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EXECUTIVE SUMMARY
Another year has passed for CIAM with productive Industry-University collaborative activities within the inspiring and innovative field of ’Asset management’. We focused heavily
on a number of Value creating activities; Knowledge HUBs, Joint projects, Work sessions, Thematic meetings, Student engagement, National and International activities.
Rightfully, we continued the journey on the on track of the Cluster’s ‘Vision 2020’, our
unique growth strategy to transform collaboration into new ideas and innovative solutions.
In brief, the year 2016 has passed with;


21 Partners in total



3 New Partnerships (ACL, iTekVR and Draga)



7 active Knowledge HUBs



20 collaborative projects (national and international)



26 Ph.D. projects



69 M.Sc. Projects



15 National / International projects



75 Conference publications



38 Journal conference publications



12 Books/chapters publications



35 Other representations

The success is attributable to the Discipline experts from our partner organizations, Core
Academic team, HUB leaders, Administration of University of Stavanger, Regional Advisory Group, Our National/International allies, and Board of CIAM and Management.
Let’s continue to think and work ‘outside the box’, and contribute to build a stronger
Collaborative Cluster within ‘Asset Management’.
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Chair of the Cluster
Prof. Jayantha P. Liyanage

The year 2016 had been quite challenging in
many capacities, one way or the other. It was a
‘test of the period’ for our Region, Partners, and
Professionals. It was a challenging opportunity
to re-visit our strengths and weaknesses, explore
the ‘new’ future, and to re-organize defensively. A key learning point is that courage, optimism, and new thinking were the core attributes
to recover even stronger.

CIAM managed the time effectively with creative
tasks and strategic resources generating great
results. We could harvest successfully from all
our professional activities; Education, Research,
and Knowledge HUBs. It was truly amazing to
experience how well one could excell in performance when hearts and minds are connected,
and when passion and commitments are engaged. CIAM Annual report 2016 is a proof.

In essence, it all comes down to right-minded
people and open-minded institutions. Our activities in 2016 were surrounded by many professionals who invested own efforts and partners who
invested internal resources. The achievements
highlighted in this report are dedicated to all of
them for their commitment, trust, and continuous involvement.

se of strengthening competencies through a close Public-Private partnership. Since then we have grown steadily both in terms of parthnership
strength and joint activity level. We passed
many milestones and surely many more to come,
inclusive of the World Congress on Engineering
Asset Management (WCEAM 2018), where we will
join hands with the International Society for
Engineering Asset Management (ISEAM) and Nordic Edge Expo (NEE) 2018.
Let’s stay ‘Smarter together’.

Yours sincerely,

Jayantha P. Liyanage
CIAM will soon begin to celebrate the 20th Anniversary. The Cluster was originally founded in
1998 by a group of professional enthusiasts and
few companies in the Region for the sole purpo4 CIAM ANNUAL REPORT 2016

Professor
University of Stavanger

Chairman of the Board
Egil Brastad Hansen

Another year has passed. It was a year with
successful efforts, good progress, and great
achievements especially in our Knowledge HUB
activities. Success and progress do not create
themselves; it depends on heavily engaged,
motivated, and highly skillful people. CIAM
HUBs have a large group of members in this
category, and I can strongly recommend our
Partners to participate even more strongly in
CIAM’s exciting HUB projects to realize the
practical benefits. A special effort in this regard had been made by our newly employed
HUB facilitator, giving good results. It was exactly what our HUBs needed to progress and
develop further.

way, and contribute to education, research,
and industrial co-operation to develop a
unique new possibility for our Partners.
In 2018 CIAM will begin to celebrate its 20th
anniversary, and in this special occasion we
are also proud to host the 13th World Congress
on Engineering Asset Management (WCEAM
2018). Let us all co-operate and contribute to
making 2017 the best and the most successful
year ever with high activity, knowledge sharing, and professional development, leading up
to a fantastic 2018.

It is noteworthy that commitment and active
involvement of CIAM Board Members constantly contribute to take CIAM forward. The future
of the Cluster, new Partnerships, optimization
of HUB structure, and collaborative activity
planning are issues often being discussed in
order to form the best possible working platform for CIAM. There is an increasing and constant focus to generate good results to our
Partners and to develop competencies of their
representatives, so that we can give a clear
answer to “what’s in it for us”.
The most recent activity is within additive
manufacturing / 3D-printing, a technology that
has extensively been used in other countries.
Norway has not taken this technical possibility
into full use yet, although some individual efforts have given some very interesting results.
CIAM has used the opportunity to play a major
role in implementing this technology in Nor-

Best regards,

Egil Brastad Hansen
Technical Director
Kverneland Group
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CLUSTER MANAGEMENT
Chair of the Cluster

Prof. Jayantha P. Liyanage
University of Stavanger

Board Members 2016

Egil Brastad Hansen

Jan Ketil Moberg

Ola Trætteberg

Thom Fosselie

Prof. Jan Frick

Chairman of the

Deputy Chairman of the

Gassco

DNV GL

University of Stavanger

Board

Board

Kverneland Group

Petroleum Safety Authority

Terje Frøiland

Kristian Bay Næss

Gøran Mikaelsson

Øyvind Rudolf Lea

Erik Fiskaa

University of Stavanger

AkerBP

Oceaneering

Statoil

ConocoPhillips
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REGIONAL ADVISORY GROUP & ADMINISTRATION

Regional Advisory Group 2016

Harald Minge

Kristin Reitan Husebø

Anne Cathrin Østebø

Troels Gyde Jakobsen

CEO

CEO

CEO

Research Director

Stavanger Chamber of Commerce

Greater Stavanger

Validé

University of Stavanger

Administration of the Cluster

Iren Lobekk
Accounts

Vanessa Booc
Project Coordinator

Shasheema Hewapathirana

Arild Nystad

Project Coordinator

HUB Facilitator
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Industrial and Public Partners 2016

Industrial and Public Partners in 2016
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Collaborative Institutions

Regional Collaborative Organizations

International Collaboration
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Our Partners with a Shared Vision

PROF. JOE MATTHEW
CHIEF EXECUTIVE OFFICER, ASSET INSTITUTE, AUSTRALIA
FOUNDING CHAIR, INTERNATIONAL SOCIETY FOR ENGINEERING ASSET MANAGEMENT (ISEAM)

Asset management is poised at the cusp of an expansion of its adoption in industry and
government authorities particularly with the advent of Industry 4.0.
The recent
introduction of the ISO 55000 series of standards also provides firm guidelines for
application of the principles of good asset management throughout asset based
organisations.
The Cluster of Industrial Asset Management (CIAM) provides an opportune collaborative
platform for multi-participant development activities and is a leading competence cluster
of its kind globally. Through its own research, education, and active engagement with
researchers, students, and practitioners in Norway and overseas, CIAM has achieved
international recognition as having developed a world-class competence development
capability in engineering asset management technology, engineering, innovation and
application as a practical and academic discipline.
Moreover, CIAM will further consolidate its global standing by organizing the 13th World
Congress on Engineering Asset Management (WCEAM 2018) hosted by the International
Society of Engineering Asset Management (ISEAM), an event to be held in Stavanger in
2018. CIAM has picked the theme, “Engineering Assets and Public Infrastructure in the Age
of Digitalization” – a very apt theme to foster discussions on the advent of “better than
best practice” knowhow in Asset management. Undoubtedly WCEAM 2018 will be a success
and attract global participation from researchers and industry thought leaders who are
seeking to drive the best service delivery outcomes from their assets.

10 CIAM ANNUAL REPORT 2016

DAG NEDRUM
PRESIDENT & CEO, PETROLINK, NORWAY

Petrolink has been a member of CIAM for more than 10 years and has also been represented
in the Board of directors by Lars Engvik. Petrolink is proud having hosted and followed-up
CIAM PhD candidates. We believe it’s important to support CIAM in what has been built-up
during the last two decades within Industrial Asset Management. We are impressed with the
good progress that CIAM has made during the last decades promoting the Cluster thinking
and bridging the academia, industry and political institutions together.
Furthermore, I personally believe that CIAM’s continuing effort towards the Vision2020 –
“Being Smart Together” is the right way to go for further growth in the region.
By supporting the important work being done by the core management team, the project
coordinators, the partner companies, and individuals in different Knowledge hubs in CIAM,
we all have the opportunity to secure CIAM to be a well-established long lasting organization
with a full focus on next generation competencies and knowhow involving industry and
academia within Industrial Asset Management.

We are proud of being a member of CIAM.
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‘’CIAM Vision 2020’’ Growth Strategy

CIAM’s Vision 2020 growth strategy provides a collaborative road-map
for Innovation in Industrial development, Research, and Education. At the
core of this Cluster development strategy is the ambition to establish an active Public-Private partnership structure for continuous learning, competence
development, and innovation to create long term value through Engineering
assets and Public infrastructures.
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The Cluster targets a number of major Industrial sectors to promote
New thinking and Innovative solutions:
ENERGY
OFFSHORE WIND
OIL AND GAS

PUBLIC INFRASTRUCTURE

MARITIME
LAND BASED
MANUFACTURING
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Meet our New Partners in 2016

In addition to the 18 partners of CIAM,
we were also joined by 3 additional
partners in 2016.

ACL Consulting joined us in
late 2015 and officially came on board in 2016. It is
an independent company
that provides Asset operators different services, inclusive of project personnel, expertise and techniques to solve chalenges related to well design and
construction, drilling, completion, production and
reservoir recovery, etc.

ITekVR joined us right
after summer in 2016. It’s provides unique and quality engineering services which allows organizations to improve efficiency of projects and systems by simplifying the working procedures and processes. It has
domain expertice within 3D modelling, animation,
and visualization technologies.

Draga signed a new partnership contract with CIAM
towards the end of 2016. It is a company founded
in May 2015 and have domain expertice to provide
knowledge and technology which can help companies manage their digital assets in a simple, safe
and cost efficient way.
Draga’s core business interests include, developing
pragmatic intelligent systems and information management solutions.

16 CIAM ANNUAL REPORT 2016

CIAM-CRI (China) Bi-lateral Collaborative
Agreement

CIAM entered into a new bi-lateral cooperative
agreement with Chengdu Research Institute
(CRI) of University of Electronic Science and
Technology (UESTC), China.
UESTC comprises a total of twenty-four departments/schools, 33,000 students and some 3800
faculty, administration and service staff. CRI was
jointly established by UESTC and Shuangliu County
Government, with a mission to continuously develop innovative solutions for challenging industrial sectors. As a part of its core development
strategy, CRI has explored many collaborative and
cross-border activities lately with leading Resrarch
and Industrial estabishments.
The Business scope of this new agreement includes
educational collaboration and joint R&D activities
for the development and use of new and innovative technological and operational solutions in the
field of Industrial asset management.
The agreement was officially signed by Prof.
Jayantha P. Liyanage, Chair of CIAM and Lu Chuan,
the Executive Dean of CRI in Chengdu in early August 2016.
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New Book from our EU Project on ‘Sustainable Value
Creation in Manufacturing Networks’ (SustainValue)

to develop industrial models, solutions and performance standards for new sustainable and higher
-performing production and service networks.

Research and development activities were carried
out by a consortium of partners consisting of: VTT
Technical Research Centre of Finland; Politecnico
di Milano, Italy; University of Cambridge, United
Kingdom; Centre for Industrial asset management
(CIAM) of University of Stavanger, Norway; Institute for Industrial Management at the RWTH Aachen
University, Germany; German Institute for Standardisation (DIN), Germany; FIDIA, Italy; RiverProf. Jayantha P Liyanage (Chair of CIAM) to- simple, United Kingdom; CLAAS, Germany; and
gether with Teuvo Uusitalo from VTT Technical Elcon Solutions, Finland.
Research Center of Finland published a new This is a great product of creative teamwork, 3
book with the Theme of ‘Value networks in Ma- years of good quality research, and dedicated innufacturing: Sustainability and Performance ex- volvement with our international partners. It procellence’, with the Internationally renowned vided a good platform to work closely with sepublishing company Springer.
lected European companies and towards global
dissemination of new ideas, knowledge developed,
This book is based on the EU project
and innovative solutions to boost Manufacturing
‘SustainValue’ (‘Sustainable Value Creation in Manufacturing Networks)’ funded by the EU’s 7th excellence, says Prof. Liyanage.
Framework Programme. This three-year project
began on April 1, 2011 with a total budget of 4
million euros. The overall aim of the project was
18 CIAM ANNUAL REPORT 2016

Additive Manufacturing / 3D Printing
the Rogaland Region

Initiatives within

Over 40 participants from all over Norway gathered at the Måltidetshus in Stavanger for a National gathering on Additive manufacturing (3D
Printing).
The goal of the event was to focus on the use of
additive manufacturing within different industries
and to build relationships within AM communities.
The event also had 2 specially guests; Onno Poorfort and Hans van Toor from Berenschot, The
Netherlands, who has 10 years of experience with
projects in additive manufacturing.
This is a part of 4-phase plan initiated by Machine
Registry Editor, Joppe Næss Christensen who saw
the need for Norway to move forward with the
technology and catch up with other countries who
have already begun AM. The first meeting was held
Rezaatef who shared his expertice on Design optiin Gjøvik.
mization, and 3D/AM day with a demonstration on
Subsea applications by Bjarte Langeland at Stinger
Technology AS.
AM Local Group
Regional targets
Immediately after the meeting in Stavanger, we
began to gather our experts and enthusiasts in the Based on the local interests and initiatives so far,
Region based on initiatives by Egil Brastad Hansen, our Regional AM group identified 3 specific targets
Chairman of the Board of CIAM. The purpose was for further activities;
to explore our Regional potential in Additive ma1.Joint Projects
nufacturing, and to take some strategic steps.
2.Infrastructure Development
As a result, some dedicated activities were developed, inclusive of; group visit and demonstra3.Competence Development
tion at 3D/AM lab of UiS, presentation of the EnergyX project by Eivin Strømland at Promet together Companies that have not yet become a partner of
with new ideas and challenges on metal additive CIAM are encouraged to join us so that we’ll be
manufacturing. This was also followed by Ahmad able to strengthen our forces to work on AM/3D.
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‘Meet & Inspire’: A specific new initiative to inspire our
Students with Industry Thought Leaders and Role Models

CIAM took a new dedicated initiative called ’Meet
& Inspire’ in 2016, with an important scope of
creating an inspiring professional interface
between our Graduating students and the Industry Role models. This was launched in collaboration with the inhouse Student program ’Weekly
Industrial Seminars’ series (WIS) lead by our Student Activity Coordinator Jon Oscar Spieler.

We hope to inspire our new generation with practical industrial ideas and good advice from ‘Top
Industry Thought Leaders’, especially during
tough times when University students are left
with doubts and confusions about their career
prospects and own future.

We created a unique venue for an inspiring evening full of a very dynamic dialogue between our
Graduating students and ‘Top Industry Thought
Leaders’, where their hearts and minds were connected towards; industrial reality and professional success, hints for smart career planning, and
future trends to ’look out’ for.

