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In the rapidly changing world of business and industry, companies must not only 
survive but also grow. To keep pace with the changes within business and industry, 
it is essential that academia and professionals also modify their approaches and 
strategies. We at the Division of Operation and Maintenance Engineering are 
continuously striving to achieve excellence through reorientation and 
reorganization. In the past, our strategic focus has been on the “application of 
information and communication technology (ICT) for operation and maintenance 
of systems”. For the coming years, for research and development, we have added 
the area of “energy conservation and sustainability through maintenance”. We have 
also reorganized our division into three research groups to bring clarity of thought 
and activity to achievement of our goals.  

To understand the new challenges and future trends, we successfully organized the 
19th International Congress on Condition Monitoring and Diagnostic Engineering 
Management (COMADEM), in Luleå, 12-15 June 2006. We had a unique 
assembly of experts from industry, practising managers, researchers and academia 
from more than 40 countries sharing their experiences and debating the major issues 
and discussing changes and challenges relevant to operation and maintenance.  

We have also established a new platform, the Centre for Maintenance and Industrial 
Services (C-MIS) at Luleå University of Technology (LTU), where companies, 
researchers and authorities interested in the business of operation and maintenance 
of systems and infrastructures can share their experiences, look for solutions to their 
problems and work together to achieve world-class performance in their respective 
operations. During 2006, the Division has continued its growth and strengthened its 
position, both in terms of Research and Education, through international 
collaboration and effective networking efforts. I will also take this opportunity to 
thank Vattenfall AB, one of the leading European energy company, for sponsoring a 
new adjunct professor at the Division.  

I am pleased to present this annual report, covering various activities and important 
achievements for the year 2006. Your input is most welcome. 

Wishing you pleasant reading! 

 

 

 
Dr. UDAY KUMAR 
PROFESSOR & HEAD 



 

The Division of Operation 
and Maintenance 
Engineering –  
On the path of sustainable growth 
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Left to right: 
Håkan Schunnesson, Maria Johansson, Rikard Granström, Ambika Patra , Javad Barabady, Peter Söderholm, Aditya 
Parida,  Behzad Ghodrati, Arne Nissen, Per Anders Akersten, Uday Kumar, Thomas Åhren, Robert Lagnebäck, Ramin 
Karim, Lina  Helgesson, Stefan Niska, Birre Nyström, Alireza Ahmadi, Saurabh Kumar 
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The Division of Operation and Maintenance Engineering is actively involved in 
teaching, research and development in close cooperation with industry.  

The faculty of the Division is responsible for the teaching of courses for the 
undergraduate and postgraduate levels in the subject areas of operation and 
maintenance engineering. We also develop and teach courses, in the form of 
continuing education programs, to ensure dissemination of knowledge to industry.  

The thrust areas for research are maintenance engineering and management, 
reliability and maintainability analysis, information and communication technology 
(ICT) application, product support, Life Cycle Cost (LCC) and risk analysis. The 
major part of the ongoing research work can be classified as applied research, which 
is performed in close collaboration with the industrial partners.  

During the 5 years of its existence, the Division has not only been able to produce a 
large number of peer-reviewed publications and research theses, but has also been 
providing solutions to industry’s problems related to operation and maintenance 
engineering. At the close of 2006, the Division had 13 faculty staff and 15 PhD 
students including 3 industrial PhD students. 

Academic staff 
• Uday Kumar, Professor and Head 
• Per Anders Akersten, Adjunct Professor, Risk Analysis, Reliability  
• Ulf Sandberg, Adjunct Professor 
• Olof Wååk, Adjunct Professor, Life Cycle Cost 
• Ulf Olsson, Adjunct Professor, Outsourcing, Partnering 
• Håkan Schunnesson, Assistant Professor, Automation and Measurement 
• Aditya Parida, Assistant Professor, Maintenance Management 
• Behzad Ghodrati, Assistant Professor, Reliability and Product Support 
• Peter Söderholm, Research Fellow, e-Maintenance and Risk Management 
• Arne Nissen, Adjunct, Maintenance Engineering 
• Ulla Espling, Project Manager (Deputy Director, JVTC) 
• Mattias Holmgren, Sr. Research Engineer, Risk Management 
• Sven Lindhal, Economics and project administrator 

Visiting Professors 
• Professor A K S Jardine, University of Toronto, Canada 
• Professor D N P Murthy, Queensland University, Australia 
• Professor Jay Lee, University of Cincinnati, USA 

PhD Students 
Alireza Ahmadi   Javad Barabady  
Ulla Espling   Rikard Granström 
Ramin Karim  Saurabh Kumar 
Robert Lagnebäck   Stefan Niska 
Arne Nissen   Birre Nyström  
Ambika Patra  Thomas Åhrén 

Industrial PhD students 
Dan Larsson  Damill AB 
Olov Candell  Saab AeroTech 
Jan Block  Saab AeroTech 
 
 
 
 
 
 
 
 

Our new Adjunct Professor Dr. Ulf 
Sandberg, Vattenfall AB, with the research 

area in maintenance business systems. 
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Under graduate Education 
The Division is involved in teaching in a number of 
LTU’s study programs. Courses in maintenance are 
provided in the Civil Engineering MSc programs, 
Sustainable Energy Engineering and Mining and 
Geotechnical Engineering. Basic courses are also 
provided in the BSc program in Mining Engineering, 
Project Engineering and Aviation Engineering. The 
Division gives courses in Mining Equipment 
Engineering and Mine Automation to all mining 
students at the University. The Division has been 
responsible for courses in mine automation and 
maintenance for the last few years under the auspices of 
the European Mining Course taught at Helsinki 
University of Technology, Finland. 

