
A study performed by Alexander S. Svendsen on behalf of Aker Solutions AS 
Master Project, Systems Engineering University College of Southeast Norway 

Academic Supervisor: Dr. Cecilia Haskins 



July 

www.incose.org/symp2016 

Introduction 
•  Alexander Svendsen, 

Oslo Norway 
•  Bachelor’s degree in 

Mechanical 
Engineering 

•  Master’s degree in 
Systems Engineering 

•  4 years experience in 
the Oil & Gas industry 
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From school to work 
•  3 years industrial master program at the 

Systems Engineering University College of 
Southeast Norway. 

•  Employed in Aker Solutions a Norwegian 
based company delivering products, systems 
and service for the oil and gas industry. 

•  Working in the company’s new product 
development project (Subsea Gas 
Compression) as a systems test engineer. 
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•  Norwegian based Company 
•  A global provider to Oil & Gas industry 
•  50+ years of experience within Subsea Systems 
•  15.000 employees in 20 countries 
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Aker	Solu*ons	Headquarters,	Fornebu,	Norway	
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Storyline 
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From a vision to realization 
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Business environment 
•  Galloping oil price 

through the last 10 years 
•  Project cost increases 

over time 
•  Poor standardization 
•  Advanced technology 
•  Enhanced oil recovery 

(EOR) 
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Foundation of the thesis 

•  3 years in the System Integration & Test team 
•  Large number of faults discovered during testing 
•  Reoccurring faults discovered from project to 

project 
•  Desire for improvements in quality 
•  Desire for reduced cost and time consuming 

delays 
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Methodology 
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From a retrospective viewpoint 
•  Categorized and investigated previous SIT errors  

–  Root cause analysis of the most severe errors. 
•  Fishbone diagram 
•  5 why’s 

•  Discussed errors with the different work packages. 
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Business Practice 
Internal research was pursued around the 
company’s regulations 
•  Quality Manual – ISO 9001:2008 

–  Valid for whole business organization 
•  Continuous improvement 
•  Change Control Board(CCB) 
•  Project Execution Model (PEM) 
•  Non-conformance request (NCR) 
•  Lessons Learnt 
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The Project Execution Model 
•  Developed by Aker Solutions with the purpose to 

guide and monitor complex projects. 
•  PEM has been modified over several years from its 

basis “PEM Capex”, specified/standardized more 
towards the SPS and topside projects. 
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Likert Scale Survey 
•  A full anonymity survey was sent out in the project to 

question employees about their awareness and usage of 
the PEM. 

•  The survey had 9 questions with 5 response alternatives 
ranging from strongly agree to strongly disagree. 

•  Last question opened a communication link, allowing 
respondents to answer with text.  

•  Survey was sent to 40 employees in the project, varying 
from managers to project engineers.  

•  90% of 40 employees answered the survey.  
•  Relatively high consistency in the results. 
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Interview 
•  Interview held with project managers and systems 

engineering lead. 
•  RCA’s were displayed and discussed. 
•  Cause of actions taken throughout the project was 

elaborated by management. 
•  Many TQP’s. 
•  Much focus on sub-suppliers product quality. 
•  More focus could be brought up on product integration 

and system quality. 
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The advantage of using A3 
•  Used A3’s for elaborating 

and discussing SIT faults . 
•  Helped illustrating if/how 

errors could been 
discovered earlier, fixed 
sooner? 

•  Opened up for a smoother 
communication thread. 

•  Simplified record keeping. 
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Summary 
•  For future customization of PEM for new 

product development - it is suggested that the 
company pays closer attention to configuration 
management and continuous process 
improvement, ref. Venn diagram. 

•  Also, A3 problem solving reports are 
suggested as SE methods that could be 
applied to asses future projects and improve 
processes. 
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Future research 
•  Systems Engineering follow up. 
•  More focus on the three way 

intersection of Venn diagram for 
next generation PEM “new 
product development” 

•  Implementation of SE processes 
to facilitate quality assurance and 
continuous process 
improvement. 

•   A3 problem solving technique  
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Questions 
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