20 CIAM ANNUAL REPORT 2016

The first 'Meet and Inspire' event was held on the 26th of October at the University premises in a very unique interactive environment.
The event was launched with a brief presentation from Prof. Jayantha P. Liyanage, Chair of
CIAM, elaborating on his thoughtful experiences through the ‘Theory of Students’ Confusion’.
Our specially invited ‘Top Industry Thought Leaders’; Ståle Tungesvik, Senior Vice President
and Chief Operating Officer in Management Systems and Organizational Efficiency of Statoil,
and Karen Vorraa, Leader in Competence Strategy and Management of Statoil, took the
floor afterwards.
Ståle and Karen generously opened their hearts and minds towards our Students, and shared
their perspectives and reflections on the future of energy, professional career paths, and
moving on after being a student.

During the almost 2 hour event, the Leaders were challenged with some 'tough' questions by
the young audience about; the future of oil & gas, case of renewable energy, cabon emissions and environmental impact, as well as job and carreer development opportunities.
It was a memorable day for our invited Thought Leaders as well as Graduating students . The
1st event recieved with very positive feedback from participants.

Meet and Inspire 26.10.2017
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Join us
“Engineering Assets and
Public Infrastructure
in the Age of Digitalization”
22 CIAM ANNUAL REPORT 2016

for an exciting
International event in 2018
September 25-27 2018, Stavanger, Norway
Organized & Hosted by:

Collaborative Partners:
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Our Knowledge HUBS provide the right Intellectual foundation towards a strong Private-Public partnership.
It is the place where participants with top Professional expertise and
those with high Academic value meet together with fresh ideas and
open minds to jointly look for novel and creative solutions for challenging conditions.
Such effective integration of Industrial expertise and Research excellence has given the necessary drive to promote innovation and next
generation solutions towards Engineering assets in private and public
sectors.

24 CIAM ANNUAL REPORT 2016

KNOWLEDGE
HUBS

BEING SMARTER TOGETHER 25

In 2016 we have been operating with 7 active Knowledge HUBs.
The disciplines they cover play pivotal roles towards success or failure
of Engineering assets in both private and public sectors.
26 CIAM ANNUAL REPORT 2016
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HUB:
Safety and Risk

HUB CV
Theme: Language, terminology & risk communication,
January 2013

Theme: Psychology of Risk & Risk Communication ,
October 2013

Theme: Norwegian Risk Regulation Regime –
Opportunities and Challenges , October 2014

Theme: Risks related to the authority on NCS when
cutting maintenance & modifications, January 2015
Despite all efforts being made, major accidents
and unwanted events continue to happen. This
can certainly be attributed to some of the complex factors influencing health and safety risk
in industrial environments. These factors include culture, risk perception and awareness,
work sociology, working conditions, managerial
practices and procedural deviations that
exemplify such contributing factors.

Theme: Risk Driven Organization , September 2015

Theme: Business Case from Kverneland on “A Risk
System Process for an Operational Facility , November
2015

Theme: Managing dynamic operation risk: Fully
automated or hybrid? , April 2016

Theme: Integrated Operations (IO) Safety and
reliability.
September 2016

INDUSTRY LEAD

INDUSTRY LEAD

ACADEMIC LEAD

Gøran
Mikaelsson

Martin Guy
Williams,

Preben Lindøe

Oceaneering

EY
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Professor, UIS

Theme: Work Session: Digital Risk in Smart Engineering
Systems. November 2016

HUB Project:
Digital Risk in Smart Engineering Systems

Technology has changed the way engineering systems are setup and operated,
leading to “Smart Engineering Systems”. The increased reliance on these
integrating digital solutions has brought unprecedented challenges to the industry.
This project has the objective of providing a roadmap to effectively deal with
digital risk as the industry transitions from traditional to “smart” systems. It is
divided in three steps:

1. Identifying changes and new characteristics in Smart engineering systems
2. Categorizing those changes and Frame the Risk by; risk content, context,
causes, and consequences

3. Elaborating a defensive strategy with preventive and mitigating measures
to deal with the changes and subsequent Digital risk elements
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HUB:
Data Management &
Information Systems

HUB CV
Theme: Large scale data organization and
Visualization, February 2013

Theme: Global Collaborative Product Lifecycle Data
Management Solution, November 2014

Theme: Inter-Company Collaboration in System
Lifecycle Support Information Exchange (INSPIRE),
March 2015
Developments within data management
and information systems represent one of
the most challenging industrial issues during the last few years. The emergence of
novel data management platforms together with intelligent capabilities has
introduced new operational scenarios in
almost all business sectors.

Theme: Role of Propriety Data for Real Risk in New
Technology, November 2015

Theme: 3D Visualization: technology leap for Asset
lifecycle data modelling and machine learning,
February 2016

Theme: Data Modelling and Integration for decision
support: lifecycle asset information for process safety
and asset integrity, August 2016

Theme: Work Session: Digital Asset, Smart Data,
Intelligent Decisions, October 2016
INDUSTRY LEADER

ACADEMIC LEADER

Terje Strømland

Chunming Rong

EY

Professor , UIS
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HUB Project:
Best Practice for Asset Digitalization: Based on
Smart Data and Intelligent Decisions

Digital technology has significantly changed how assets are managed nowadays. The possibility
of remote sensing, advanced systems modelling, storing large amounts of information in
virtual spaces, and analytical capabilities, have increased the potential of asset digitalization.
Managing assets from a digital environment is much more attractive than doing so as isolated
physical elements. While it is clear that this transition is required, each particular asset
requires a different approach to be able to get it closer to being “fully digital”.

This project hence, has following steps defined;
1. Identifying technical and operational features of Digital assets
2. Develop the systematic roadmap in terms of Maturity levels
3. Integration into Asset work processes
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HUB:
Human Capital &
Organizational Development

HUB CV
Theme: Cultural Diversity and cross-cultural
Understanding, January 2013

Theme: Managing cultural diversity: Harnessing
our differences. September 2013

Theme: Downsizing & Rightsizing—Facing
Business Challenges. January 2016

Theme: Proactive and Systematic HR model.
June 2016
The global industry is exposed to challenges related
to diversity management, generation conflicts, multi
-cultural environments, and mobile knowledge. All
the sectors in the modern period need new thinking
and innovative solutions, for instance, for the development of human capital, retention strategies,
competitive recruitment, roles and accountabilities,
performance incentives, etc.

INDUSTRY LEADER
ACADEMIC LEADER

Anne-Lene Festervoll
PwC

Reidar Mykeltun
Professor, UIS

INDUSTRY LEADER
Ane Sofie Vika
PwC
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Theme: Proactive and Systematic HR for
Strategic and Tactical Business Decisions: Read
the future and decide proactive. September
2016

HUB Project:
Read the Future: Proactive and Systematic Human
Capital model for Business Decisions.

Modern trends have presented traditional HR departments with additional challenges. Diversity,
generation changes, and new competencies have incentivized shifts in the way the modern
Human capital functions should operate. HR process need to be systematic and proactive to
right size an organization and to develop a strong competency profile to ensure a stable future.
The objective of this project is to provide a guide that organizations can use to establish HR as a
proactive advisory function for business decisions.

The steps of the project include:
1. Review and Re-define critical HR business functions
2. Identify and define HR sensitive business decision settings
3. Establish the core HR knowledge base required
Maintenance Business Experience, Sept 2015

4. Specify how to perform advisory or consultancy role by HR
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HUB:
Asset Economy and
Cost Engineering

HUB CV

Theme: Creating Value from uncertainty and
flexibility and metrics of Value. April 2015

Theme: Learning from Cost-Decision Processes,
October 2015

Asset economics and cost engineering has a major
weight on the profitability of an organization. The
traditional practices and processes related to the
engineering and management of costs has been
significantly challenged today, particularly after
the recent financial recessions. Current business
conditions have given a clear message on the need
of new approaches to support those who make
economical and cost related decisions in industrial
settings.

INDUSTRY LEAD

INDUSTRY LEAD

ACADEMIC LEAD

Stig Are Lauvnes

Lindy Taraldsen

Reidar Bratvold

PwC

PwC

Professor, UIS
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Theme: Outline for Performance Based
Contracts, February 2016

Theme: Performance Improving Contracts:
Decision Analysis and Economic Value, June
2016

Theme: Learning from Cost-Decision Processes ,
November 2016

HUB Project:
Performance based Contracts: Decision Analysis and
Economic Valuation

Increasing competition in the global industry has led organizations to pursue new forms of
working with their engineering and service partners. Formally, the complex relationships
between suppliers and clients are determined by contracts. Will the traditional contract types
be able to create value, or is the time right to start move towards new type of Performancebased contracts ?
The objective of this project is to provide a decision making basis and economic valuation model
related to contract types under different circumstances.
The project steps include:
1. Identify the business conditions and constraints required for performance improving
contracts
2. Determine the decision variables and uncertainties w.r.t. business requirements
3. Develop a suitable decision analysis and economic valuation technique
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HUB:
Operations and
Maintenance

HUB CV
Theme: Work process simplification &
Optimization, January 2013

Theme: Value Driven Maintenance (VDM): A path
to enhance shareholder value, September 2013

Efforts to optimize operations & maintenance
both in the offshore and land-based industries
over the last few years have increased significantly due to recurrent as well as emerging challenges. The main focus of these efforts has been
on cost management, technology implementation, and operational improvements for better
production, safety and environment.
There is considerable potential to optimize operations & maintenance decisions and activities
through various technological, operational,
process-related, and even managerial solutions
for a significant positive impact in the value
creating process.

Theme: Maintenance Business Experience(MBE):
Sell maintenance to non-maintenance people.
September 2014

Theme: Integrated Lifecycle Asset Planning
(ILAP), March 2015

Theme: ISO 55000 Asset Management Standard,
Applications and Learning from Global Cases,
November 2015

Theme: Standardization in Statoil, April 2016

Theme: Application of Asset Management
Framework: Business potential and expected
impact. June 2016

INDUSTRY LEADER

ACADEMIC LEADER

Geir Hoff

Mohsen Assadi

Gassco

Professor, UIS
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Theme: Standardization of OM Framework based
on ISO55000 requirements. November 2016

HUB Project:
NextGen Maintenance framework based on ISO55000,
Lessons learnt, and Changing industrial conditions.

While adaptive and proactive are two critical keywords for industry in today’s fast changing
world, standards still play a central role for critical Business processes. When various
technologies and remote know-how tend to be the trend setters, the Maintenance process
demands a practical intellectual touch with a clear focus on simplification, efficiency, and
control.
The objective of this project is to develop a modern Maintenance management framework

applicable for Engineering assets that fits demands and conditions in public and private sectors.

The steps of the project includes:
1. Review of demands, trends, and lessons learnt based on Industrial cases, related to
Maintenance management
2. Critical practical analysis and systematic development of Maintenance management
process loop.
3. Define and specify the interface between Maintenance management process and ISO

55000 standards.
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HUB:
Project Engineering
& Management

HUB CV

Theme: A Review of Past Experiences and future
solutions in complex engineering projects, March
2015
Diverse challenges and opportunities in the
modern business environment continuously
generate dedicated projects targeting various
improvements. However, under the current
demanding industrial and market conditions,
the project engineering and management process has become an extremely demanding task
in many ways. Very recent events clearly indicate the complexities as well as uncertainties
associated with modern projects, and the need
for new solutions and practices to manage inherent risks as well as business value.

Theme: Key Learnings from Project Management,
June 2015

Theme: Cross-Functional Excellence in Project
Management process, October 2015

Theme: Project on Cross-Functional Excellence in
Project Management process, January 2016,
April 2016 and September 2016

Theme: Work Session: Cross-Functional
Excellence in Project Lifecycle: A Template for a
Lean and Effective Assessment, March 2017

INDUSTRY LEADER

ACADEMIC LEADER

Oddvar Tjåland

Jan Frick

Kverneland Group

Professor, UIS
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HUB Project:
Cross Functional Excellence in Project Lifecycle Management: Template for a Lean and Efficient practice

Efficient project management requires tools that are flexible enough and adjustable to every
context, but sturdy enough to be consistently effective. Every engineering project has a
lifecycle, which goes well beyond the boundaries of project duration and budget, where real
problems begin to appear.
The objective of this project is to develop and test a digital tool from a Project lifecycle
perspective that can be used by industry for evaluation and quality control of demanding
projects.

The project include following steps:
1. Define the logical basis w.r.t. project demands, deliverables, and lifecycle stages of
Engineering projects
2. Develop the technical template for project evaluation and quality control
3. Test the tool using different Business cases from different industrial sectors
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HUB:
Technology and
Innovations
HUB CV
Theme: Technological Challenges
Looking for Innovative Solutions:
Updates from BP and Teekay,
December 2014
Theme: Integrated Lifecycle Asset
Planning (ILAP), March 2015
Theme: Role of Propriety Data for Real
Risk in New Technology, November
2015
Theme: Technology Qualification–
Learning from Current Practices,
February 2015

Technological advances have been creating solid bases for the
development and application of innovative industrial solutions.
The advancements in these disciplines are very critical to the
modern assets, systems, and equipment for safe, costeffective, and environmentally friendly operations. Real industrial challenges have already provided many interesting avenues to explore new applications and solutions through collaborative efforts.

INDUSTRY LEADER

ACADEMIC LEADER

Egil Brastad Hansen

Hirpa Gelgele Lemu

Kverneland Group

Professor, UiS

Theme: Barriers and Opportunities
when Introducing New Technology to
Asset Owners, October 2015
Theme: Study Tour:3D Printing and 3D
Scanning technology, February 2016
Theme: New Technology Design and
Deployment: Business Case of Reelwell,
March 2016
Theme: Fatigue life prediction for
engineering structures, May 2016
Theme: Data driven models for
Business Decision making: From
Technology integrity to economic
decision, September 2016
Theme: Additive Manufacturing / 3D
Printing Initiative within Rogaland,
September 2016
Theme: Problem Based Innovation:
Learning from student projects.
November 2016

ACADEMIC LEADER

ACADEMIC LEADER

Knut Erik Bang

Ove Tobias Gudmestad

Assoc Professor, UiS

Professor, UiS
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Ongoing Activity:
Additive Manufacturing / 3D Printing Initiative

A number of events were held during 2016 to explore Regional interests and potential for
strategic activities related to Additive manufacturing. A regional competency map is already
under development where all interested professionals and organizations will be able to get an
overview of our strengths and potential for improvement projects.
Based on the events held so far, our Regional group will focus on following initiatives;
1. Joint Projects
2. Infrastructure Development Initiatives
3. Competence Development activities

3D/AM Regional Group, at UIS
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EDUCATION

The Industrial Asset Management group of UiS offers 3 exciting
Educational opportunities for prospective students;


Experience-based Master in Technology and operations management (MTOM)



2-year Master in Industrial asset management



PhD focussing on various topics in Industrial asset management
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Developing Competencies-in-demand
for Next generation of employees
Our success in Education is attributable to Regional dynamics,
University’s focus on innovative learning, Close engagement of
Industry, Dedicated group of Academics, and Top quality students
who are brave to explore new educational territories.
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2nd BEST Master program
In Norway

Source: http://teknamagasinet.no/

The 2-Year Offshore Technology Master degree program at the University of Stavanger has
been ranked as the 2nd National best in 2016 in the Category of ‘Electrical, Machine, and
Mechanical discipline’.