In accordance with the “Academic, Scientific and 
Cultural Cooperation Agreement” between Sharif 
University of Technology (SUT) and Luleå University 
of Technology (LTU) signed on April 17, 2004, a Joint-
Masters program in Operation and Maintenance 
Engineering commenced in September 2006. In Phase I, 
the students have undergone two courses at LTU during 

Sept.-Oct. 2006. Phase II began at SUT in Nov. 2006. 
The students will undertake their thesis work either at 
SUT or LTU. A total of 21 students have joined this 
joint-Masters program and are presently involved in the 
courses. 

In 2006 the initiation of a new International Masters 
program in Maintenance Engineering and Management 
was started. The first students will arrive in autumn 
2008. 

The following courses on an undergraduate level are 
given by the Division of Operation and Maintenance 
Engineering 

• Applied Operations Research 
• Operation and Maintenance 
• Mine Automation 
• Operation and Maintenance - Hydropower 
• Reliability and Maintenance 
• Aviation Reliability and Maintenance Technology 
• Production Equipment Management 
• Operation and Maintenance Engineering 

Some of the students from Iran together 
with some academic staff from Luleå 

University of Technology. 

Student evaluation by Dr. Houshmand, 
Sharif University, Teheran and Dr. 

Ghodrati and Dr. Schunnesson, Luleå 
University of Technology  



 

• Mining Equipment Engineering 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Post graduate Education 
The postgraduate education at Luleå University of 
Technology includes two higher degrees: Licentiate in 
Engineering and Doctor of Philosophy. Both degrees are 
awarded by Luleå University of Technology in 
recognition of the candidates’ theoretical and applied 
knowledge and command of a wide range of related 
subjects in a given academic discipline. In general, it 
takes 4 to 5 years to obtain a PhD degree, and 
approximately half that time to obtain a Licentiate 
degree. During 2006, two doctors and two licentiates 
graduated from the Division. 

The following courses on a post-graduate level are given 
by the Division of Operation and Maintenance 
Engineering 

  

• Maintenance Theory & Management  
• Life Cycle Costing (LCC): Theory & Application 
• Reliability Engineering 
• Reliability & Maintainability  
• Risk & Vulnerability Analysis 
• Railway Engineering & Management 
• Condition Monitoring & Diagnostics Management 
• Maintenance Theory & Management 
• Maintenance Performance Management 
• Intelligent Maintenance System 
• Product Support & Warranties 
• Stochastic Modeling 

Farid Monsefi’s 
Licentiate seminar.

Congratulations by 
Uday Kumar after 
Saurabh Kumar’s 
licentiate seminar. 

Aditya Parida’s 
doctoral disputation. 

Congratulations after 
Mattias Holmgrens 

successful disputation.
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The Division of Operation and Maintenance Engineering is presently working on 
different R&D projects covering various aspects of maintenance engineering and 
management. The Research and Development areas of the Division are focused on 
maintenance strategies, Life Cycle Costing (LCC), the usage of modern IT-
technology in the maintenance process, risk and vulnerability analysis, and product 
support.  

We have built up competence in the field of maintenance engineering and 
management, reliability, availability and maintainability (RAMS) and risk and 
product support. We are actively working towards implementations of new and 
emerging technologies like information and communication technology. 

In the past, our strategic focus has been on the “application of information and 
communication technology (ICT) for operation and maintenance of systems”. For 
the coming years, for research and development, we have prioritized the area of 
“energy conservation and sustainability through maintenance”. 

The scope of research and development in 
operation and maintenance engineering

WHAT? WHY? WHEN?

Safety, Environment, Sustainability, ROI

Integrated
Maintenance

Solutions

Describing
system
state &

behaviour

Explaining
system
state &

behaviour

Predicting
system
state &

behaviour

Controlling
system
state &

behaviour

Effective
Engineerig

Asset
Management

System = Component, Equipment, Plant,
  Infrastructure, Organization, etc.

ROI  = Return On Investment.

NOW?



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Our group works in a close cooperation with industry and other research groups 
active in the field of operation and maintenance engineering worldwide. We 
undertake and work on applied research projects as well as high-end development 
and consultancy projects from industry in an ongoing basis. 

Our industrial clients list includes companies from the railway, aerospace, mining, 
energy and process industries and we are looking forward to expanding the list of 
our industrial clients. 

Our faculty members are known to blend theory with practical solutions with a 
knowledge base built up over years of experience gained through execution of 
successful industry-sponsored research and development projects.  

