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Failure: Many Reasons and Different Times in the Life Cycle

Failure Rate

Early Failure Random failure Wear .a'nd Tear
(Quality Issue) (Durability Issue)

Design, Manufacturing, Install : aintenance and Early Fatigue: Lifetime Failures:

» Design Maintenance Fo’rlgue (cycling)
« Ergonomic Issues - Software Updates Die degradation (leakage
« Operating Environment « Accrual of error over time current)
« Specification Errors in measurements Contact terminal resistance

Inadequate Testing «  Environmental (Filters in increase (heat increases)
converter cooling) Interconnect failures due to

» Manufacturing: dissimilar medal oxidation
- Solder voids Early Fatigue «  Wire bond liftoff
« Process control « Unforeseen stresses
«  Non-routine operation Accruing error over time (thermal
» Install «  Omissions in routine operation and electrical)
« Lack of Training
Procedure Issues
Installation Error
Updating Error
Programming Error




Evolution of PE subsystems
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« System Interactions can be
challenging.

« Impacts of Passives and
Protection systems

* Multiple Vendor
Interconnections and
impedance mismatches.
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Designs Impact Safety

Resource

Management

Resource
Integration

Resource
Integration

Safety must be baked into all the layers from the
ground up.

« Resources support distributed monitoring and control
* Integration layers to ensure proper coordination

between PE and assets

Integrated Resource Converter
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Looking Forwarad

Wireless Power Transfer Modules

* Infegrated
safety within
ES system.

« Highly
modular and
eqasy to
maintenance.
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and Control
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