Our 2-year Master degree Industrial asset managment is in the core of the Offshore technology
program together with the Master program in Subsea and Marine technology. We became the
National 3rd Best in the same category in 2015.

This is a proud result reportef by the ‘Study-Barometer’ 2016 and published by the Norwegian
Society of Graduate Technical and Scientific Professionals (TEKNA). The Study-Barometer covers
a wide set indicators that include; learning environment, inspiration, teaching, exam, influence,
vocational relevance, and learning outcome.
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Program Rank
Grade profile
Source: http://teknamagasinet.no/
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2-year Masters Degree
Industrial asset management

The Industrial Asset Management Master program provides a unique subject combination
based on the modern demands of the Private and Public sectors targeting new skill sets for
challenging careers.
The students acquire core knowledge related to engineering, operations, and management of
advanced and complex engineering assets, systems, and processes. The target sectors include; energy production, manufacturing, and process facilities, as well as technical infrastructures.
In 2016, our Master program received approx. 250 National applications (for 10 study places)
and approx. 220 International applications (for 10 study places). The total of number of
study places available are limited to 20. The admission during the last few years has been
quite competitive.
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Program structure 2016
SEMESTER 1—Fall

Project Management 1

Study Points

SEMESTER 2—Spring

Study Points

5

Operations and Maintenance Management

5

Offshore Field Development

5

Engineering Assets, Processes, and Performance

10

Risk Analysis and Risk Management

10

Introduction to Probability
and Statistics 2

10

Reliability Analysis
Condition Monitoring and
Management

SEMESTER 4—Spring
SEMESTER 3—Fall

5

Study Points

Study Points

Master Thesis : Industrial
Asset Management

Human factors, technology
and organizational issues

10

Industrial Services and
Strategies

5

Economics and decision
making for engineers

5

Elective subjects

10

10

30

Facts from 2016
21 M.Sc. theses within Industrial Asset
Management

Our program was further developed with a new
course on ‘Technology based innovation and
Entrepreneurship (10 sp)’ in 2017.

We plan to take another step forward in 2018
by strengthening the program with new
specialization areas.

27 M.Sc. theses in Marine & Subsea Technology
17 new students admitted for Industrial
Asset Management
22 new students admitted for Marine &
Subsea Technology
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EXPERIENCE BASED MASTER IN
TECHNOLOGY AND
OPERATIONS MANAGEMENT (MTOM)

Experience-Based Master degree in Technology and Operations
Management (MTOM) provides a solid educational foundation in the direction
of management competencies for practicing engineers where one can combine
work, experience, and new knowledge to strengthen qualifications and carrer opportunities.

48 CIAM ANNUAL REPORT 2016

About the MTOM Program
The program is designed to match the competency needs of the private and the public
sector. It has learning contents related to
engineering systems, industrial production,
process, engineering design, operations,
maintenance, risk management, cost engineering, services, and performance optimization of such systems.
The program consists of courses that together
will help provide learning outcomes that are
relevant to a modern day engineers and
managers with professional development ambitions.
All the lectures are offered in English language, given by a qualified team of Academic
and Industrial experts, and adhere to a competitive international standard. The courses
in the program are based on lectures as well
as a series of focus meetings to provide a
unique learning experience.
This is ideal for those who have full-time or
part.-time employment, as well as those who
explore new career opportunities based on
Life-long Learning.

More Information: http://www.uis.no/MTOM
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Engineering Economics
The course covers profitability analysis of investment projects, cost of capital, processes
for managing uncertainty in projects, cash
flows and liquidity requirements. The project
economics and its link to company income
statement and balance sheet are established.
Economics are investigated through an engineer’s perspective and learn to use economic
criteria on technical decisions through the process of life cycle costing.
Lecturers:
● Prof. Reidar B. Bratvold, UiS

Introduction to Industrial Asset

Management
This course covers core principles and practices
related to the engineering, operations, and management of complex engineering systems and
facilities. It incorporates multidisciplinary components inclusive, asset management concepts
and principles, Asset strategy, Asset management systems, and other important issues such
as leadership, planning, performance, asset organization, etc. that provides a safe and a productive foundation to manage modern industrial
assets. The course also provides a detailed insight into the principles and applications of the
new ISO standards on Asset management.
Lecturers:
● Professor Jayantha P. Liyanage, University of
Stavanger
● John Woodhouse, CEO & Chairman Woodhouse
Partnership, UK
● Sture Angelsen, Business Development Director, DNV GL Energy
● Ole Jørgen Melleby, Section Manager, HSE, Petroleum safety Authority
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Supply chain and Lean Management
This course covers; How to develop and run operations in a profitable company that deliver
products and services with limitations on
schedule, quality and price?
Supply Chain and Lean Management are core
issues in how to improve operations within
available resources and capacity.
The course will provide overview of related issues and tools, and utilize cases in the learning
process.
Issues for group work with assignments and
presentations are:
- Supply Chain Management
- Lean Management
- Methods/ tools/ techniques for improving operations
Lecturers:
● Prof. Jan Frick, UiS

Risk Governance and
Communication
The course addresses a number of challenges
within Risk Governance and Communication in
the interface between companies' own control
of its operations with “self-regulation” and
compliance with regulatory regimes and external control. The concepts of Risk Governance and risk regimes are put into a historical
context with emphasis on the development of
modern principles of safety management "risk
-based supervision and control”. Part of the
analysis will be on legal issues, the use of legal standards and industrial and technical
standards. Emphasis is placed on understanding the general principles Risk Governance
and the interaction and communication between governmental agents, industries and
enterprises, research communities and expert
as various actors well as actors in the Civil
Society. An important part of the course will
be using cases and experiences from different
industries.
Lecturers:
● Prof. Preben Lindøe, UiS
● Assoc Prof. Jacob Kringen, UiS
● Grethe Skundberg, Head of Communications, Apply TB As
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Industrial Decisions and
Performance Management
Covers the underlying principles, theories,
and practices related to industrial decisions
and performance management in complex
industrial systems. It focuses on the characteristics of decisions in modern industrial
environments, decision analysis techniques,
principles of Beyond budgeting, managing
uncertainities, risk-enabled performance,
and how complex decision settings influence
different types of scenarios and visa-versa.
Lecturers:
● Professor Jayantha P. Liyanage, UiS
● Bjarte Bogsnes, VP Performance Management Development,Statoil
● Martin Vatne, EY Advisory Partner, EY

Maintenance Engineering and
Management
Develop understanding of central aspects,
principles, methods and tools related to the
management of maintenance in advanced,
complex and integrated machines, equipment, products, systems, and application of
knowledge in practical industrial settings.
This includes, central factors and methods
used to optimize activities in whole asset life
cycle with respect to costs, profits, and acceptable risk level for health, safety and environment (HSE), as well as investments.
Common operation and maintenance standards, maintenance engineering tools
and techniques, predictive maintenance management and the principles and methods
used in condition monitoring of rotating machinery, piping, pressure vessels and load
bearing structures, are also included.
Lecturers:

● Prof. Tore Markeset, UiS
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MTO—Human—Technology—
Organization / Human Factors
Includes issues, theories, principles and
practices related to Human-TechnologyOrganization (HTO) interaction and Human
factor (HF) aspects in complex engineering
systems and environments. Through a blend
of theory lessons and exercises it provides
a greater understanding of HTO and HF
challenges and higher qualifications to consider different forms of measures in HF /
MTO practice. Risk and Complex systems
perspective will be the core of the course,
which also includes models, methodologies,
and standards at both the macro level and
micro level in modern systems.

Technology Based Services and
Innovation

Lecturers:
● Professor Jayantha P. Liyanage, University of Stavanger
● Professor Preben Lindøe, University of
Stavanger
● Arne Jarl Ringstad, Leader, Safety and
Sustainability, Statoil
● Elisabeth Lootz, Principal Engineer, PSA

● Øyvind Lauridsen, Principal Engineer, PhD
Org Safety, PSA

Industrial technology and knowledge based
services covers a wide range of topics such
as after sales services and product support,
service delivery strategies, service delivery
performance management system, planning
and management etc. For this course, selected topics related to operations and
maintenance will be studied. Furthermore,
innovation and patenting processes will be
discussed as well as the path from idea
through entrepreneurship and a successful
business.
Lecturers:
● Prof. Tore Markeset, UiS
● Assoc. Prof. Knut E. bang
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INNOVATIVE R&D
AND
DISSEMINATION ACTIVITIES

Our greatest asset is Intellectual resources.
We have a Top team of leading and dedicated Academics.
They are well known within their respective fields.
The Team is engaged in numerous Research projects and
Knowledge dissemination activities every year.
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Meet the R&D TEAM

Our core Team is Bi-Faculty and Cross-departmental .
Faculty of Science and Technology

Professor Jayantha

Professor Tore

Professor Ove Tobias

Professor Reidar B.

Professor Mohsen

Liyanage

Markeset

Gudmestad

Bratvold

Assadi

Professor Chunming

Associate Professor

Professor Hirpa

Professor Dimitrios

Rong

Knut Erik Bang

Lemu

Pavlou

Faculty of Social Sciences

Professor Jan Frick
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Professor Preben H.

Professor Emeritus Reidar

Lindøe

Mykletun

R&D activities are based on Government, EU, and Company funded PhDs. Some of the PhD Candidates come from Industrial PhD (‘Nærings PhD’) program

Professor

Professor

Jayantha

Mohsen

Liyanage

Assadi

Ole-Erik Endrerud

Pengyu Zhu

Homam Nikpey Somehsaraei

Professor
Ove Tobias
Gudmestad

Gunnar Lian

Jithin Jose

Airindy Felisita

Professor

Professor

Jan Frick

Tore

Adekulne Orimolade

Knut Espen Solberg

Markeset

Thorvald Gundersen

Nii Lokko

Murshid M. Ali

Mayang Kusumawardhani

Professor
Chunming
Rong

Bikash Agrawal

Rui Pais

Girma Kejela

Songpu Ai

Jayachander

Cristina Heghedus

Surbiryala

Professor

Professor

Dimitrios

Preben H.

Pavlou

Lindøe

Lene Jørgensen

Dag Tomas

Kristen Rege

Elin Andersen

Professor
Reidar B.
Bratvold

Aojie Hong

Kanokwan Kullawan

Philip Thomas

Camilo Malagón Nieto
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COMPLETED Ph.D. Project
Asset integrity management: challenges, planning and
implementations.
What was your project about?
The emergence of asset integrity management (AIM) in the petroleum industry has been encouraged
by the demand for a safer and more sustainable workplace with respect to health, safety, environment, value generation and reduced risks. However, despite the current AIM development, literature
shows that AIM practices in organizations still often fail and in troubled times some organizations may
choose to rearrange the priorities of AIM activities, while in reality the integrity of these installations
needs to be maintained at all times, regardless of the fluctuating market situation.
This study is divided into three consecutive phases that built the entire study. The first phase of the
study was performed to identify and map the existing research approach in AIM. The study also proposed a structured framework as a guideline for designing AIM research. The second phase identifies
the gaps between the theory and practices of AIM. The focus is to identify various challenges in volatile market conditions and how organizations can continuously ensure the safety and integrity of their
offshore facilities. The study is continued by the third phase that addresses the organizational challenges identified in the second phase. The purpose is to continually develop AIM practices in organizations.

Outcome of the project:
The study has brought important information for organizations wishing to sustain the business aspect
of the asset without compromising its integrity.
The research outcome has progressively addressing the asset integrity challenges from coining the
guideline for AIM research method, provided better understanding of the underlying mechanism of
AIM practices, elevating the success of AIM in the fluctuating market situation. The work also suggested a structure for establishing AIM during the pre-operational phase through Operational Readiness
and Assurance (ORA), as well as a strategic planning structure for AIM. Both of the structures could
aid the planning, establishment and implementation of AIM in organizations.
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Supervisor:

Prof. Dr. lng. Tore Markeset, UiS

Co-Supervisor: Dr. Rajesh Kumar
Dr. Knut Erik-Bang

Period:

Mayang Kusumawardhani,
Ph.D.

2013-2016

What are you up to now?
I have been running a consultancy company in asset integrity field called Trancergy AS. We have
been working for several projects for operation in Gulf of Mexico and West Africa. Our responsibilities are including preparing asset integrity before the operation phase, reliability studies and
integrity studies, spare parts analysis, criticality analysis, class certification, technical audits and
spare part assessments.

How do you feel the PhD has benefitted you?
In my opinion, PhD is a great foundation to be reactive and resilience to the global market. It has brought
a new horizon of chances and implanting new perspective angles.

Operational Readiness and Assurance (ORA) governance structure in a petroleum
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NEW Ph.D. Project
Optimization of Business Critical Processes through an
Effective Decision-making process.
What is your project about?
In the growing technological era, most of the systems and equipment have become
more reliable and are operated in more complex conditions. The ongoing trends introduce challenges for optimization of critical business processes such as maintenance, logistics, project engineering, etc. due to embedded technical or organizational constraints. The modern industrial setting is largely described as high-cost
driven, and hence asset owners and operators are in search of opportunities to become more cost-effective and efficient.
Data is considered by many to have the potential to drive the transformation. There
is also a growing focus on the value of data. Many data sources are created for different purposes, but they are not organized in a structured way, and stay quite
scattered. There is also lack of integrated view on interrelationships among different elements that are involved during operation and maintenance activities.
The research is developed based on Emergency Shutdown (ESD) system, around
which the technical and organizational scope of the system, workflow, information
flow, data modeling, and decision-making will be studied. How these elements are
interacted with each other will be studied, and how decision optimization could
benefit from these will be discussed.
Outcome of the project:
Decision integration and work optimization for ESD systems.
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Supervisor: Prof. Jayantha Liyanage, UiS
Co-supervisors: Sukhvir S. Panesar, Rajesh Kumar
Period: January 2016—January 2019
Pengyu Zhu
University of Stavanger

What is your scientific background?
I have acquired a BSc degree in Mechanical Engineering from Yantai University in China,
and a MSc degree in Offshore Technology-Industrial Asset Management in University of Stavanger in Norway. I have several years of experiences on hull structure design, EPC project
management, and offshore facility risk analysis.