 

The division’s capability

ICT  = Information and Communication Technology 
RAMS  = Reliability, Availability, Maintainability, Safety 
LCC  = Life Cycle Cost 

Maintenence Management
Maintenance Engineering &

LCC, RAMS &
Risk analysis

Product
SupportICT Applications



 

Research Groups 
As the Division is growing, the number of projects under different areas of 
operation and maintenance have increased. The research field is multi-disciplinary 
in nature, involving the fields of engineering, business management; organization 
and human factors. For strengthening the value chain the Division has therefore 
been organized in three groups: maintenance engineering, maintenance 
management, and reliability, risk and product support.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Maintenance Engineering (ME) 
 
Engineering systems and industrial 
processes are growing in 
complexity. At the same time the 
demands on performance and 
availability are increasing.  
Therefore, frequent failures and 
long outages must be avoided. 
This create a necessity for better 
understanding and control of 
degradation phenomena and 
failure modes of components 
within complex technical systems. 
The research area of the 
Maintenance Engineering group 
is to analyze technical 
characteristics and maintenance 
support in order to enhance 
dependability and facilitate cost 
reduction. This is done by 
evaluation of: 
• design and installation routines 

to lower the total life cycle 
cost 

• applications for retrieving 
information for better decision 
support and utilization of 
technical components 

• condition monitoring 
techniques 

Maintenance Management (MM) 
 
In the last couple of decades, 
maintenance management has become 
increasingly sophisticated and accepted 
by asset owners and managers. Today, 
a physical asset is seen as part of an 
interdependent system that has a 
significant impact on all stakeholders’ 
requirements. As organizations seek to 
produce more, in less time, with fewer 
resources, asset management assumes a 
more central importance, requiring 
the management of a variety of factors 
to optimize asset life-cycle decision. 
Fast changes in information 
technology necessitate a better and 
more integrated information system to 
transform operational data into 
meaningful information for 
monitoring, control and effective 
decision making.  
The Maintenance Management 
research group is working with issues 
related to maintaining and optimizing 
organizational asset management, 
performance management and related 
topics. The group also works in close 
cooperation with other groups of the 
Division and engaged in providing 
solutions to our partners. 

Reliability, Risk and Product 
Support (RRPS) 
Today, it is more important than 
ever that all systems perform their 
required functions when called 
upon. Frequent failures or long 
outages are not acceptable. At the 
same time as a system has to 
perform well, it must not endanger 
personal or environ-mental safety. 
Furthermore, the system must 
generate profit and losses are not 
tolerable. For the system to 
perform according to the 
stakeholders’ expectations, some 
form of product support is needed. 
Such product support incorporates 
both support to the system and 
support to the user of the system.  
The Reliability, Risk and Product 
Support research group is 
practically engaged in R&D 
activities and knowledge building 
in the field of product support, 
reliability and risk analysis useful to 
industries in general and our 
partners in particular. The group is 
also working with the required 
support to secure system functions 
over the short term and the long 
term. 
 

Research Groups at the 
Division of Operation and 
Maintenance Engineering. 

Maintenance
Management

Maintenance
Engineering

Operation &
Maintenance
Engineering

Reliability, Risk &
Product Support



 

International Collaboration 
and Interaction 

Operation and maintenance is multidisciplinary in nature, cutting across many 
disciplines of science. Therefore, it is imperative that we should work for 
networking to strengthen our position with many active research groups, locally 
and all over the world. Keeping this in mind, we have been successful in creating a 
formal or informal network in our areas of interest, with leading research groups 
and laboratories in Australia (Queensland University of Technology, Brisbane, 
Central Queensland University, Rockhampton), Canada (University of Toronto), 
the USA (IMS Lab & University of Cincinnati), Europe (University of Stavanger, 
Helsinki University of Technology, Kemi Tornio University of Applied Sciences) 
and in the Middle East. We have entered into an agreement with Sharif University 
of Technology in Tehran, a leading academic institution in Iran, to run a joint 
International Master of Science Program in Maintenance Engineering and 
Management.  

As an on-going Research and Development program, the Division has established a 
tradition of inviting reputed academics and researchers to deliver lectures and 
seminars. During the year, we invited Professor Hans Ahlmann, Prof. Kurt 
Petersen, Prof. Jay Lee, Professor Sydney Dekker, Prof. Saleh O Duffuaa, Mr. Bo 
Hägg, and Prof. D N P Murthy among others to deliver lectures on topics covering 
management of the maintenance process, warranties, risk and safety and intelligent 
maintenance systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                       Prof. Kurt Petersen 

Mr. Bo Hägg, Prof. 
Hans Ahlman and 
Prof. Uday Kumar 

Prof. Sidney DekkerProf. Saleh O. 
Duffuaa 



 

COMADEM 2006 
 

The 19th International Congress on Condition Monitoring and Diagnostic 
Engineering Management (COMADEM), held in Luleå, 12-15 June 2006, was 
organized by the Division of Operation and Maintenance Engineering from Luleå 
University of Technology. It was a unique assembly of experts from industry, 
practicing managers, researchers and academia from more than 40 countries around 
the world.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Martin Ivert, 
CEO, LKAB 

Hans Eckerrot
Senior vice President, ABB Service 

Prof. A K S Jardine, 
University of Toronto

Björn Östlund
Swedish National 

Rail Administration

Joao Ricciarelli
Director, SKF Reliability Systems 

Europe, U.K. 

