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Overview

• Non-constant Failure Rates
‒ Early Failures 
‒ Wearout Failures

• Types of Maintenance
‒ Corrective
‒ Predetermined
‒ Condition-Based

• Technology Obsolescence Mitigation
‒ Lifetime Buy
‒ Equivalent in Form, Fit and Function
‒ Technology Refresh
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Lifecycle Cost Profile over Time
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Early Failures

• Limited in impact and duration
‒ Impact typically starts around 2x the random failure rate, and 

decreases during the duration of the burn-in period
‒ Exact shapes and durations unknown
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Source Impact* Duration Remarks

Pyles, 2003, p.64–65 2–4x 5–10 years May include a “honeymoon” period with failure rates below the “random 
failure plateau”

Crowley, 2004, p.98 2x 2±0.5 years “Rule of thumb”

* Factor for multiplying the random failure rate to find the starting point of the break-in curve
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Wearout Failures

‒ Age effects are key factor in deciding whether it is cost-effective to 
replace an aging system

‒ Budget needs to be adequate (but not excessive) to maintain system
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Demonstration
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Types of Maintenance
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Tracked Military Vehicle
Example Maintenance Activities
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Types of Maintenance
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Condition-Based Maintenance
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Condition-Based Maintenance
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Example 1: Oil Pump
On-condition task is practical

Example 2: Car Tire
On-condition task is practical

Example 3: Light Bulb
On-condition 

task is *not* practical
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Pdet = 
95%

t = P—F interval = 2 × inspection interval

PSuccess = Total Fault Detection = 1 – [(1 – Pdet) × (1 – Pdet)] = 1 – [(1 – 0.95) × (1 – 0.95)]  = 99.8%

Potential
Failure Occurs

Functional
Failure Avoided

PSuccess = 99.8%
Pdet = 
95%

Pdet = 95%

t = P—F interval = inspection interval

PSuccess = Total Fault Detection = 1 – [(1 – Pdet)] = Pdet = 95%

Potential
Failure Occurs

Functional
Failure Avoided

PSuccess = 95%
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Demonstration
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Technology Obsolescence Mitigation
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Technology Obsolescence Mitigation Strategies

• Lifetime Buy
‒ Buy all replenishment spares at once; add cost for long-term storage

• Equivalent in Form, Fit and Function
‒ Reassess cost of spares based on technology improvement cost 

adjustment, learning curve reset.
‒ Additional Activities:  Issue RFP, do acceptance testing, update 

documentation, ongoing obsolescence management

• Technology Refresh
‒ Reassess cost of spares based on item’s new manufacturing complexity, 

technology improvement cost adjustment, learning curve reset.
‒ Additional Activities:  Same as Equivalent in FFF, plus integration with 

the rest of the system, and potentially additional software 
development.  Also factor in potentially changed MTBF.
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Technology Improvement Model
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Technology Improvement/Obsolescence Model
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Demonstration
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Questions?
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Contact PRICE®
www.pricesystems.com

1-800-43PRICE
gurney.thompson@pricesystems.com
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Backup
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Impact of Technology Model on Spares Cost
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Condition-Based Maintenance
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