the first unique engine fault code appear after 

the engine enters service?

2. How much time exists between a fault being detected and 
the vehicle arriving at the shop
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3. Research Methodology

Combined Internal Event Records
Integrated engine lifecycle, fault, service, customer, and 

application data into a unified analytical workflow. 

Standardized and Cleaned Event Timing
Resolved duplicate events, preserved source-specific dates, 

and created consistent lifecycle measures.

Measured timing such as: Lifecycle timing, first issue timing, 
and fault-to-shop timing

Built Event Gap Metrics

Segmented the Data For Analysis
Compared patterns by engine family, fault severity, fault 

code category, customer group, application type

Delivered Decision-Ready Visuals
Created summary visuals and dashboard views to highlight 

where maintenance intervention windows exist.

4. Key Findings
Two primary calculations were used to derive the key findings:
1. Identify the period and distribution of time from initial 

customer use to the very first unique fault code.

2. Measure the duration between the first unique fault code 
becoming active and the vehicle arriving at a repair shop.

• The engine lifecycle contains distinct timing stages, from 
build and installation to first issue and service response.

• Many vehicles reach the shop quickly after a fault appears, 
but a meaningful subset show a multi-day response 
window.

• Timing patterns differ across engine families, fault severity 
levels, and operating contexts.

• Around 17% of Stop/Warning faults show a meaningful 
opportunity for a multi-day intervention window.

5. Impact
• Supports a shift from reactive repair to proactive service 

readiness
• Helps service teams identify cases where they may have 

time to: 

• Improves how organizations think about downtime, service 
planning, and maintenance strategy

• Next Steps: Enable “reverse lookup,” where users can 
extract fault codes with the best opportunity.
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