Why have you selected the topic you have selected?
I am very interested in asset management as general. The topics and elements of asset
management is very wide. This brings both challenge and opportunities. A system thinking
of related elements could provide a new insight to look at the old problems. A integrated
approach that take care of data management, workflow management, and decision integration could play critical roles to drive performance. There is no doubt that safety, operation efficiency and cost effectiveness could benefit a lot from just adapting the manner to
manage asset. The PhD project is just designed to cover these topics. In addition, there is
a great need and expectation from the O&G industry on the NCS to look into new solutions
to improve efficiency and reduce cost. The slow market provides a window for researchers
to work closer with the industry experts.
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Ph.D. Projects in 2016
Title: Operational infrastructure and work management systems for offshore wind energy
assets
Sponsor: The Norwegian Ministry of Education
Researchers: Ole-Erik Endrerud; Supervisors: Prof. Jayantha P. Liyanage, Dr. Nenad Keseric
Objective: Present maintenance and logistics model of a large-scale wind turbine park in order to investigate how different maintenance strategies and logistics support will affect availability and life cycle costs.
This model will be a decision tool when designing and optimizing maintenance strategies, operational infrastructure and work management systems.
Duration: 2012-2017

Title: Optimization of critical business process through effective decisions
Sponsor: The Norwegian Ministry of Education
Researchers: Pengyu Zhu; Supervisors: Prof. Jayantha P. Liyanage,
Objective: Looking into the work processes related to emergency shutdown systems both offshore and onshore. Study their interrelations with task allocation, information & decision flow and resource management. Based on the dynamics studied, an integrated approach is suggested in order to optimize work processes related to the ESD system.
Duration: 2016-2019

Title: Internasjonalisering av nye produkter i SME
Sponsor: NFR industristipendiat
Researchers: Murshid M. Ali; Supervisor: Prof. Jan Frick
Objective: Explore how the innovation process from idea, to commercialization nationally, then from national commercialization to internationalization, can be optimized in Norway.
Duration: 2013-2017

Title: Decision Quality in Integrated Operations
Sponsors: Future Solutions / Polytec R&D Institute,
Researchers: Thorvald F. Gundersen; Supervisor: Prof. Jan Frick; Co-supervisor: Prof. Jayantha P. Li-yanage;
Industry Mentor: Are Pedersen (Future Solutions AS)
Objective: Explore how the innovation process from idea, to commercialization nationally, then from national commercialization to internationalization, can be optimized in Norway.
Duration: 2014-2017
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Title: Offshore Structures exposed to large slamming wave loads
Sponsor: NORCOWE
Researchers: Jithin Jose; Supervisors: Prof. Ove Tobias Gudmestad (Main), Charlotte Obhrai (Co supervisor), Sverre Haver (Co supervisor)
Objective: To get a better understanding of wave slamming loads on truss type structures installed on shallow water regions with sloping sea bottom, Estimation of proper slamming factors for the truss type structure based on the experimental studies and Validate the CFD model for the simulation of breaking wave
forces on the truss type structures.
Duration: 2014 - 2017

Title: Uncertainties in weather forecasts and impacts on marine operations
Sponsor: The Research Council of Norway (RCN)
Researchers: Adekunle Peter Orimolade; Supervisors: Prof. Ove Tobias Gudmestad(Main), Erlend Hovland
(Co supervisor), Birgitte R. Furevik (Co supervisor), Helge Skjæveland (Co supervisor)
Objective: Data collection and data verification, for design and installation works, in the cold climate.Identification of uncertainties in weather forecasts for the cold climate region. Suggestion or development of correction factors to account for the uncertainties when planning for marine operations. Risk
and cost benefit analysis, on the better approach for mooring and riser connection to a platform in the
cold climate region.
Duration: 2014 - 2017

Title: Slamming loads on vertical large volume cylinder from breaking waves.
Sponsors: The Research Council of Norway and Statoil
Researchers: Gunnar Lian, Supervisor: Prof. Ove Tobias Gudmestad
Objective: Estimate design slamming loads from breaking waves on vertical large volume cylinder.
Duration: 2014 – 2018

Title: Selection of Production Riser Concepts for Harsh Environments and Water Depth in
the Range of 400m to 2000m
Sponsor: E.On E&P Norge AS
Researchers: Airindy Felisita, Supervisors: Prof. Ove Tobias Gudmestad (Main), Daniel Karunakaran (Co supervisor)
Objective: Identify riser design solutions for harsh environmental conditions in range of water depth 4002000m. In addition, installation aspects for the above recommended design solutions.
Duration: 2012 - 2017

Title: Winterization of Vessels and Artic Operations
Sponsor: GMC, Stavanger
Researchers: Knut Espen Solberg; Supervisors: Prof. Ove Tobias Gudmestad
Objective: Winterization needs for offshore platforms
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Duration: 2015 – 2019

Title: Industrial Data Analytics
Researchers: Girma Kejela; Supervisor: Prof. Chunming Rong
Objective: Analyzing the potential use of data analytics in the industrial environment.
Duration: 2013 – 2017

Title: Data Analytic Approaches to Accountability in Cloud Computing and Big Data Applications
Researchers: Rui Manuel Aleixo Pais; Supervisor: Prof. Chunming Rong
Objective: To investigate security solutions for the transport and storage of data which will increase the
trust between cloud customers and cloud providers, and increase the security of the cloud services and
infrastructure. Develop a data analytics framework that applied to data logs can provide the basis for verification and validation mechanisms, applicable in detection and compilation of evidence of technical
faults and failures in policies’ compliance.
Duration: 2014 – 2017

Title: Scalable data processing and analytical approach in Big Data Cloud.
Researchers: Bikash Agrawal, Supervisors: Prof. Chunming Rong (Main), Tomasz Wiktorski (Co supervisor)
Objective: Developing an analytical scalable approach for big data Management.
Duration: 2013 – 2016

Title: Smart Energy System using (Big-) data Analytics and Prognostics
Researcher: Songpu Ai; Supervisor: Prof. Chunming Rong
Sponsor: KD-STIPEND
Objective: Using (Big-) data Analytics and Prognostics to develop intelligent solutions for Energy efficient
buildings.
Duration: 2016-2019

Title Information security in cloud computing
Researchers: Jayachander Surbiryala; Supervisor: Prof. Chunming Rong
Sponsor: KD
Objective: Improve the security in cloud environment while dealing with big data.
Duration: 2016-2019

Title: Data driven energy informatics
Sponsor: IDE
Researchers: Cristina Heghedus; Supervisor: Prof. Chunming Rong
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Objective: Use information systems for energy efficiency increase.
Duration: 2016-2019

Title: Creation of “Just in time” maintenance services for the Norwegian Offshore Industry
Sponsor: Apply Sørco
Researchers: Nii Nortey Lokko, Sukhvir Singh Panesar; Supervisors: Tore Markeset, Jawad Raza
Objective: To create a framework for provision maintenance services based on improved quantitative
and qualitative analysis techniques, condition monitoring and statistical simulations
Duration: 2012-2017

Title: Asset Integrity Management: Challenges, planning and implementations
Sponsor: Norway's Ministry of Education and Research
Researchers: Kusumawardhani, Mayang; Supervisor: Tore Markeset
Objective: The purpose of this study is to promote the continuous development of Asset Integrity Management practices in organizations.
Duration: 2013-2017

Title: On experimental and theoretical studies of fuel flexible micro gas turbine systems
Sponsors: NFR and Lyse Energi AS
Researchers: Homam Nikpey; Supervisor: Mohsen Assadi
Objective: The main goal of this project was to develop knowledge and competence, enabling efficient
utilization of biogas for small-scale energy conversion technologies like micro gas turbines for distributed
generation. This work covered the development of validated models for the simulation, analysis and monitoring of distributed combined heat and power plants, in biogas application, based on experimental
works. Embedded in this subject was also the analysis of innovative solutions.
Duration: 2011 – 2016

Title: Sertifisering og akkereditering for kvahtet og sikkerhet i Skyehus
Researchers: Dag Tomas Sagen Johannesen; Supervisor: Prof. Preben Hempel Lindøe
Objective: The objective is to explore the understanding of certification processes in hospitals, and seek to
explain various aspects that may affect the legitimacy and adoption of certification programs in health
care.
Duration: 2012 - 2018

Title: Risk management in an inter-organizational project cooperation
Researchers: Lene Jørgensen; Supervisor: Prof. Preben Hempel Lindøe
Objective: To contribute insights on risk mapping processes in practice and both intended and unintended effects of the risk map as a risk management tool. This will hopefully inform risk management literature,
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project management literature, practice and teaching with useful insights.
Duration: 2009 – 2017

Title: Structural health monitoring of offshore structures based on fluid-structure and fatigue-corrosion interaction models
Sponsor: The Norwegian Ministry of Education and Research
Researchers: Kristen Rege; Supervisors: Dimitrios Pavlou (main), Tor Hemmingsen (co-supervisor) and Muk
Chen Ong (co-supervisor)
Objective: To develop improved theoretical models for fatigue-corrosion damage accumulation estimation of offshore structures subjected to real loading conditions.
Duration: 2016-2019

Title: Scalability of floating vertical axis wind turbines
Sponsor: Teknat
Researchers: Elin Andersen; Supervisors: Dimitrios Pavlou (Acting), Arnfinn Nergaard (Appointed)
Objective: To develop methods to optimize rotors of vertical axis wind turbines and other beam/frame
structures. Wind turbine blades are built using low-weight/high-strength materials, usually some kind of
composite material. These materials can be tailored to the purpose. In the optimization, the design variables are the entire elastic tensor, only requiring that the tensor is symmetric and positive semidefinite. The
work builds on previous developments in Free Material Optimization (FMO), using a primal-dual interior
point method. Structures will be optimized for stiffness and for eigenfrequencies, important factors when
designing dynamic structures.
Duration: 2015-2018

Title: Bayesian Framework for Real-Time Optimization of Well Placement
Sponsor: DrillWell – Drilling and Well Centre for Improved Recovery
Researchers: Kanokwan Kullawan; Supervisors: Prof. Reidar Bratvold, Prof. Eric Bickel, Prof. Kjell F. Fjelde
Objective: Making real-time drilling decisions such that (oil & gas) wells are placed in an optimal locations
by applying a decision analytic approach by using real-time data gathered while drilling and drawing
Bayesian inference to optimize decision making.
Duration: 2012-2016

Title: Field Scale Evaluation – History Matching and Robust Production Optimization with a
Given Uncertain Reservoir Description
Sponsor: National IOR Centre
Researchers: Aojie Hong; Supervisors: Prof. Reidar Bratvold, Professor Geir Nævdal
Objective: Deliver a robust production optimization method for field scale evaluation with given uncertainties. Engineers optimize the hydrocarbon production or net present value (NPV) of a hydrocarbon reservoir based on the predicted results by doing simulations on reservoir models. However, the parameters of
a model (such as porosity and permeability) are always uncertain. My job is therefore to consider the model uncertainties when doing optimizations. There are two essential parts, (1) to find a robust optimization
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method for hydrocarbon production, and (2) to consider uncertainties.
Duration: 2014 - 2017

Title: Calibration Methods and Learning Models for Real Options Valuation in Oil and
Gas
Sponsor: The Norwegian Ministry of Education
Researchers: Philip Thomas; Supervisors: Prof. Reidar Bratvold, Prof. Babak Jafarizadeh
Objective: To make a working model for stochastic price process calibration. An also I’d like my research
to help the industry in applying and learning real options model for their investment decisions.
Duration: 2014 - 2017

Title: Decision Driven History Matching
Sponsors: Statoil ASA, Akademia, and the Department of petroleum Engineering.
Researchers: Camilo Malagón Nieto, Supervisors: Prof. Reidar Bratvold (UiS); Steve Begg (Univ of Adelaide)
Objective: The research project proposes to look at the history matching process from a Value-of Information (VOI) perspective. After a structured formulation is defined; valuation models with uncertain
production forecast, which have been matched to historic production data, will be formulated in a Bayesian Framework and Markov Chain Monte Carlo (McMC) simulation will be used to estimate the posterior
distributions of the production profiles. As results a decisionmaking/VOI framework for history matching will
be presented, It will include the establishment of a Value Model to link the project economic valuation
metrics. Later work will include the use of real world production data and history matched parameters to
judge the accuracy of both the history-matched parameters and their result forecast as well as the value
of increased accuracy in this information.
Duration: 2015 - 2019

BEING SMARTER TOGETHER 67

Master Theses in 2016

Title: Developing a dynamic risk simulator for rotating equipment integrity management
Author: Shyam Krishna Ramanan
Supervisor: Prof. Jayantha P. Liyanage, Jawad Raza (Apply Sørco)
Abstract: Restricted

Title: Utvikling av et prestasjonsmålingssystem og prestasjonsmålingsverktøy for prosjektevaluering
Author: Jørn Kristian Flesland
Supervisors: Internal: Prof. Jayantha P. Liyanage; External: Kristian Eikemo (Wetcon)
Abstract: Restricted

Title: Reconstruction of Roskrepp power plant to a reversible pumping plant - a feasibility
study
Author: Marte Walmestad Tofteberg
Supervisors: Internal: Prof. Jayantha P. Liyanage; External: Bjarne Tufte (Sira-Kvina Kraftselskap)
Abstract: This project resulted from Sira-Kvina Power Company’s desire to map the changing market conditions related to "balancing power" in their production facilities.
The recent focus on climate change goals has led to changes in market conditions. A strengthening of
the grid that makes for more conversion into non-flexible power. There is a possibility that this in turn increases future demand for flexible production, thus "balancing power".
Sira-Kvina Power Company’s production system could handle the implementation of an adjustable pumping power plant. However, market conditions are currently not favorable, as prices are low and there is
high uncertainty. In this master thesis, a price forecast based on rising energy prices towards 2050 has
been established. The current results show little margin and high risk. In able to carry on, a more detailed
price forecast is required.

Title: A study of how a Lean approach can be used in dealing with challenges present at
DeepOcean Offshore Base and their specialty within logistics-, warehouse- and workshop services
Author: Ingunn Tørresdal
Supervisors: Internal: Prof. Jayantha P. Liyanage; External: Hans Christian Håstø (DeepOcean)
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Abstract: The recent drop in oil prices has forced the industry to become more efficient than ever. This has
resulted in financial stress for many companies in able to stay afloat. In order to survive in this context, one
should strive for continuously improving the variables that can affect the business at all levels. This also includes a higher degree of supportive and inspiring management, a sense of personal empowerment and
ownership by each individual.
This thesis attempts to use Lean as an approach to deal with the challenges the employees at
DeepOcean Offshore Base are facing in their daily work. A qualitative mapping of work processes, interviews, observation and questionnaires have been applied in obtaining relevant information. This thesis encompasses identified challenges and improvement potentials. The results of the study revealed that the
employees at DeepOcean Offshore Base are in a situation where they just spend time on ‘keeping the
business running’, due to an arguable amount of inefficient work processes stealing valuable time. Changes are suggested within relevant variables that may affect the business, as well as specific Lean initiatives
that can support the necessary changes, and more explicitly enhance flow efficiency.

