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INTEGRATED THINKING

Fault Tolerance and the FMEA

Management of process risk

a fundamental objective of the entire Marine Industry
MTS guidance documents are excellent tools to meet this objective

PREDICTABILITY

The MTS icon is an excellent graphic identifying both the principles and the dependencies
between these principles of Risk Management.

Effective Risk Management includes a broad array of strategies and tactics, this presentation

focuses on a key characteristic "Predictability", specifically, predictable system behavior
when exposed to a fault.

Effective Risk Management requires that the system under review is Defined
» process functional descriptions,

* detailed schematics, and

* software functions.
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INTEGRATED THINKING
COMPREHENSION AIDED COMPLIANCE

Fault Tolerance and the FMEA
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Predictable behavior under fault conditions requires ERECIP Y
* knowing what faults can happen,
e then analyzing the system behavior while exposed to each of the identified
faults.
e Compare the system’s fault behavior with the process supported and
determine if this is acceptable (does system’s fault behavior meet defined
WCEFDI)

With this exercise completed,
* |dentify the ways to Prevent the fault from happening and/or Mitigate the
consequences of the fault.
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INTEGRATED THINKING

Failure identification process
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Process to identify Failure Modes

PREDICTABILITY

* Investigations of real incidents
e operational experience
* Analytical “thought Experiments”

These form the basis of understanding the process and direct the effort to

designing the ways and means to prevent or mitigate the consequences of the
identified failure.

Expose the system to the failure in question
Observer and document the consequences of the failure

Confirm that the consequences do not breach the WCFDI AKA
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Learning from event
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Learning from event
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Analysis of event and
Analysis of potential changes

Coordination studies
Lots of available software to allow rapid analysis

Practical testing
Can be done, but requires significant hardware and staff

Modern Math Models
Lots of available software to allow rapid analysis,
but access is limited to staff and proven Math Models
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Typlcal mterfac:e to a Math Model

Advantage of the math model, Rapid exposure to the consequences of the fault AKA

easy to repeat tests and easy to communicate results.
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GRID GENERATORS SIMULATOR
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Advantage of the math model, easy to isolate and observe each variable
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The Voltage from Grid Ph A-N and Gen Ph A-N, Jumps as soon as Ph C pole conducts
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Conclusion

* By increasing the investigation of events to questlon fundamentals, it
IS possible to uncover “faillures waiting to happen”

« By using math models, there is an easy (and fun) way to investage
systems, communicate this to others and again, uncover “failures

waiting to happen”

» These two focus items, along with the DP Committee guidance can
re-enforce that learning is not achieved

One Blackout at a Time
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INTEGRATED THINKING

COMPREHENSION AIDED COMPLIANCE

DESIGN OPERATIONS PEOPLE PROCESS

BASIS OF CONFIDENCE
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Understand

AKA works closely to
understand the
industry's power

needs

Prototype

AKA designs and
builds

Q&A

Data Analytics

AKA collects data to
analyze its

performance

Roll Out

AKA works on rolling
out the technology
on a broader scale
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Thank You

AKA Energy Systems - Ahead of the Current