Prof. Uday Kumar 
Congress Chair



 

 

Glimpses from COMADEM 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Centers of Excellence  
The Division of Operation and Maintenance Engineering is closely associated with 
two centers of excellence; namely, the Luleå Railway Research Center (JVTC) and 
the Center for Maintenance and Industrial Services (C-MIS). 

Luleå Railway Research Center (Järnvägstekniskt Centrum: JVTC) 
JVTC, a cooperative research center at Luleå University of Technology 
(LTU) in Luleå, Sweden, was established in close cooperation with the 
Swedish National Rail Administration (Banverket), the LKAB ore 
transport company (MTAB), Duroc Rail and Luleå University of 
Technology, among others.  

The main focus of the Railway Research Center is to provide solutions 
to maintenance problems to facilitate smooth running of the railway 
transport system. The center has been able to undertake a number of 
challenging applied research projects and provide successful solutions to 
the satisfaction of our railway partners. The center is currently headed 
by Professor Uday Kumar and funded by industry. During 2006, a 
remote condition monitoring 
station was established by the 
Railway Research Center, 

located about  40 km north of Luleå to 
collect data concerning different types of 
forces exerted on railway track by rolling 
stock in real time, which can be monitored 
from anywhere in the world via the 
Internet. For details, please visit: 
www.jvtc.ltu.se 

Center for Maintenance and Industrial Services (C-MIS)  
The Center for Maintenance and Industrial Services (C-MIS) at LTU has been 
established to provide a neutral platform for cooperation among industries, academia 
and other stakeholders interested in the area of maintenance and industrial services. 
C-MIS activities are driven by industry requirements. The center facilitates open 
discussion among partners, exchange of knowledge and experience in the area of 
operation and maintenance engineering, and solutions to industrial services related 
problems. 

After a number interactions with industries, the C-MIS industry seminars were 
conducted during October 2006. Our industry partners from mining, hydropower, 
steel, railway, defense, the automotive industry, process and aerospace industries, 
and the Swedish Maintenance Associations took active part. Most of them have 
agreed to become C-MIS members and avail themselves of the support of this 
platform. The working plan and schedule are finalized. C-MIS will be conducting 
seminars, workshops and training programs, besides undertaking research projects 
for the industry partners. Some other Swedish universities have shown their 
keenness to join C-MIS. For details, visit: www.cmis.ltu.se 

 

 

 

 

 

 

 

 
Glimpses from C-MIS brainstorming sessions 



 

 

 
 
 
 
 
 
 
 
 

C-MIS 
 

Center for Maintenance and Industrial Services 
 
 

A platform for industries, academia and public 
authorities to share experiences and find solutions to 

problems while working together to achieve world-class 
performance in their respective operational areas. 

 
 

Contact: 
Professor Uday Kumar 

Division of Operation and Maintenance Engineering 
Luleå University of Technology 

971 87 Luleå 
Sweden 

Tel: +46 920 49 18 26 
Mobile: +46 70 391 55 80 

E-mail: uday.kumar@ltu.se 
http://www.cmis.ltu.se 

 
 
 
 
 
 
 



 

 

Research projects 
On-going Projects 
Improved punctuality through effective maintenance 
management 

Sponsor:  Banverket and EU structural funds 

Researcher:  Birre Nyström, Per-Anders Akersten, Uday 
Kumar 

Objective:  To improve train punctuality by studying the 
root causes for delay related to maintenance 
organizations and operational environment, 
and suggest measures to enhance the 
effectiveness of maintenance system in 
Swedish railway sector. 

Duration:  2002 – 2007 

e-Maintenance 24-7 

Sponsor:  Swedish National Aeronautis Research 
Programme (NFFP) and Saab AeroTech and 
VINNOVA 

Researcher:  Olov Candell, Peter Söderholm, Uday Kumar 

Objective: To explore and describe applications of e-
Maintenance concepts in order to increase the 
technical availability and decrease operational 
and support costs for customer and product 
support of geographically distributed aircraft 
systems. 

Duration:  2006 – 2009 

Efficient use of customer and product support data 

Sponsor:  VINNOVA and Swedish National Aeronautis 
Research Programme (NFFP) and Saab 
AeroTech 

Researcher:  Jan Block, Per Anders Akersten, Peter 
Söderholm 

Objective: To explore and describe efficient statistical 
approaches to extract information from 
product support related data, recorded during 
operation and support of aircraft systems. 

Duration:  2006 – 2009 

Improved train punctuality through improvement in 
engineering systems 

Sponsor:  Banverket and EU structural funds 

Researcher:  Rikard Granström, Uday Kumar 

Objective:  To improve train punctuality by use of 
effective and efficient maintenance 
technology. 