Title: Development of integrated operations strategy to accelerate offshore operations
capability
Author: Pipit Hendra Nurwinahyu
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Integrated operations is a proven operating model to manage offshore assets smartly. BP with its
Field of the Future program, Shell with its Smart Fields program, and Statoil with its Integrated Operations
program have deployed it on their global assets since the early 2000’s and successfully delivered value
through better and faster decision-making. IO has been a global practice, consequently more and more
companies initiate efforts to deploy on their assets.
Pertamina is the sole NOC and bears public obligations to fulfill oil and gas security of supply in Indonesia.
This national obligation has exposed Pertamina to significant challenges since most of its onshore fields are
in mature phase.
This thesis is an academic contribution to capture IO best practice from global players (BP, Shell, and
Statoil), apply its key knowledge through literature review, and package them as an IO strategy. The main
objective of such is to systematically configure a strategic plan to develop and deploy it as part of offshore operations in Pertamina. This is expected to be a high-level guideline that gradually transforms Pertamina into a top performing IO operator in Indonesia through the integration of people, process, and
technology. This thesis offers a thorough IO strategy that is dedicated to accelerating offshore operation
capability as Pertamina’s competitive advantage in the future.

Title: Methodology for fact-based support in maintenance management decisionmaking
Author: Gilberto Cervantes
Supervisors: Internal: Prof. Jayantha P. Liyanage; External: Stian Bjerkenes (Gassco)
Abstract: Equipment maintenance is an essential part of any industrial plant. While fundamental, evaluating its impact quantitatively is a great challenge. Companies usually find it hard to obtain reliable financial
support figures to justify the replacement of ageing equipment. Gassco AS identified this matter and provided the basis for this master thesis. This work’s objective is to provide a methodology that supports decision-making for maintenance management in a factual manner. Such feature was done after an exhaustive survey of current methods.
Equipment reliability is an essential part of determining potential losses. A system’s losses due to unreliability
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depend on subcomponent interdependencies and individual failure rates. A model combining two existing ones was developed: EVA (Economic Value Added) and CoUr (Cost of Unreliability). A real case concerning the potential replacement of UPS (Uninterruptible Power Supply) units was used to test the suggested method. A tool based in a spreadsheet software was developed in able to use the recommended
model for analysis purposes. The results obtained deemed such investment as non-justifiable financially.
The proposed tool is a cornerstone towards better decision-making support. Nonetheless, it still has room
for added robustness.

Title: FDV-kostnadsberegning basert på produktspesifikk informasjon lagret i en BIMmodell
Author: Martin Gromsrud
Supervisors: Internal: Prof. Jayantha P. Liyanage; External: Erling Salicath (Utdanningsetaten, Oslo Kommune)
Abstract: Maintenance planning is not a strange word in the building sector. However, an increasing number of buildings deteriorate due to the increasing maintenance needs. To protect a building through its
entire expected lifetime, it is essential for owners to consider all required future expenses before constructing; management, operation, maintenance and replacement.
Currently, this is done using general cost tables. For example, one of these indicates it costs 105 NOK per
year per square meter to maintain a building in the Oslo region. However, these tools are not context specific. This project uses LCC (Lifecycle cost) analysis as a more effective alternative. Its task is to obtain
product specific information directly from BIM (Building Information Modelling) models regarding cost calculation.
The "Munkerud" school has been used as an example. This work encountered that the information provided by suppliers was not detailed enough for an LCC analysis. It is therefore concluded that the attempted
approach is not possible to be carried out now nor in the near future. In able to eventually make this happen, building constructors must inform on maintenance specifics and key numbers must actually be
based on experiences.

Title: Modelling of spare part evaluation for offshore assets to support decision-making
Author: André Vike
Supervisors: Prof. Jayantha P. Liyanage, Jawad Raza (Apply Sørco)
Abstract: Restricted

Title: The application of HSE management system in international petroleum geophysical
field
Author: Yang Baojun
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Restricted

Title: International development strategy of a Chinese offshore drilling contractor
Author: Xuecheng Zhang
Supervisor: Prof. Jayantha P. Liyanage
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Abstract: Restricted

Title: An integrated approach for effective management of assets: a case study from
steel industry in China
Author: Dawei Liang
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Restricted

Title: Strategy for internationalization process of geophysical COSL
Author: Guiming Wen
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Restricted

Title: Effective utilization of historical data to increase organizational performance: Focus
on sales/tendering and projects
Author: S.M. Krishna Mangalampalli , Industrial Partner; ABB
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Restricted

Title: Ula water inject in AkerBP: A strategy for performance optimization
Author: Tore Lillebø, Industrial Partner; AkerBP
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Restricted

Title: Offshore leadership and change: How to support the development and implementation of ISOW (integrated safe system of work)
Author: Anne Kristin Skipenes, Industrial Partner; ConocoPhillips
Supervisor: Prof. Jayantha P. Liyanage
Abstract: Restricted

Title: Hose management system: complex source mapping
Authors: Daria Efimkina; Olga Kavaliova
Supervisor: Prof. Jan Frick
Abstract: Restricted
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Title: How could the lean manufacturer make use of additive manufacturing?
Author: Henry V. Iversen
Supervisor: Prof. Jan Frick
Abstract: This thesis answers the following question: How can the industry make use of additive manufacturing (also called 3D printing) in the context of Lean?
3D printing has been around for a couple of decades, but it is not until recently that this manufacturing
technique has become interesting for the manufacturing industry. In the early stages of the technology,
only plastic substances could be used. Nowadays there are a number of techniques used and metal objects can now be made with good quality.
Lean is a management methodology deemed more effective than traditional ones. This work attempts to
solve the balance between the constraints involved in 3D printing, like cost and time with its potential benefits in a lean context.

Title: An evaluation of the new product development process in the context of operational readiness
Author: Lyndall Jordaan
Supervisor: Prof. Jan Frick
Abstract: Restricted

Title: Lean design process in piping
Author: Devi Srinivasa Rao
Supervisor: Prof. Jan Frick
Abstract: Restricted

Title: Buy versus rent of cargo carrying units in the wireline segment at Schlumberger Norway
Author: Yulia Podlipaeva
Supervisor: Prof. Jan Frick
Abstract: Restricted

Title: The application of the internet of things and physical internet in Norwegian aquaculture supply chains
Authors: Andreas Ødegaard; Simon Dåvøy
Supervisor: Prof. Jan Frick
Abstract: The topic for this master thesis is Supply Chain Management within the Norwegian aquaculture
industry. The thesis aims to examine how the industry can make use of aspects within the Internet of Things
and Physical Internet in order to improve their supply chains. Moreover, the thesis identifies and defines
three main factors affecting the customers purchasing decision; namely quality, time, and price. These
factors are interconnected, and influenced by traceability and onshore transportation.
Due to increased focus relating to regularity and flexibility in deliveries, along with food safety, quality, and
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documentation, the need for innovative transportation- and traceability solutions has become imperative.
As a solution to this, the thesis suggests that the Norwegian aquaculture industry can benefit from utilizing
concepts from the Internet of Things and Physical Internet in their supply chains. Electronic traceability systems enable transparency and efficient communication throughout the supply chain. It provides key information about the products, which in turn facilitates better decision-making. Additionally, cost and time
consumption reductions can be accomplished.

Title: A smarter home, the smarter choice?
Authors: Marie Berland Nesheim; Kine Sandanger Rosnes
Supervisor: Prof. Jan Frick
Abstract: In a world of expanding connected products, home automation has shown itself as one of the
biggest trends to follow. Home automation is the automation of the home via highly advanced systems
that control multiple functions of the home - more often called smart homes. The purpose of this thesis is to
examine how smart home development affects consumers. It also tries to identify users, benefits and issues
of smart homes.
The research is done with a theoretical approach, via literature reviews and indirect observations.
The findings showed multiple areas of development. The smart home industry is growing and taking its
share of the smart market. Smart homes are for everyone, but we see it as highly beneficial for health purposes in a world where the elderly population is growing rapidly. This is an area of focus for the future.
Three main issues were identified; privacy, security and standards. These areas have to be addressed in
near future for the smart home to be fully adopted. Privacy needs to be addressed as best as possible, the
more this concept grows, the more sensible data is collected.

Title: A study of logistics in the supply chain of organic plant and animal products
Author: Grete Clausen; Ane Thorvaldsen
Supervisor: Prof. Jan Frick
Abstract: This study shows the logistics in the supply chain of ecological animals and plant products considering the analysis of industry actors, positions, cash flow and food waste. The study takes into account the
challenges and opportunities ranging from primary producers to consumers. The background of this project is the fact that there is a lack of correspondence between the parliament objectives in the subject
and actual developments in the area.
This thesis is a contribution to further research in the sector accounting for the low availability of information
on the subject. A combination of case studies and literature is used to resolve the issue at hand. The project concludes that ecological producers have no problem selling their products, something that shows
the market and private consumers request these highly. The current low production makes it so that the
offer lags behind the actual demand for eco-products.

Title: To what extent is it possible to use lean, to discover time thieves in the payroll department in the Norwegian government agency for financial management (DFØ)
Author: Geir Olav Byberg
Supervisor: Prof. Jan Frick
Abstract: This study has the objective to show the degree in which it is possible to use Lean principles to discover time loss activities ("time thieves") in the directorate for economy management (DFØ). The thesis is
carried out in the form of a case study in the loan department at DFØ and is based primarily in the five
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Lean principles.
The data material gathered was obtained through interviews on three managers and six employees. They
are anonymous and are used as analysis basis. The low population of interviewees and the short period to
carry this project out can reduce the capacity to generalize and reproduce these results.
Results indicate that potential "time thieves" are connected to lacking skills amongst the workforce and
tedious routines as well as communication issues. The department in study did not use Lean, but its testing
indicates a rise in efficiency across it.

Title: Organizational bottlenecks in new technology implementation and utilization
Author: Mohammad Mohsin Salahuddin
Supervisor: Associate Prof. Knut Erik Bang
Abstract: The pace with which technology is currently developing is unparalleled in the history of humankind. Its development is continuously opening avenues through which tasks can be done in a more effective manner. It has therefore become the key for the sustained growth for any organization. For, despite its
utility and need, organizations are unable to implement new technology.
This master thesis will present organizational bottlenecks, which disable the implementation of new technology. The computerized maintenance management system of MEL has been used as a case study in
this thesis. The current system in place is run primarily through a paper work order, which is issued when
maintenance action is required. The data on the work order is typed into a Microsoft Excel based system
through which maintenance reports are generated to enable management to make decisions.
The thesis highlights the bottlenecks related to management, tradition, costs and skill of the employees
disabling the upgradation of the system to meet the organizational needs. The problems arising as a result
and the overview of the limited reliability and functional capability of the current system is also presented.
The thesis also discusses why an attempt to automate the system has failed. Finally, it establishes the causes of the existence of bottlenecks restricting technology implementation. It then presents a model solution
based on Technology Acceptance Model and Kurt Lewin’s theory of change, which can be applied to
upgrade CMMS in line with new technology to minimize downtime and optimize asset performance.

Title: An analysis of asset availability performance: a practical determination of well system reliability and maintainability.
Author: Kai Petter Vika
Supervisors: Internal: Associate Prof. Knut Erik Bang; External: Shawn Le Maitre and Shaun O’Brien
Abstract: With decreasing oil prices, optimizing existing production is essential to generate as much revenue as possible. When the product sold decreases in value, more volume is required to maintain the revenue levels. Therefore, when oil prices are low, well availability is an important contributor to reaching revenue targets. A major international oil and gas company, with assets in NCS and UKCS, had a goal to better
understand which failures impact their asset’s well production availability. The goal of this thesis was to determine Company’s assets’ availability though practical system reliability and maintainability.
This was achieved by reviewing historic production performance data. When commencing this thesis, the
goal was to obtain knowledge of how the offshore assets were managed to achieve well availability. It
was believed that simple manipulations in excel would provide sufficient information to gain an understanding of how the wells are operated. However, as the thesis progressed, new discoveries were made
which required further analysis, and most importantly it has been necessary to consider and recommend
how to apply this historic insights to improve future performance.
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Title: Application of the ”maintenance loop” for land-based manufacturing
Author: Geir Østensen
Supervisors: Internal: Associate Prof. Knut Erik Bang; External: Stein N. Jørgensen
Abstract: The maintenance function is an important part of any organization that possesses tangible assets.
Whether it is machinery, buildings, equipment, or others, maintenance of these assets are vital to enable
them to deliver as intended. In this thesis, the focus is on maintenance of industrial production machinery
and equipment. The literature on the topic of industrial maintenance is extensive, and there are lots of different frameworks and strategies proposed to enhance the performance of the maintenance function.
In this thesis the model of the Maintenance Loop, developed by the Norwegian Oil Directorate in the late
90s, are used to assess the performance of the maintenance function at Benteler Automotive Farsund. The
model divide the maintenance function into 11 elements. For these 11 elements, the current status, problems and challenges, and finally, improvement potentials and future goals were identified. The results show
that a thorough review of the maintenance function like the one performed in this thesis will reveal much
information and several minor improvement potentials not visible by the naked eye. From the results of this
thesis, it can also be seen clearly how important it is to have a properly functioning Computerized Maintenance Management System (CMMS) at hand, and how important good communication is to be able to
work efficiently.

Title: Methodology for project evaluation
Author: Ashok Devanaboyina
Supervisors: Internal: Associate Prof. Knut Erik Bang; External: Andrew Klimartin
Abstract: Recent studies reveal that the offshore projects undertaken on the Norwegian Continental Shelf
failed consistently to deliver on time and budget. The study performed by Norwegian Petroleum Directorate (NPD) confirms major cost & schedule overruns.
It was identified that numerous International oil and gas projects faced similar challenges in meeting the
budgets and schedule. In spite of having various project management techniques, the oil companies
(operators) still experience challenges to track the project deliverables.
With the current lower oil prices, executing projects on time (OTD-On Time Delivery) according to the
agreed budget is the need of the hour for the Norwegian oil and gas industry. This thesis looks into developing a methodology to track the projects and handles various project issues early to manage effective
project deliveries. The study identifies various key issues that have promoted project failures in different project phases on an EPCIC project model. This thesis shows how to effectively capture the project issues and
enhance overall project performance.

