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Design Cost
and
Flexibility

Design Change Costs

Design Flexibility

ProductionPrototypeDesignConcept

Product Development Stage
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• Maintenance time and costs reduced
• Product availability increases
• Technician fatigue/injury reduced

• Maintenance time and costs reduced
• Product availability increases
• Maintenance training curve reduced

• Technician fatigue/injury reduced
• Product availability increases
• Problem identification improves

• Probability of damage to the part or product reduced
• Reliability improves
• Maintenance training curve reduced

• Maintenance time and costs reduced
• Product availability increases
• Customer satisfaction improves

• Maintenance investment reduced
• Customer satisfaction improves
• Tool crib inventory reduced

• No. of spare parts in inventory reduced
• Product cost reduced
• Maintenance time and costs reduced

• Product cost reduced
• Reliability improves
• Spare parts inventory reduced

Easy access to serviceable items

No or minimal adjustment

Components/modules quick and 
easy to replace

Mistake proofing, part/module 
installs one way only

Self-diagnostics or built in test or 
indicators to find problems quickly

No or few special hand tools

Standard fasteners and components

Reduce number of components in 
final assembly

Design for Maintainability BenefitsDesign for Maintainability Features
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• Maintenance Work Orders/Year
• Downtime
• Total Maintenance Hours
• No. of Maintenance Personnel
• Induced Failures

• Repair Costs
• Total Costs
• Maintenance Payroll
• Maintenance Mgt. Costs
• Training Costs

• Accessibility
• Testability
• Standardization
• Human-factors
• Times to Repair

Design Attributes Field Costs Field Performance

Maintenance Metrics
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Maintenance Costs % of Total Costs
Maintenance Costs % of Plant

Replacement Value

Oil and Gas Extraction

27.50%Best

Worst 49.41%

2.91%

21.76%

Manufacturing:  Metal  Products

2.68%Best

Worst 50.00%

0.83%

11.76%

Utilities:  Electricity Generation

8.98%Best

Worst 66.89%

1.34%

12.50%

Forestry and Logging

12.50%Best

Worst 12.50%

100.00%

250.00%

Mining:  Metal Ore

25.00%Best

Worst 40.41%

6.99%

20.00%

Manufacturing:  Food

2.50%Best

Worst 46.15%

0.20%

81.25%

Manufacturing:  Wood & Paper Products

0.98%Best

Worst 33.82%

1.64%

8.54%

Chemical & Associated Products

0.00%Best

Worst 53.26%

0.00%

150.00%

Manufacturing:  Machinery & Equipment

2.00%Best

Worst 2.00%

0.79%

0.79%

Note: 1. "Maintenance Costs % of Total Costs" is the annual maintenance cost as a percentage of
total annual plant costs.

2. "Maintenance Costs % of Plant Replacement Value" is the maintenance cost as a 
percentage of plant asset replacement value at a given time.
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