Duration:  2003 – 2007 

Maintenance performance indicators (MPIs) for 
Swedish Rail Administration 

Sponsor: Banverket 

Researcher:  Thomas Åhren, P-O Larsson-Kraik and Uday 
Kumar 

Objective: To study and analyze the effect of 
maintenance activities on punctuality, safety, 
environment and profitability. The expected 
result of this project will explain how 
different maintenance performance indicators 
can be used to facilitate correct decisions in 
the maintenance process. 

Duration:  2002 – 2008 

LCC analysis of switches in rail track 

Sponsor: Banverket 

Researcher: Arne Nissen, Uday Kumar  

Objective:  To develop a correct maintenance strategy for 
railway switches based on reliability analysis. 

Duration:  2002 - 2007 

Maintenance strategy for railway infrastructure  

Sponsor: Banverket, JVTC 

Researcher: Ulla Espling, Uday Kumar, Vivian Karlsson 

Objective:  To study Banverket maintenance process and 
suggest a framework for the development of 
optimal operation and maintenance strategy 
for Swedish rail road administration. 

Duration:  2002 – 2007 

Development of RAM and LCC model for railway 
track system 

Sponsor: JVTC, Banverket 

Researcher: Ambika Prasad Patra, Ulla Espling, Uday 
Kumar   

Objective:  Development and application of RAM & 
LCC model to enhance the effectiveness of 
operation and maintenance of railway track 
system. 

Duration:   2005 – 2009 



 

 

Condition based maintenance strategy for railway 
systems 

Sponsor:   Banverket, LKAB 

Researchers: Robert Lagnebäck, P-O Larsson-Kraik, Uday 
Kumar 

Objective:  To increase technical and economic benefits 
of the railway system using condition 
monitoring and condition based maintenance 
with focus on the rolling stock. 

Duration:  2004 – 2007 

Design for/out maintenance 

Sponsor:  Banverket 

Researcher:  Stefan Niska, Uday Kumar, Ulla Espling 

Objective:  Investigate the electromagnetic compatibility 
problems resulting from the coexistence of 
multiple electrical signaling circuits along 
railroad tracks. To improve design in order to 
reduce maintenance that involves 
electromagnetic interference. 

Duration:  2006 – 2007 

Development of an integrated rail degradation model 

Sponsor: JVTC, Banverket 

Researcher: Saurabh Kumar, Uday Kumar, Behzad 
Ghodrati 

Objective: To develop an effective maintenance 
procedure for rail maintenance based on rail 
failure prediction considering the factors 
influencing the rail degradation process 

Duration: 2004 – 2008 

Implementation of production assurance programmes 

Sponsor: The Ministry of Science, Research and 
Technology of Iran, LTU, Norwegian 
Research Council, Norway 

Researchers:  Javad Barabady, Uday Kumar, Tore Markeset 

Objective:  To study and evaluate the implementation of 
production availability/assurance programmes 
for production plants to facilitate correct 
decision making.  

Duration:  2006 – 2007 

An assessment of cost effective aircraft maintenance 
tasks 

Sponsor: LTU 

Researcher: Alireza Ahmadi, Uday Kumar   

Objective:  To develop a framework considering the cost 
effectiveness of the maintenance tasks, for 
non-safety related failure consequences to 
facilitate and support engineering judgment 
during MSG-3 task analysis. 

Duration:  2007 – 2008 

Railway vehicle classification study  

Sponsor:  Banverket and JVTC 

Researcher:  Dan Larsson, Ulla Espling and Arne Nissen 

Objectives:  In order to plan the track maintenance and 
also in the future to stipulate track access 
charges it is necessary to classify the vehicles 
based on its type, axle load and speed, by their 
running characteristics,  by analysis of the 
monitored data.  

Duration:  2006-2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JVTC’s research station 
in Sävast. 



 

 

Completed Projects 
Onboard diagnostics and prognostics 

Sponsor:  Swedish National Aeronautics Research 
Programme (NFFP) and Saab Aerosystems 

Researcher: Peter Söderholm, Per-Anders Akersten, Uday 
Kumar 

Objective: To examine important stakeholders and their 
requirements as regards critical system health 
information. To study and analyze hazards 
related to health information retrieved 
through Built-in Test systems and combined 
with information from external test systems. 
To give suggestions as to how stakeholder 
requirements can be linked to the use of 
Built-in Test systems, so that they together 
with external test systems can provide 
required health information and reduce 
related hazards. 

Duration:  2002 – 2006 

Improvement of system availability using reliability 
and maintainability analysis  

Sponsor:  The ministry of science, research and 
technology of Iran 

Researcher:  Javad Barabady, Behzad Ghodrati 
Objective: To develop a model for improvement of 

system availability using the concept of 
importance measure. 

Duration:  2003 – 2006 

Issues and challenges related to rail maintenance 
strategy  

Sponsor: CRC rail (Australia), JVTC 
Researcher: Saurabh Kumar, Uday Kumar, Gopi 

Chattopadhyay (QUT, Australia)  
Objective:  To provide cost modeling to reduce the rail 

maintenance cost. The project also aims to 
provide solutions to the current challenges 
faced by rail players in the rail grinding and 
lubrication areas. 