Title: An assessment of Kvaerner's supply chain surveillance function
Author: Thomas Sætre
Supervisors: Internal: Associate Prof. Knut Erik Bang; External: Odd Ingvar Ur, SCS Manager at Kvaerner
(K2JV)
Abstract: Restricted

Title: Evaluation of local power generation concepts for subsea application
Author: Rodrigo Vicente Mello Lima
Supervisor: Associate Prof. Knut Erik Bang
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Abstract: The demand for oil & gas resources is forecasted to continue increasing in the next decades.
Most new discoveries will be made offshore. By reviewing the available power generation technologies for
powering subsea production equipment, ranking them according to a set of parameters, selecting the
most feasible concepts and evaluating the cost of these concepts in different subsea cases; this thesis
identifies the power generation technologies most suitable for the subsea application. Energy storage
technologies are also briefly screened for the subsea application and recommendation is done on the use
of a specific one.
The Levelised Cost of Electricity (LCOE) is used to define the most cost effective technology for four different subsea cases (operation of a SSIV, operation of a single subsea well, operation of 8 subsea wells and
operation of a subsea boosting station). It is observed that there is technology available, with high readiness level, which can power subsea equipment, as an alternative to powering from the topside facilities of
the platform or from onshore facilities, with considerable cost saving, also solving some other technical
challenges faced in long tiebacks and in platform space management.

Title: Development concepts for Sakhalin's offshore field development
Author: Andrei Beltcoy
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Prof. Anatoly Borisovich Zolotukhin (Gubkin University)
Abstract: The concept phase of developing an oilfield includes screening of concepts, selection of concept and its development. The use of engineering data that represents a feasibility study of offshore oil
and gas fields is essentially the screening of concepts.
The selection consists of finding a solution that would meet technical, environmental and safety demands.
Despite the fact that the Sakhalin Island shelf contains enormous hydrocarbon reserves, it is also a very environmentally sensitive region. This puts a significant burden of responsibility on the project team during development.
Selecting the optimum Sakhalin Shelf development concept is the aim of this thesis. The significance in the
concept selection chain affects selection of various parameters affecting the optimum development concept and subsequent prioritization. Special attention is paid to challenges and peculiarities that can be
faced at the Sakhalin Region. The paper analysis addresses concept screening and engineering solutions.
The main driving factors of concept selection are touched upon. The final model – step by step approach
to concept phase execution, is concluded to be applicable to Sakhalin oil and gas development projects.

Title: Development of a wave-driven pump for energy production
Author: Lars Alexander Eikeland
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: Restricted

Title: Validation of heat transfer coefficients in pipes and deck elements without ice glazing
Author: Jino Peechanatt
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: In recent years, there has been unprecedented interest shown in the Arctic region by the industry as it has become increasingly accessible for exploration. Engineering research in heat transfer studies
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and design of material suitable for low ambient temperature has progressed in the right direction to instill
confidence in operators that energy loss can be minimized. This thesis tries to answer some of these queries
by undertaking comprehensive study of the heat transfer phenomenon in pipes and deck elements.
A thorough comparison of the heat transfer coefficients determined experimentally and through theoretical methods using existing heat transfer correlations such as Hilpert, Fand and Keswani, Morgan, Žukauskas, Whitaker and Churchill-Bernstein for horizontal pipes under cross-flow wind condition showed that the
values were in good agreement for the insulated pipes with the deviation in the range 0.5 - 2.82 % for diameter 50 mm insulated pipe and 12 -14 % for diameter 25 mm insulated pipe. Comparison of diameter 50
mm uninsulated and insulated pipe showed that the reduction in heat transfer coefficient is in the range of
400 - 4000 % with the usage of insulation material having low thermal conductivity.
However, in the case of uninsulated pipe and deck element, the values were substantially higher for experimental heat transfer coefficient values compared to theoretical results. The values were in the range
72 - 88 % and 17- 90 % respectively. Time to freeze results for diameter 25 mm and diameter 50 mm uninsulated and insulated pipes showed increase in time to freeze by 27 % and by 52 % with the usage of 10 mm
and 25 mm insulation respectively, in the case of diameter 25 mm pipe. For diameter 50 mm pipe, the time
to freeze increased by 22 % and 47 % respectively for similar increase in insulation thickness. Based on the
governing criteria and experimental findings, the Churchill-Bernstein correlation was suggested as the best
method for use by the industry.

Title: Rectification of free spans on subsea pipelines
Author: Anders Haga
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Jarle Kvåle Kolbeinsen (DeepOcean AS)
Abstract: Restricted

Title: Analysis of an offshore lifting operation according to DNV - How to find the characteristic load by repeated dynamic simulations in the time domain
Author: Anders Aasen
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Dag Abel Sveen (DeepOcean Group)
Abstract: In order to analyze a lift offshore performed from a vessel, focus is often put on preparing a good
model of the main lifted object, the vessel motions (RAOs), the crane characteristics plus the sea state
characteristics. However, something that is not so often put into focus is how to find the correct characteristic load that is affecting the object based on statistical data.
Usually, an irregular sea state is used when analyzing lifts at sea. In this thesis, a consideration of an object
launch through the splash zone in a defined sea state has been analyzed. The resulting hydrodynamic
forces in such a case are highly dependent on the timing with the incoming wave and the vessel motions.
After running simulations, the calculated results reveal that given repeated dynamic simulations for lifting
operations offshore in a short term sea state does:
1. The most extreme loads experienced not always follow a Gumbel distribution and that the tail region
given the use of probability papers should be considered;
2. The given characteristic loads may have a large statistical scatter depending on the simulation size,
and;
3. Given the DNV standard regulations where a probability of structural failure should be less than 1 per
10000 lifting operations (DNV-OS-H101, 2011, Section 1, A201), large sample/simulation sizes are required in
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order to get a high level of confidence. A second criterion has therefore been proposed for implementation.

Title: Use of submarines as field development facilities
Author: Aleksei Gorodishenin
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Prof. Anatoly Borisovich Zolotukhin (Gubkin University)
Abstract: Today, it becomes clearer that the era of easy to extract oil is almost gone. Thus, the oil and gas
industry starts to face the development of complex deposits located in deep and ultra-deep waters or in
the Arctic region, often under the ice. This thesis has focused on the second type. Therefore, it is necessary
to find the most effective solutions for the field development in the ice infested waters where the ice-free is
short. One of the possible answers can be the transfer of different technologies from other industries.
Such kind of technology may be taken from the military industry. Of course, we are talking about submarines. This thesis considers submarines and their possibilities as solutions for challenges in the Arctic environment. Nowadays, diesel-Stirling-electric submarines do their job in a way with minimum risks to the operator, the environment, and the crew.
The main idea of this paper is to show that submarines can be used as a mothership or, in simple words, a
carrier for ROVs, which application is very versatile, but the core purpose is to maintain the field operations
during the production phase. To show that it is possible, the design of submarines will be considered with
an accent on special room for ROVs and the compartment for its running in the water. Nevertheless, submarines can perform simple tasks like installation, inspection, maintenance, and repair by itself with a help
of an on-board gantry crane.

Title: Cluster development of the Barents and Kara Seas oil and gas fields from the archipelago Novaya Zemlya
Author: Andrei Starodubtcev
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Prof. Anatoly Borisovich Zolotukhin (Gubkin University)
Abstract: Starting with a comparison of sea-state parameters and metocean conditions of the Barents and
Kara Seas, this thesis will discuss the challenges for development of potential hydrocarbon fields in the Barents-Kara Area. The main accent of this master’s thesis will be placed on possibilities of the technological
challenges for choice of platform and construction of common infrastructure on the base of archipelago.
Part I (Introduction) provides the general information about the exist projects in the Barents-Kara region.
Mainly these projects are owned by Russian majors – Gazprom and Rosneft. Except of that, the first part
considers an ore project on the archipelago.
Part II (Metocean Parameters and Conditions) provides the environmental data with metocean and ice
conditions. Such conditions that require a consideration are topography, winds, waves, temperatures, ice
duration, iceberg’s occurrence, environmental concern.
Part III (Offshore Field Development) considers a short description of development of different areas in the
region.
Part IV (Pipeline Route Selection) provides a calculation in the specialized program. It is guaranteed a successful offshore pipeline laying from the fields to the center located on the archipelago. All data are gathered in the one map – cost distance map/surface.
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Part V (Economical Aspects of the Project) considers a short economic conclusions of the project. It discusses the main advantages.
Part VI (Conclusions) provides final remarks that sum up all material assembled in this project.

Title: Validation of heat transfer coefficients; single pipes with different surface treatments
and heated deck element.
Author: Bjarte Odin Kvamme
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Oddbjørn Hølland, GMC Maritime AS
Abstract: Interest in the polar regions is rising. Futher research is required to evaluate the adequacy of
equipment and appliances used on vessels traversing polar waters. This thesis investigates the adequacy
of different theoretical method of calculating the heat loss from cylinders and deck elements when exposed to a cross-wind scenario. Experiments were conducted at GMC Maritime AS’s climate lab on Buøy,
Stavanger.
Correlations for convective heat transfer over cylinders are evaluated and compared. Based on findings,
the best correlation for use by the industry was determined to be the Churchill-Bernstein. The deviation of
the correlation with respect to experimental measurements was found to be between 0.40% and 1.6% for
a 50mm insulated pipe and from -3.86% to -2.79% for a 25mm one.
Deviations are significant enough to warrant further studies. Key elements for an optimal design of deck
elements are suggested. Experiences from testing in the laboratory and in the field are presented and discussed.

Title: Safe and efficient approach for planning of offshore heavy lift operation
Author: Ida Gaviola-Intes
Supervisors: Internal: Prof. Ove Tobias Gudmestad; External: Alan Clifton & Kevin Sirski (LOC Stavanger)
Abstract: Mechanical lifting is one of the more important operations regarding offshore installation. This
typically involves topside lifting from a barge or transport vessel. In the last years, lifting activity has increased, along with significant boosts in the dimensions and weights of the structures to be lifted. Furthermore, some of the areas with highest lifting activity increase involve tough environments such as the artic
regions, which poses additional challenges.
In this report, the marine lifting procedure used for the lifting operation of the Valemon Topsides developed by Saipem will be presented as a general overview of occurrences in typical marine lifting operations. The study outlines and addresses the main challenges that may or may not be encountered during
the aforementioned operation. This thesis also includes a comparison study of existing marine lifting guidelines to gain consensus on the subject of handling criteria and limitations for rigging arrangement. This thesis pursues the optimization of current practices and discusses the ability to categorize risks in heavy lifting
planning to potentially update LOC Group guidelines.

Title: Structural modelling of offshore module for loadout, transportation and installation
Author: Ivan Azad Ali
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: The increasingly harsh offshore environments that the oil and gas industry has to deal with result in
the need for more accurate modelling. This thesis focuses on the modelling of an offshore module. The
main focus is to stress the many important considerations and conditions during loadout, transportation,
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lifting and installation phases.
This work is performed at the University of Stavanger. The report presents an introduction to the selection
of design factors in the different operational phases and presents a comparison of these factors as given
in NORSOK, ISO and DNV-GL standards. Subjective risk analysis has also been performed and suitable risk
reducing measures proposed. Discussions on the main findings challenges and recommendations based
on results and experiences are provided.

Title: Risks associated with geohazards
Author: Roshana Raut
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: Geohazards are ones caused by various geological processes and conditions that lead to the
damage of existing environment. These pose a threat to about 1.4 billion world inhabitants. It is therefore
imperative to address them.
The primary objective of this thesis is to broaden the knowledge of geohazard risks by understanding their
potential causes, the likelihood of occurrence and their possible consequences. A concept of geohazard
risk is built on the basis of vulnerability, exposure and elements in danger.
In this work, some significant geohazards in Norway are discussed along with the factors leading to the
future risk. As specifics of geohazards, the landslide issue of Nepal is taken into account. With the identification of triggering factors of landslides and their potential consequences, mitigation measures are suggested. It is concluded that there is a need or broader thinking to adopt new measures of risk management and design for the prevention and mitigation of geohazard risks.

Title: DP system reliability for offshore operations
Author: Shaobo Xin
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: With the development of the offshore oil and gas industry, more and more activities are operated far away from shore and are moved into deep-water areas. The complexity of the deep-water missions and unpredictable ocean environment leads to manual operations that could not satisfy a vessel’s
positioning requirements. Keeping the vessel’s position accurately for a long time during operation is crucial. Thus, the dynamic positioning system used nowadays is an indispensable tool.
A DP system can control a vessel’s position and heading automatically and can ensure position precision
for a long time. However, sometimes it may fail to keep the position and an incident might occur. Therefore, the reliability of such system is a key factor in an offshore safety operation. This thesis firstly introduces
the development of DP and their components. It later focusing on discussing the risks of a DPsystem in offshore operations, analyzing possible barriers which could reduce or eliminate them. The FMEA method to
improve their reliability is used. A real case is studied at last to provide lessons on DP operations.

Title: Risk management and reduction (mitigation) measures in seismic exploration
Author: Yang Yanhao
Supervisors: Prof. Ove Tobias Gudmestad
Abstract: The main safety management procedures used for Geophysical-COSL (China Oilfield Services
Limited) during work are QHSE & SMS. These show how the work’s risks are assessed and the related risks
are identified, directed and managed accordingly. From this aspect, this work discusses how the reduc-
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tion measures are used in practice. Although these risks reductions are useful during work, there are still
aspects that can be improved on the assessment.
The main target of this thesis is to use the project’s risk assessment (mainly use a Barents Sea Project) to
show how Geophysical-COSL’s reduction procedure through QHSE and SMS works. Its usefulness is evaluated. Furthermore, new methods are discussed and how they could potentially contribute to the current
ones. Finally, it is shown that while there is room for improvement, the tools in place are of essential value.

Title: Method for flowback handling after well interventions using acid for the Valhall field
Author: Guro Vaagan
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: Restricted

Title: Waste and fluid return handling on the Valhall complex
Author: Arnfinn Grøtte
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: Restricted

Title: Apparent negative damping; an original approach to the oscillations of offshore
structures
Author: Baptiste Reyne (Nantes University Exchange Student)
Supervisors: Prof. Ove Tobias Gudmestad; Prof Franck Schoefs
Abstract: The structural design of offshore constructions is a complex process subject to various difficulties. The interaction with seawater flow is one of the more important ones. By the natural periodic nature
of this motion, it tends to make submerged structures oscillate in different ways.
The most obvious resultant behavior is the rather slow oscillations caused directly by fluid pressure. A second level of concern is the assessment of vortex induced vibrations; a crossflow motion due to the alternative shedding of water particles.
The present work deals with related non-linearities and unexpected short-term behaviors. The experimental reference that is used is the Draugen platform. A monopile structure located in the Norwegian Sea
for which data and testimonies were made available. The investigations detailed in this report consist in
the proposal and analysis of original models inspired from literature and applied to and equivalent one
degree of freedom oscillator.
The first part of this project deals with inflow non-linearities. The second part discusses crossflow behaviors
such as galloping or stall flutter with examples of different approaches that can be brought by the apparent negative damping point of view.

