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Elements of a possible subsea factory 

  
 Pumping 

Separation 

Subsea Production System 

Compression 

Water Injection 

Electrical Pipeline heating 
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30-500 km 

The Siemens Subsea Power Grid 
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Subsea Power Grid 

Switchgear 
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Transformer
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EPCU 
B

Power

Channel B communication

Switchgear Unit

RTU 
B

Subsea 
Process 
Control

SIIS level 2, 3rd party 
communication interface

RTU 
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A

RTU 
B

RTU 
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RTU 
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RTU 
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RTU 
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RTU 
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RTU 
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RTU 
A

RTU 
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Process system

UTH

Channel A communication

Power Cable with fiber optic 
communication line

EPCU – Electric 
Power Control Unit

RTU – Remote 
Terminal Unit

Control and monitoring 
system 

Transformer 

Variable Speed Drive 
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Why qualification? 

 New technology, not proven 
 Not enough knowledge about the 

technology 
 Not the necessary trust in the 

technology to apply it straight 
away 
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The customer/end user must trust the 
technology 

 Qualification is to build trust in the new 
technology 

 Qualification is to build knowledge 
about the new technology 

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

 Necessary to include the customer/end 
user in the qualification work - dialogue 
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Standards and procedures 

API 17Q 

DNV RP-A203 

API 17N 

ISO 20815 
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Qualification 
Basis

Technology 
Assessment

Threat 
Assessment 

(FMECA)

Develop 
Qualification 

Plan

Qualification 
Execution

Performance 
Assessment

Refine 
Concept

Teqnology 
Qualified?

Deploy

Abort

yes

no

Conceptual 
weakness 
identified

High risk 
identified

Note that the process is 
iterative. 

The qualification process 
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Main tool for threat assessment is FMECA 

(Illustration from: wildeanalysis.co.uk) 

One component at a 
time 
 
Evaluate single 
failures 

http://www.google.no/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://wildeanalysis.co.uk/casestudies/reducing-product-development-risk-reliability-engineering&ei=7_Z2VarfFImrU_m6g8gB&bvm=bv.95039771,d.bGQ&psig=AFQjCNHoqh3Z4rsVcc5es1oIw84vtAQcNw&ust=1433946205371152
http://wildeanalysis.co.uk/casestudies/reducing-product-development-risk-reliability-engineering
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Reliability management as part of the 
technology qualification 



© Chevron 2011 

Journey to Qualification and Demonstrated 
Survival Target 
 

System Survival        5            6            7            8            9          10  Years 

Phase 2

Phase 3

Phase 4

 

  

Illustrated TQP effort and the 
reduction in uncertainty 
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Reliability Input values – Subsea Switchgear 

Approach: Use field data 

Approach: Be conservative 
(The careful approach) 
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Use of reliability estimations in the 
qualification 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 
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Qualification in stages 
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Component Qualification 
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Test of complete units 

 In the factory 
 

 Using applicable standards 
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Test site for shallow water test 

 Test site in the Trondheim area 
 A dry dock (L 113 m, W 20 m, D 12 m) 
 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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