Duration:  2004 – 2006 

Modeling and analysis of track degradation 
mechanism  

Sponsor:  Banverket & Damill AB 
Researcher:  Dan Larsson, Johan Gunnarsson 
Objective: To develop and test models for rail track wear 

under different load conditions. To develop 
models and methods to facilitate introduction 
of differentiated freight charges depending on 
the quality of railcars and vehicles. 

Duration:  2002 – 2006 
 
 

Reliability & operating environment based spare 
parts planning 

Sponsor:  JVTC, LTU-Arena MTN  
Researcher: Behzad Ghodrati, Uday Kumar and Per 

Anders Akersten 
Objective:  To develop an approach and decision model 

for the integration of the product reliability 
characteristics while considering the product 
operating environment in the optimal 
estimation of product support (required spare 
parts). 

Duration:  2002 – 2005 

Development of maintenance performance indicators 
for a pelletization plant at LKAB 

Sponsor: LKAB, LTU 
Researcher:  Aditya Parida, Arne Nissen  
Objective: To study the maintenance stops in the balling 

area of the KK3 plant of LKAB to develop 
maintenance indicators linked to 
improvement in production rate (speed) and 
product yield (quality). 

Duration:  2005 – 2006 

Maintenance related risks in Swedish railway system 

Sponsor: Banverket, JVTC, EU structured fund 
Researcher: Mattias Holmgren, Peter Söderholm, Per 

Anders Akersten and Uday Kumar 
Objective: To control the contracted maintenance work 

better and thereby ensure safety for passengers 
and personnel at the Swedish National Rail 
Administration (Banverket).  

Duration:  2004 – 2006 

Identification of maintenance performance indicators 
(MPI) for Vattenfall Service AB 

Sponsor:  Vattenfall AB 
Researcher: Aditya Parida and Håkan Schunnesson 
Objective:  To study and analyze the maintenance process 

and function in order to identify possible 
maintenance performance indicators (MPI) 
appropriate to the operations/services of 
Vattenfall. 

Duration:  2005 

 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 

Luleå University of Technology - Sweden 
 

Announces the launch of a two year 
 

International Master of Science program in 
 

Maintenance Engineering & Management  
(Program language: English) 

 

Program start: September 2008 
 

Contact: 
    Dr. Aditya Parida      Dr Håkan Schunnesson 
   Phone: +46 920 491437        phone: +46 920 491696 
E-mail: aditya.parida@ltu.se E-mail: hakan.schunnesson@ltu.se 

 
Division of Operation and Maintenance Engineering 

Luleå University of Technology 
971 87 Luleå 

Sweden 
http://www.ltu.se/maintenance  

 
 
 
 
 
 
 
 



 

 

Publications 
Doctoral Thesis 
Parida, A. (2006) Development of a multi-criteria hierarchical 

Framework for maintenance performance measurement-Concepts, 
issues and challenges. Doctoral thesis 2006:37, 
http://epubl.ltu.se/1402-1544/2006/37/index-en.html 

Holmgren, M. (2006) Maintenance-related incidents and accidents: 
Aspects of hazard identification. Doctoral thesis 2006:38, 
http://epubl.ltu.se/1402-1544/2006/38/index-en.html 

Licentiate Thesis 
Monsefi, F. (2006) Mathematical modeling of electromagnetic 

disturbances in railway system. Licentiate thesis 2006:50, 
http://epubl.ltu.se/1402-1757/2006/50/index-en.html 

Kumar, S. (2006) A study of the rail degradation process to predict 
rail breaks. Licentiate thesis 2006:73, 
http://epubl.ltu.se/1402-1757/2006/73/index-en.html 

Journal Publications 
Barabady, J. and Kumar, U., (2006) Availability Allocation 

through Importance Measures. Accepted for publication in the 
International Journal of Quality & Reliability 
Management. 

Barabady, J. and Kumar, U., (2006) Reliability analysis of mining 
equipment: A case study of a crushing plant at the Jajarm bauxite 
mine of Iran. Accepted for publication in the Journal of 
Reliability Engineering and System Safety. 

Barabady, J. and Kumar, U. (2006) Reliability characteristics based 
maintenance scheduling: A case study of a crushing plant at 
Jajarm Bauxite mine of Iran. Accepted for publication in the 
International Journal of Performability Engineering. 

Ghodrati, B. (2006) Weilbull and Exponential Renewal Models in 
Spare Parts Estimation: A Comparison. International Journal 
of Performability Engineering, Vol. 2, N0. 2, pp. 135-147  

Kumar,S., Chattopadhyay, G. and Kumar, U., (2006) 
Reliability Improvement through Alternative Designs – A Case 
Study. (Available online from 6th February 2007, in 
Reliability Engineering and System Safety) 

Kumar, R., Markeset, T. and Kumar. U. (2006) Implementation 
and execution of industrial service strategy- A case study from the 
oil and gas industry. Journal of Quality in Maintenance 
Engineering, Volume 12, Number 2, pp. 105-117.  