Title: Geological settings, data evaluation and identification of criteria for drilling solutions
in the Dreki offshore exploration area, Iceland
Author: Augusta Maren Jonsdottir (DTU exchange student)
Supervisors: Luise Joseffine Belmonte; Prof. Ove Tobias Gudmestad
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Abstract: The goal of this thesis is to gather and evaluate existing data from the Icelandic offshore exploration area Dreki and to identify criteria for selecting an artic drilling system concept. The functionality of the
anchor drilling solution will be compared to the dynamic positioning (DP) one.
The thesis consists of two parts. The first one covers the tectonic history of the Jan Mayen micro continent
(JMMC) and geology including the rifting history of the North Atlantic Ocean (NAO) and identification of
potential sedimentary layers in the Dreki area. The close by basins of the JMMC are Haltenbanken basin
(mid-West Norway), Vikingarben basin (Northern North Sea) and the Jameson Land basin (JLB) (East
Greenland). There are well-known petroleum systems in the Haltenbanken basin and the Vikingarben
where currently producing reservoirs exist. There are no producing wells in East Greenland. Therefore, the
current knowledge of the Jameson Land basin will be covered to obtain knowledge on both sides of the
JMMC. The logical question is if there are the same or similar geological data from the JLB that correlates
to offshore Norway, why should it not be the same in between, in the JMMC including the Dreki area?
In the second part, the evaluation of the existing data from the Dreki area will be covered. The main
question posed is, is there potential for oil and gas to be found in the Dreki area?

Title: Decision making and project management in a well overhaul program
Author: Yunfeng Fu
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: When wells enter the ageing process they suffer several problems; sand production, tube corrosion, etc. At this point in time, work-overs are commonplace. In able to do so, a holistic project management method would be needed to ensure a solution. It would integrate time, budget and risk control. Meanwhile, decisions made by top managers play a big role. This paper discusses such decisions
through the use of an example from a well overhaul in the Bohai Bay.
Firstly, costs and benefits must be analyzed. Secondly, an integral project management should be activated. Lastly, the paper would propose some advantageous strategies regarding project management
for the effective implementation from the organizational structure, communication management, human
resources disposition, safety and risk analysis and so on. In addition, the differences of management style
between China and Western countries are discussed.

Title: Eastern-Mediterranean metocean design basis
Author: Rami Zughayar
Supervisors: Internal: Prof. Ove Tobias Gudmestad; Sverre Kristian Haver
Abstract: The Eastern Mediterranean has an enormous potential, it is estimated that there are 122 trillion
cubic feet of undiscovered, technically recoverable natural gas volumes, as assessed by the USGS
(2010). The area has seen increased activity recently and will continue to be an attractive option for drilling and pipe laying activities in years to come.
Therefore, this thesis attempts to capture the most important aspects of this phenomenon. The metocean
design basis topic was selected due to it touching on both design and operation concepts in the offshore
industry. It requires a special bundle of skills such as programming and application of statistical methods. It is a widely applicable topic, relevant knowledge and skills are required in the shipping industry, offshore wind turbine projects, coastal engineering and structural reliability studies.
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Title: Assessment of technical building blocks for the development of Leningradskoe field
in the Kara Sea
Author: Vadim E. Razhev
Supervisors: Internal: Prof. Ove Tobias Gudmestad; Prof. Muk Chen Ong; External Prof. Anatoly B. Zolotukhin
(Gubkin University)
Abstract: The artic shelf is becoming more important as existing fields are depleting and the oil and gas
industry is searching for new prospects of reserves. Meanwhile, it is supposed that Artic is a big pie for future development. The Leningradskoe field Is located in the south-west of the Kara Sea. Thus, it is necessary to develop new technologies and concepts for artic offshore fields including this one.
There is no technical assessment of the development of Leningradskoe in the scientific literature. However,
the expansion of operations in the artic region requires the development of new technologies and solutions that can cope with harsh physical conditions. Nowadays, some technologies are sufficiently proven
to have high reliability and be ready to use in freezing waters. Nevertheless, there are still difficulties regarding the adaptation of such to artic waters.
This thesis focuses on the technology assessment of five major areas that are all crucial to the development of Leningradskoe. Drilling technical block, reservoir engineering, pipeline technical block, production technical block and technical block of logistics. An evaluation of the most important risks is performed
in the Master thesis in the form of a “Bow Tie” analysis. The results are synthesized by organizing the R&D
roadmap for the development of Leningradskoe.

Title: Utfordringer ved snøkrabbefangst med hensyn på risiko ved operasjoner på sjøen
Author: Andreas Jørgensen
Supervisors: Prof. Ove Tobias Gudmestad
Abstract: Central organs in the Norwegian fishing industry have mapped out the spreading of snow crabs
in Norwegian waters. These come from Russian waters and make their way west across the border
line. The Norwegian Marine Institute determined that they will settle in Svalbard in the following years.
Even if this species proves to be resilient to catching, they are a luxury item that is worthy of pursuing. Under current law, their hunting is regulated. It is estimated that these limitations will decrease in the next
years.
This thesis has the objective of giving an overview of the risk picture pertaining snow crab catching. It also
has the task to provide with measures to limit such risk. The results show large challenges regarding icing,
communication, training and lack of search and rescue resources. At the same time, several feasible riskreducing measures were clearly identified.

Title: Identification of challenges and hazards associated with cruise traffic and evacuation in the artic
Authors: Tord Nese; Raymond Dalsand
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: Artic cruise tourism is gaining popularity. There is a need to better understand hazards that are
connected with cruise traffic and evacuation in the Artic. The polar code tries to enhance the safety of
persons travelling in polar waters by giving functional requirements to life-saving appliances. However, it is
unclear what is needed to achieve the required functionality, and how existing life-saving appliances perform compared to the requirements in the Polar Code.
This thesis looks to present the challenges associated with cruise traffic in the artic. The main hazards relatBEING SMARTER TOGETHER 83

ed to evacuation in an artic environment and what the possible gaps are between the current life-saving
appliances and the level of safety the polar code tries to ensure.

Title: The application of unmanned aerial vehicles for snow avalanche search and rescue
Author: Andreas Albrigtsen
Supervisor: Prof. Ove Tobias Gudmestad
Abstract: Snow avalanches claim in excess of 200 lives annually worldwide. Humans as a means of rescue
are deemed as ineffective and can experience secondary avalanches, making such practice life threatening. Thus, the small-unmanned aerial vehicle (UAV) concepts has gained importance in recent years. It
presents a simple and non-expensive approach to this problem.
The main challenges identified and discussed in this thesis are under categories of averse meteorological
conditions and technological challenges. The UAV platform was identified to be a sufficient carrier for
electronic search devices. Some hazards were identified due to UAV implementation but none is believed to pose an excessive risk.

Title: Assessment of the potential for condition monitoring at Jøssang Power Plant
Author: Ronny Steine
Supervisors: Internal: Prof. Tore Markeset; External: Arve Jakobsen, Lyse Produksjon AS
Abstract: Developments in maintenance have been significant in the last 100 years. Good maintenance
can be distinguished by positive and negative financial results. This work is based on a case study of
Jøssang Kraftverk with the objective to identify parameters that through monitoring will provide value in
the form of reduced risk, costs and rise in employee satisfaction.
This thesis carried out several surveys by conducting interviews and polls. Hard data from literature was
also utilized. The analysis shows that workers have good experience and are positive about learning more
on these maintenance techniques. Several parameters including their most critical aspets are enlisted
and suggested to be tracked to better the performance of the company.

Title: Drilling and completion challenges in the deepwater South China Sea – a case
study of the Lufeng 22-1 oilfield
Author: Wangjun Hu
Supervisor: Prof. Tore Markeset
Abstract: The thesis provides background and basic information of the Deepwater operations both in the
world and in the South China Sea. It gives the reader a comprehensive understanding of Deepwater operations. It then fully identifies its main challenges and problems within three aspects: environment conditions, facilities, and technologies.
The solutions and advice provided for some of the problems are enlisted as well as other study areas. At
last, a case study of the successful development of the first Deepwater oilfield in the South China Sea
(Lufeng 22-1 oilfield) is discussed. Inspirations and experiences are summarized in the and used as suggestions for other Deepwater operations in South China Sea.
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Title: Criticality of service innovation in COSL’s oil and gas business
Author: Gang Li
Supervisor: Prof. Tore Markeset
Abstract: The study focused on the major challenges that were making it impossible for COSL to achieve
most of its goals and streamline its operations. Innovation in services with a focus on COSL is another area
of interest. Such innovation practices can play a major role towards supporting the performance of oil
companies.
The obtained findings were critical towards ensuring the company refocused and realigned its commitment to clients through clearly defined and practiced service innovation practices. Such approaches will
present quality findings that can be embraced to improve the major oil and gas operations.

Title: Failure analysis and inspection research of drill stem in oil and gas industry
Author: Hai Wen
Supervisor: Prof. Tore Markeset
Abstract: With the demand for oil and gas increased, and the development of oil and gas drilling technology so fast, the development of global oil and gas exploration has entered a deep well, ultra deep well
and offshore deep water exploration and development era. Land and shallow sea oil and gas exploration
degree now is high, oil and gas production has been close to the peak, therefore many country and big
oil and gas multinational companies have turned to deep water search for oil and gas resources, and
have got a series of major discovery and development. Due to the restriction and impact of the ocean
drilling platform arrangement and cost, Offshore drilling widely used cluster well, directional well, horizontal
well and large displacement technology, all these lead to drill stem under cyclic loading, and the working
condition of drill stem become more and more bad. Due to the high cost of offshore drilling industry, the
failure accident of drill stem will cause huge economic losses. Oil drill stems is the main tool for exploration
and development of oil and gas, the failure accident of drill stem in oil and gas exploration will not only
hindered the drilling speed and production, but also caused huge economic loss. The failure type of drill
stem is given priority to fatigue failure, according to the research of the drilling contractor, there are about
50~60% fatigue failure in the total failure of drill stem. Therefore, the research of tool fatigue prediction will
bring great significance for enhance drill stem management standards, establish a whole life cycle of drill
stem, monitoring, evaluation and query, ensure the safety of drill stem quality and drill string, and reduce
drilling cost.

Title: Appliance of dynamic positioning in offshore industry: The problems and feasible
solutions
Author: Pengfei Zhou
Supervisor: Prof. Tore Markeset
Abstract: Dynamic positioning systems (DP) applied offshore increase the safety of operations; and make
many critical operations possible. Thanks to DP, offshore supply vessels could continuously be alongside rigs
for days even weeks; subsea operations like trenching and BOP installing could reach accurate track and
position; drilling and pipe laying could be implemented in the water depth deep to three thousand meters. But the reliability of DP system depends on other subsystems (the DP control systems, position reference system, power system, propulsion system, etc.); and the safety of DP operations relies on the reliability
of DP system, engine and power systems, external environment and the operator. So many elements affect the safety of DP operation, which makes the appliance of DP vulnerable. Risks always associates with
DP operation and accident happens. In this thesis, we are going to discuss the problems existing with the
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DP application and the control measures taken in practice.
The discussions in this thesis are based on working experience and study on the relative articles, publications; and aimed to give readers an overview on DP system and the problems with the use of this system in
practice; as well as some solutions to these problems.

Title: Waste heat recovery potential evaluation of a combined cycle and organic rankine cycle by integrating desalination process
Author: Ha Jaechul
Supervisor: Prof. Mohsen Assadi
Abstract: Restricted

Title: Risikobasert tilsyn i Oslo- brann og redningsetat: En studie av utfordringene i implementeringen av risikobasert tilsyn med særskilte brannobjekter
Authors: Øyvind Flengsli Pedersen; Ruben Roaldsø
Supervisor: Prof. Preben H. Lindøe
Abstract: The requirements that fire fighters have to use as a reference in fire sensitive objects change
constantly due to new regulations. Demands regarding fix supervision intervals have stopped and been
replaced with risk-based ones.
This means that fire departments must evaluate the risk and prioritize their activities themselves. In this
work, the development of the praxis is researched, particularly in the Oslo fire department.

Title: En studie av læring mellom petroleumsvirksomheten og offentlig sektor når det gjelder risikoutsatte grupper (RUG)
Author: Kari Gro Haakestad
Supervisor: Prof. Preben H. Lindøe
Abstract: The objective of the thesis is to take a further look into the learning between the petroleum industry and the public sector regarding vulnerable groups.
The background for the selection is that the petroleum safety authority has had vulnerable groups since
2007 as a priority. Therefore, this organism has developed relevant experiences in the improvement of vulnerable group management.
A case study with a qualitative approach is used to obtain answers for this works issue at hand. The Stavanger region has been used as a case with a comparative perspective. Data gathering has been possible due to document studies regarding vulnerable groups.

Title: Optimal design for projectile and blast protection during pressure testing
Author: Eirik Storhaug
Supervisors: Internal: Prof. Hirpa G. Lemu; External: Arne B. Nysæther
Abstract: The thesis identifies the main hazards in hydrostatic pressure testing as pressure wave, water jet,
burst of water hose, fragment and projectile discharge as well as ejection of plug or end section.
A test, where a pressurized vessel ejected a projectile, was conducted as part of the thesis. The aim of this
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test was to find the relationship between potential energy inside pressure vessel and kinetic energy in a
discharged projectile. The results showed that the Baker formula together with the elastic energy of the
expanded pipe, gave a good representation of the kinetic energy.
Based on the results from the test, a risk analysis concerning pressure testing at TDW is made. The analysis
involves hazards assessment through calculations. Existing safety walls are analyzed and mediating
measures to lower the risk to an acceptable level are proposed.

Title: Structural health monitoring of offshore jackets
Author: Herman Vestli
Supervisors: Internal: Prof. Hirpa G. Lemu; External: Bjørn Thomas Svendsen and Ole Gabrielsen
Abstract: The aim of what is reported is to explore how developments within SHM can be applied as a tool
for assessing the structural integrity of offshore jackets. More specifically develop a proposal for monitoring
an existing jacket in a cost-effective manner. New research has been evaluated concerning both local
and global damage detection methods. The suitability of combining those two methods is investigated.
The work done in this thesis was primarily based on available articles and conference papers. This thesis
covers a literature survey of SHM in general and for jacket structures, including a proposed methodology
describing how to set up a monitoring system on an offshore jacket structure. This methodology is thereafter implemented and used to design a monitoring system for a fictional platform on the Norwegian Continental Shelf (NCS).
It is concluded that due to increased research there is possible to make more cost effective and more robust SHM systems in the near future. However, even though there is an increased research effort in SHM of
offshore jacket structures, real experiments have to be done to verify their applicability. In addition, it
should be focused on further development and tests regarding measurement methods and sensor technologies.

