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Elements of a possible subsea factory
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The Siemens Subsea Power Grid




SIEMENS

— Power
— Channel A communication
— Channel 8 communication
__SHIS level 2, 3rd party
communication interface
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EPCU - Electric
Power Control Unit
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Why qualification?
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New technology, not proven
Not enough knowledge about the

technology
Not the necessary trust in the

technolo
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The customer/end user must trust the

technology

¢ v Qualification is to build trust in the new
technology

v Qualification is to build knowledge
about the new technology

v Qualification is to show that the new
technology is fit for purpose

v Necessary to include the customer/end
user in the qualification work - dialogue
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Note that the process is
iterative.

High risk
identified

Refine
Concept

Conceptual
weakness
identified

no
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Test &
Maintenance
Plans

Supplier
Cuality

Assurance
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(lllustration from: wildeanalysis.co.uk)
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v"One component at a
time

v'Evaluate single
failures
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Chevron

Journey to Qualification and Demonstrated
Survival Target

«

lllustrated TQP effort and the
reduction in uncertainty

Ph?e 25

:
System Survival 5 6 7 8 9 10 Years

© Chevron 2011
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Data Sources Available

/ Approach: Use field data

Approach: Be conservative
(The careful approach)

W Qualitative (Engineering judgement) W Quantitative (data available)
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Use of reliability estimations in the SIEMENS
gualification work

» Reliability analysis gives us a picture of
where we are compared to where we
want to be.

» Reliability analysis gives better quality
in the qualification through correct
focus and feedback

Do net judge the technology based on the
outcome of the humerical analysis alone
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System (in
shallow water)

Modules

Sub-
assemblies

Components
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Component Qualification

Start by building trust in the smallest building blocks — the components
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» In the factory

» Using applicable standards
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Test site for shallow water test

v" Test site in the Trondheim area

v  Adrydock (L 113 m, W20 m, D12 m)
v Already used to test other types of equipment for offshore use
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A good laboratory
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Summary

» Siemens is developing and qualifying a Subsea Power Grid
» A general development and qualification project, not targeted towards a
particular field

» Reliability management is important in the technology development
and qualification

» Standards for reliability management can be of help, but methods and

tools must be adapted to the technolgy development situation
»Written for field development and operation
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