Parida, A. (2006) Maintenance performance measurement system: 
Application of ICT and e-Maintenance concepts. International 
Journal of COMADEM, 9(4), pp. 30-34  

 

Parida, A and Chattopadhyay, G (2006) Development of a multi-
criteria hierarchical framework for maintenance performance 
measurement (MPM). Journal of Quality in Maintenance 
Engineering  

Parida, A. and Kumar, U. (2006) Maintenance Performance 
Measurement (MPM): Issues and Challenges. Journal of 
Quality in Maintenance Engineering, Volume 12, Number 
3, pp. 239-251.  

Schunnesson, H. and Kumar, U. (2006) Automation and 
mechanisation in Scandinavian mining industry: trends in 
technology and management. Journal of Mines, Metals and 
Fuels, Vol. 54, No. 12, pp. 280-285 

Söderholm, P. (2006) A Requirements Management Approach 
Supporting Integrated Health Management System Design. 
International Journal of COMADEM, 9(2), 2-13. 

Söderholm, P. (2006) A System View of the No Fault Found 
(NFF) Phenomenon. Reliability Engineering and System 
Safety (Elsevier), 92(1), 1-14. Available at: 
http://www.sciencedirect.com/science?_ 

Conferences Publications 
Akersten, P. A. (2006) Condition monitoring and risk & reliability 

analysis. Proceedings of the 19th International Congress of 
COMADEM, 12-15 Jun, Luleå, Sweden, pp. 555-561. 

Akersten, P. A. (2006) E-Maintenance and Vulnerability. 
Conference proceedings of First World Congress on 
Engineering Asset Management (WCEAM), Gold Coast, 
Australia, 11-14 July. 

Akersten, P. A. (2006) Maintenance-related IEC dependability 
standards. Conference proceedings of First World Congress 
on Engineering Asset Management (WCEAM), Gold 
Coast, Australia, 11-14 July. 

Appelgren, J., Schunnesson, H. and Nord, G. (2006) 
Automation and Smart drill rigs. Proceedings of the fifteenth 
International Symposium on Mine Planning and 
Equipment Selection, Torino, Italy, 20-22 Sep, ISBN 88-
901342-4-0 

Barabady, J. and Kumar, U. (2006) A Method for Managing the 
Availability Improvement Efforts. Conference proceedings of 
First World Congress on Engineering Asset Management 
(WCEAM), Gold Coast, Australia, 11-14 July. 

Candell, O. and Söderholm, P. (2006) A customer and product 
support perspective of e-Maintenance. Proceedings of the 19th 
International Congress of COMADEM, 12-15 Jun, Luleå, 
Sweden, pp. 243-253. 

 



 

 

Chattopadhyay, G., Kumar, S., Larsson-Kråik, P. O. and 
Kumar, U. (2006) Estimation of parameter for rail degradation. 
Proceedings of the 19th International Congress of 
COMADEM, 12-15 Jun, Luleå, Sweden, pp. 605-613. 

Granström, R. and Söderholm, P. (2006) Verification and 
utilization of wheel impact detection systems. Proceedings of 
the 19th International Congress of COMADEM, 12-15 
Jun, Luleå, Sweden, pp. 667-677. 

Klefsjö, B. and Söderholm, P. (2006) TTT-Plotting: An 
Efficient Way to Analyse Reliability Data. Proceedings of the 
First International Conference on Maintenance 
Engineering, ChengDu, China, 15-18 October 2006, 846-
854. 

Kumar, U. (2006) Development and implementation of 
maintenance performance measurement system: issues and 
challenges. Conference proceedings of First World Congress 
on Engineering Asset Management (WCEAM), Gold 
Coast, Australia, 11-14 July. 

Kumar, S., Chattopadhyay, G., Reddy, V. and Kumar, U. 
(2006) Issues and Challenges with Logistics of Rail 
Maintenance. Conference proceedings of 2nd International 
Intelligent Logistics Systems Conference, Brisbane, 
Australia, Feb 22-23rd, 2006, pp. 16.1-16.9, ISBN: (CD-
Rom) 0-9596291-9-X.  

Kumar, U. and Parida, A. (2006) Maintenance Performance 
Measurement: The need of the hour for the mechanized mining 
industry. Proceedings of the 1st Asian Mining Congress, 
16-18 Jan 2006, Kolkatta, India. 

Kumar, U. and Åhrén, T. (2006) Maintenance Performance 
Measurement System. Conference proceedings of the 18th 
Euromaintenance 2006, Basel, Switzerland, June 20-22. 
pp. 531-536 

 

 

Markeset, T. and Kumar, U. (2005) The use of life cycle cost and 
profit assessment to improve operation and supply chain 
management performance of complex oil production facilities. 
Proceedings of 1st International conference on Operation 
and Supply chain Management, Bali-Indonesia, Dec 15-
17, pp.33, ISBN. 979-545-039-5. 

Nissen, A., Larsson, D. and Nyberg, J. (2006) Measuring the use 
of deviating train track. Proceedings of the 19th International 
Congress of COMADEM, 12-15 Jun, Luleå, Sweden, pp. 
677-689. 

Nyström, B. and Karlsson, S. (2006) Description of railway delays 
– a study from the views of the stakeholders. Proceedings of the 
19th International Congress of COMADEM, 12-15 Jun, 
Luleå, Sweden, pp. 701-711. 