Title: Functionality risks associated with dimensional, geometrical and strength deviations
in 3D printed parts.
Author: Adugna D. Akessa
Supervisor: Prof. Hirpa G. Lemu
Abstract: Restricted

Title: Contact stress and temperature variation analysis of Bondura bolts, numerical and
experimental study.
Author: Imad Berkani
Supervisors: Internal: Prof. Hirpa G. Lemu; External: Øyvind Karlsen
Abstract: Restricted

Title: Evaluation of fatigue in single sided x – joint welds on Oseberg UWP
Author: Breivik, Simon Palviainen
Supervisor: Prof. Dimitrios Pavlou; External: Bjørn Melhus, Kværner Jacket Technology
Abstract: This report assesses the challenges regarding fatigue calculations on the inside of a single sided
weld on the Oseberg UWP. SN – fatigue and FM – fatigue calculations are performed on two different
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models to establish a foundation/basis for evaluation of the inside.
Model one is a beam model used to identify the most critical joint on the Oseberg UWP. Model two is a FE
– model of the critical joint identified. A comparison of the fatigue results from the two models provided a
good foundation/basis for evaluating the inside of the single sided weld.
The calculated fatigue life on the outside of the single sided weld is 447 years using FE - fatigue. With a DFF
of 3,0 this correspond to a design life of 149 years. For the inside of the single sided weld with a DFF of 10,0
to have the same safety level as the outside, the inside fatigue life is calculated to be 1490 years which
correspond to a design life of 149 years.
Following the procedure described in standard DNVGL – RP – C203 using a W3 – curve the calculated fatigue life is only 263 years, which differ significant from the FM – fatigue results. Therefore there is a belief
that the procedure is too conservative and a parameter study based on the approach in this report is recommended for further work.

Title: Water Hammer Induced Vibration of Steel Pipelines Repaired with FRP Composites
Author: Rege, Kristen
Supervisor: Prof. Dimitrios Pavlou
Abstract: Since the 1990s, there has been an increasing trend to repair corroded or eroded pipelines, conveying oil, gas or water, by using fibre-reinforced polymer (FRP) composites. This relatively new repair technique involves wrapping the corroded part of the pipeline with a so-called FRP overwrap. FRP materials
are lightweight, have high relative strength and do not corrode, which makes them an effective repair
solution.
The viability of this repair technique has been proved by the numerous research programs performed.
However, most of the literature regarding the design of FRP overwraps does only consider a static internal
pressure. In this thesis, the behavior of steel pipelines, repaired with FRP overwraps, subjected to water
hammer conditions, has been investigated. An approximate dynamic model, describing the radial vibration of steel pipes with a FRP overwrap, due to water hammer conditions, has been derived.

Title: Transforming a Norwegian Landscape into an Iconic Tourist Attraction: The Trolltunga Experience
Author: Anouk Evers
Supervisor/s: Jens Kristian Steen Jacobsen; Øystein Jensen; Prof. Reidar Mykletun
Abstract: Trolltunga; one of Norway’s iconic tourist attractions, has experienced an exponential increase in
visitation from only a few, to thousands of visitors. Famous for its viewpoint cliff, reaching the cliff, however,
is coupled to a total nine-hour hiking journey. It has been argued a person depicted on the edge of a
dangerous cliff confronted with his mortality, is not regarded unique to our time. Such images do seem to
generate a rather strong interest to today’s traveler. Trolltunga not only appeals to experienced hikers but
also draws in large groups of “first time” and less experienced visitors. Tourist attractions as Trolltunga are of
key importance to tourist destinations as they attract high tourist flows. Sustaining positive experiences at
such sites and developing a better understanding of the tourist experience is imperative for destinations.
This study has aimed to develop a better understanding by means of exploring the tourist experience at
Trolltunga. From a dynamic perspective, the visual experience by means of sightseeing and the physical
experience of hiking have been analyzed. This paper presents unique insights of 139 tourists’ experiences
and viewpoints. On-site data sources include in-person interviews, observations, and photographic collections. Results have shown hiking was mainly experienced negative in terms of challenging and too long
with feelings of fear and frustration. Sightseeing however, was experienced as sublime. This paper argues it
is not the physical, but the visual as the central and positive aspect of the experience, and main driver of
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visitation. Results of this study agree with previous works in the literature, arguing for the “centrality of the
visual” in tourism. This paper provides practical managerial implications based on study results and discussions.

Title: A Reduced Order Model for Fast Production Prediction from an Oil Reservoir with a
Gas Cap
Author: Yichen Yang
Supervisor: Prof. Reidar B. Bratvold
Abstract: Economic evaluations are essential inputs for oil and gas field development decisions. These
evaluations are critically dependent on the unbiased assessment of uncertainty in the future oil and gas
production from wells. However, many production prediction techniques come at significant computational costs, as they often require a very large number of highly detailed grid based reservoir simulations.
In this study, we present an alternative compelling and efficient approach to assess the impact of reserves
uncertainty on the oil and gas production from an oil reservoir with a gas cap. The justification for using the
reduced order (less detailed) model to assess possible future production is that, for many decisions, it is
more important to capture the uncertainties in the production than the production impact of the detailed
characteristics of the reservoir in question. The computational costs of the reduced order model presented
in this work is small relative to a typical grid based simulator which makes it possible to assess production
uncertainties by using Monte Carlo simulation with a large number of iterations.
The approach in this study is developed in MATLAB and easy to modify and extend, so it can be applied to
other gas cap fields and combined with cash flow model to help the decision maker design specific development and production plans and maximize the overall value of the field.
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National and International
Research Projects in 2016
Title: Strategic business models and governance for sustainable solutions (StraSus)
Sponsor: TEKES (Finnish Research council), a Collaboration with Lappeenranta Univ., Finland
Researchers: Prof. Jayantha P. Liyanage, CIAM/UiS
Role: Member of External expert reference group
Objective: How networked companies can consider sustainability when making decisions concerning the
entire solution life cycle during the design phase.
Duration: 2014 – 2016

Title: Data analytics in maintenance planning (DAIMP)
Sponsor: Vinnova
Researcher: Prof. Jayantha P. Liyanage
Role: External Expert of the academic reference group
Partners: Volvo Construction Equipment, Volvo Global Trucks Organization, Volvo Cars, IFS, Axxos,
Chalmers University of Technology, KTH, Mälardalen University
Objective: This project aims to increase the use of big data analytic in maintenance planning. The current
availability in Swedish industry is too low for implementing digital production concepts such as Industrie
4.0. The purpose of the project is to increase productivity, robustness, and resource efficiency through reduction of failures and disturbances, especially in critical equipment.
Duration: 2016 – 2017

Title: Service solutions for fleet management (S4Fleet)
Sponsor: Finnish Metals and Engineering Competence Cluster
Researcher: Prof. Jayantha P. Liyanage
Role: Member of External expert reference group
Partners: Lappeenranta University of Tech., Finland, Alto University Finland, Kone, IBM, Nokia, Solteq.
Objective: The purpose of the FIMECC S4Fleet program is to research the variety of possibilities these technological breakthroughs enable in service business. The objective is to explore and exploit the possible
managerial possibilities and challenges related to applying the available technologies towards a global,
distributed customer base.
Duration: 2015-2018
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Title: Centre for energy informatics (CEI) - Application
Sponsor: Norwegian Research Council
Researchers: Prof. Chunming Rong, Prof. Jayantha P. Liyanage
Roles: Project manager , and Research Area Leader respectively
Partners: UiS, UiO, NTNU, ØUC, Lyse, SMARTIO
Objective: To facilitate green growth in Norway, generating both economic and environmental benefits
through the green shift.
Duration: 2015-2016

Title: Verification of MAINTSYS Simulation software
Sponsor: Norwegian Research Council
Researchers: Ole-Eriik Endrerud, Prof. Jayantha P. Liyanage
Roles: Project manager , and Project contributor respectively
Partners: UiS, Shoreline AS, Valide.
Objective: To develop and verify the application of Simulation technology
Duration: 2016-2017

Title: COLIBRI (Collaboration and innovation for better personalized and IT suppported
teaching)
Sponsor: Erasmus plus Strategic Partnership
Researcher: Prof. Jan Frick
Partners: University of Aalborg; Bogazici University; University of Technology and Life Sciences in Bydgoszcz;
Universitat Politechnika de Catalunya; Hamburg University of Technology; Riga University of Technology;
Jan Frick, University of Stavanger; National Documentation Centre (EKT/ NHRF); Atene KOM GmbH; Talaia
Networks S.L.
Objective: To improve public transport by utilizing mobile computing/ communication.
Duration: 2014 – 2017

Title: "WaveSlam", slamming and breaking forces on offshore structures
Sponsor: UiS. EU Funding, Norcowe
Researchers: Prof. Ove Tobias Gudmestad, UiS / NTNU / Statoil / DNV-GL / University of Gdansk (Poland) /
University of Hannover (Germany)
Objective: Improving the method of calculating forces from plunging breaking waves on truss structures
through model tests in large scale.
Duration: 2015 – 2018
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Title: "De-Risk", evaluation of risk when designing offshore structures for wind farms
Sponsor: Danish Research Council
Researchers: DTU (Denmark) / University of Oxford (UK) / Prof. Ove Tobias Gudmestad, UiS / Danish Institutions
Objective: Evaluation of risk when designing offshore structures for wind farms.
Duration: Finishing 2017

Title: SARex (Phase 2)
Researcher: Prof. Ove Tobias Gudmestad, UiS
Objective: Search and rescue in arctic conditions.
Duration: Starting 2017

Title: Sino-Norwegian international partnership for excellent education and research on
high performance computing data science with supercomputer
Sponsor: NFR (INTPART)
Researcher: Prof. Chunming Rong
Objective: Improving computing data science education and research through supercomputers.
Duration: 2017-2019

Title: Smart community neighborhood - driven by energy informatics
Sponsor: NFR (Energix)
Researcher: Prof. Chunming Rong
Objective: Environmental friendly use of energy boosted by energy informatics
Duration: 2017-2020

Title: ERAC (efficient and robust architecture for the big data cloud)
Sponsors: NFR, Lyse, Oracle Corporation
Researcher: Prof. Chunming Rong
Partners: Lyse, Oracle Corporation, University of Stavanger, University of Oslo, Simula Research Laboratory
Objective: ERAC focuses on selected problem areas where current technologies are not well suited to
meet the promises of cloud computing: rapid elasticity, massive scale, resilience, virtualization, ease-ofuse, trust and energy efficiency. These areas are of vital importance for realizing the potential of cloud
computing and big data, where there are significant architectural and technological challenges that
must be resolved.
Duration: 2012-2016

92 CIAM ANNUAL REPORT 2016

Title: EDISON (education for data intensive science to open new science frontiers)
Sponsor: H2020
Researcher: Prof. Chunming Rong
Research Partners: University of Amsterdam, University of Stavanger, University of Southampton, FTK Forschungsinstitut fur Telekommunikation un Kooperation EV, Stichting EGI, Ingegneria Informatica SPA, Inmark Europa SA, Inmark Estudios y Estrategias SA.
Objective: The EDISON project will focus on activities to establish the new profession of ' Data Scientist', following the emergence of Data Science technologies (also referred to as Data Intensive or Big Data technologies) which changes the way research is done, how scientists think and how the research data are
used and shared. This includes definition of the required skills, competences framework/profile, corresponding Body Of Knowledge and model curriculum. It will develop a sustainability/business model to ensure a sustainable increase of Data Scientists, graduated from universities and trained by other professional education and training institutions in Europe.
Duration: 2015-2017

Title: Triangulum
Sponsors: H2020
Researcher: Prof. Chunming Rong
Research Partners: University of Manchester, University of Eindhoven, University of Stavanger.
Objective: The three point project Triangulum is one of currently nine European Smart Cities and Communities Lighthouse Projects, set to demonstrate, disseminate and replicate solutions and frameworks for Europe’s future smart cites. The flagship cities Manchester (UK), Eindhoven (NL) and Stavanger (NO) will serve
as a testbed for innovative projects focusing on sustainable mobility, energy, ICT and business opportunities.
Duration: 2015-2020

Title: Decarbonization roadmap for India
Sponsor: SIU-INCP
Researchers: Prof. Mohsen Assadi, Prof. Langhelle, Dr. Safari
Objective: Reducing CO2 emissions from power sector in India. Duration: 2015 - 2018
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Conferences and
Proceedings 2016
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Other Representations in
2016
Jayantha P. Liyanage, Member of the National mirror committee SN/K 536 on ‘Asset management’,
Standard Norge
Jayantha P. Liyanage, Member of the National mirror committee SN/K 569 on ‘Revision of Leadership Systems’, Standard Norge
Jayantha P. Liyanage, Editor in Chief, International Journal of Strategic Engineering Asset Management
(IJSEAM), InderScience publishers.
Jayantha P. Liyanage, Founding fellow, International Society of Engineering Asset Management (ISEAM).
Jayantha P. Liyanage, Honorary fellow, International Foundation for Research in Maintenance (IFRIM).
Jayantha P. Liyanage, Honorary member, Special Work group on ‘Advanced maintenance engineering,
Services, and Technology’ (A-MEST) - International Federation of Automatic Control (IFAC)
Jayantha P. Liyanage, Member of International Editorial Review Board, Engineering Asset Management
Review, Springer.
Jayantha P. Liyanage, Ad-hoc reviewer, Journal of Quality in Maintenance Engineering, Emerald Publ.
Jayantha P. Liyanage, Ad-hoc reviewer, International Journal of Manufacturing Technology Management.
Jayantha P. Liyanage, Member of International Steering Commitee, The World Congress on Engineering
Asset Management (WCEAM).
Jayantha P. Liyanage, Member of the Norwegian Academy of Technological Sciences, since 2012
Jayantha P. Liyanage, Member of the Academy of Science in Stavanger, since 2012
Jayantha P. Liyanage, External examiner, Program module on Asset management, Graduate School of
Technology Management, Faculty of Engineering, Built environment, and Information technology, University of Pretoria, South Africa.

Jan Frick, Medlem av bevilgende utvalg i IKTPLUSS programmet i Norges Forskningsråd.
Jan Frick, Medlem av Scientific Committee for Euroma (European Operation Management Association)
2016: Interactions i Trondheim Juni 2016. He is permanent here
Jan Frick, Medlem av Scientific Committee for APMS, Advances in Production Mangement Systems 2016 i
Iguassy Falls, Brasil September 2016. Hamburg I 2017.
Jan Frick, Medlem av Scientific Committee for The 5th World Conference on P&OM (co-organized by, EurOMA , POMS and JOMSA) in Havana, Cuba, 6 September - 10 September 2016
Jan Frick, Medlem International Editorial Board for ”Production Planning & Control” International
Journal. Taylor & Francis publishers.
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Jan Frick, Member of IFIP (International Federation for Information Processing) workgroup 5.7 Integration in
Production Management.
Jan Frick, Member of the international editorial review board. IJWLTT, IJWBC, IJOP, IJISSCM, IJIDS, IJISSS,
IJSTM, IRMJ
Jan Frick, Reviwer of Computers in Industry Journal.
Jan Frick, Reviewer of International Journal of Innovation Science. 2016.
Jan Frick, Reviewer of International Journal of Information and Decision Science
Jan Frick, Reviewer of International Conference on Management, Engineering and Informatics. MEI 2016
Jan Frick, Reviewer IJESMA Journal
Jan Frick, Reviewer TQM Journal
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