Parida, A (2006) Operational performance measurement: issues and 
challenges. Proceedings of the 7th Asian Pacific Industrial 
Engineering and Management Systems Conference , paper 
226 of the e-proceedings  

Patra, A. P. and Kumar, U. (2006) Life cycle cost estimation of 
railway track system. Proceedings of the 19th International 
Congress of COMADEM, 12-15 Jun, Luleå, Sweden, pp. 
659-667. 

Puhan, S. and Parida, A. (2006) Maintenance management 
systems using balanced scorecard (BSC) approach. Proceedings 
of the 19th International Congress of COMADEM, 12-15 
Jun, Luleå, Sweden, pp. 409-415. 

Wiksten, J., Johansson, M., Viklund, J. and Parida, A. (2006) 
Automation of turbine engine trend analysis. Proceedings of the 
19th International Congress of COMADEM, 12-15 Jun, 
Luleå, Sweden, pp. 67-75. 

Åhren, T., Liyanage, J. P. and Kumar, U. (2006) Maintenance 
performance measurement study at Banverket. Proceedings of 
the 19th International Congress of COMADEM, 12-15 
Jun, Luleå, Sweden, pp. 409-415. 
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Book Chapters and Conference 
Proceedings 
During the year 2006, members of the Group were invited to 
make contributions to forthcoming books related to their areas 
of interest: 
Uday Kumar and Aditya Parida, Maintenance performance 

Measurement (MPM) system, Hand Book on Maintenance 
of Complex Systems Edited by Professors DNP Murthy 
and Khairy Kobbacy,  Springers, UK  

Ulla Espling and Uday Kumar, Benchmarking of the 
Maintenance Process in Railway, Hand Book on 
Maintenance of Complex Systems, Edited by Professors 
DNP Murthy and Khairy Kobbacy, Springers, UK 

Uday Kumar, System Maintenance Trends in Management 
and Technology, Handbook of Performability, Edited by 
Prof. K B Misra, Springer, UK 

Uday Kumar and Per Anders Akersten, Availability and 
Maintainability, Risk Encyclopedia, Edited by  Brian 
Everitt and Ed Melnick, John Wiley & Sons 

Aditya Parida and Uday Kumar, Maintenance Productivity 
and Performance Measurement, Handbook of 
Maintenance Management & Engineering Edited by 
Professor Saleh O. Duffuaa, Emerald, UK (In preparation) 

Proceedings of 19th International Congress of COMADEM 
2006, edited by Kumar, U., Parida, A. and Rao, RBKN, 
Luleå, Sweden, 12th to 15th June, ISBN 978-91-631-
8806-0. 

Technical reports 
Kumar, S. Study of rail breaks: associated risks and 

maintenance strategies: http://epubl.ltu.se/1402-
1536/2006/07/index-en.html 

Nyström, B. Enkät om rapportering av förseningar: 
http://epubl.ltu.se/1402-1536/2006/06/index-en.html 

Editing Special Issues of Journals 
Professor Uday Kumar is invited to edit the following 
International Journalss as a Guest Editor. 
International Journal of Performability, special issue on Risk 

Reliability and Condition Monitoring,:  

Journal of Quality in Maintenance Engineering, special issue 
on Condition Monitoring  

International Journal of COMADEM,special Issue on Railway 
Maintenance, (together with Dr. P-O Larsson Kråik, 
Swedish Rail Administration) 

International Journal of Service, Technology and 
Management, special issue on Service Management, 
(together with Tore Markeset , UiS, Norway)  

Review of Journal papers 
The faculty members of the Division are reviewers for the 
following International Journals and are member of the 
Editorial Advisory Board of some of the Journals listed below:  

• Reliability Engineering and System Safety  

• Journal of Quality in Maintenance Engineering  

• Society of Mining Engineering  Inc. (Reliability and 
maintenance) 

• Institution of Industrial Engineers,  

• IEEE Transactions on Reliability 

• International Journal of Quality and Reliability 
Management 

• Journal of Condition Monitoring and Diagnostic 
Engineering Management (COMADEM)  

• International Journal of Performability 

Editorial Advisory Board 
• Journal of Quality in Maintenance Engineering 

• International Journal of Performability Engineering 

• International Journal of Condition Monitoring and 
Diagnostic Engineering and Mangement 

• International Journal on Mineral Resurces Engineering  

• Journal of Mines, Metals & Fuels 

• International Journal of Surface Mining 
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Swedish Governmental Agency for 
Innovation Systems (VINNOVA)

LKAB (international high-tech 
minerals group) 

European Union Sixth Framework 
Research Program 

Vattenfall AB Services 
Vattenfall Vattenkraft AB

EUROPEAN UNION 
Structural funds 

Saab Aerosystems, Saab AeroTech Banverket (Swedish National Rail 
Road Administration) 

Air Systems Engineering
Leaders in air moving technology

Damill AB (A high tech company
engaged in measurements and diagnostic)

Division of Operation and Maintenance Engineering
Luleå University of Technology 

971 87 Luleå 
Sweden 

http://www.ltu.se/maintenance 
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