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Networking for growth 
Over the past two decades I have had a unique 
opportunity to observe and follow the 
development and changes taking place in 
industries and government organizations 
involved in planning the operation and 
maintenance of plants, systems and 
infrastructures. With increasing awareness of the 
fact that maintenance not only ensures plant and 
infrastructure performance, but also creates 
additional value for the business process, I find 
(with pleasure) that maintenance performance 
has become an essential element of the strategic 
thinking of asset owners and managers all over the world and has been identified as a critical success 
factor by many industries. In fact, the other day, when I was going through the list of keynote speeches 
to be made at our 19th International Congress and Exhibition on Condition Monitoring and Diagnostic 
Management (COMADEM), on June 12-15 in Luleå, Sweden, I found a title that summarizes the 
importance of maintenance, “Maintenance as an enabler for improved business performance” by Martin 
Ivert, the CEO of LKAB.  

This change in the mind set of business managers has provided us with an additional strength when 
launching 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 maintenance can share their views and develop strategies for the effective management of 
maintenance.  We are planning to submit a proposal to initiate an International Master’s Program in 
Maintenance Engineering and Management at LTU from the autumn of 2007.  

“Operation and maintenance” is multidisciplinary in nature, cutting across many disciplines of science 
and the arts. 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. I am pleased to inform you that to 
date we have been successful in creating a formal or informal network in our areas of interest, with 
leading research groups and laboratories in Australia, Canada, the USA, Europe and Asia. 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.  

Our group works in a close relationship with industries and other research groups active in the field of 
operation and maintenance engineering worldwide. 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. Our industrial client list includes the names of companies from the railway sector, 
aerospace engineering, mining, energy and process industries and we are looking forward to expanding 
the list of our industrial clients. 

We are aware of the challenges concerning the quality of our research and development work. 
Accordingly, we have had independent experts review our research program and give us feedback to 
improve the quality of our R&D work and strengthen our position as a center of excellence in 
maintenance. We are always willing to reorient and reorganize to meet new challenges. 

It is my pleasure to present the annual report covering the activities, results and important events for the 
year 2005. 

 

Dr. Uday Kumar 

Professor and Head   Luleå 15/2/2006 
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1. The Division of Operation and Maintenance Engineering 
The main activities of the Division of Operation and Maintenance Engineering are teaching 
and applied research. The teaching activities of the group include courses being taught at 
undergraduate and postgraduate level in the subject areas of Operation and maintenance 
engineering. We also develop and teach courses to ensure dissemination of knowledge to 
industry in form of continuing education programs. The thrust areas for research are 
maintenance engineering and management, reliability and maintainability analysis, information 
and communication technology (ICT) application, product support, LCC and risk analysis. 
The major part of the on going research work can be classified as applied research, which is 
performed in close collaboration with the industrial partners. 

In the beginning of 2006, the Division consists of 25 faculty staff including 15 PhD students 
and 2 industrial PhD students. 

Mission statement  

To Create, Collect and Communicate a body of knowledge in the area of Operation and 
Maintenance Engineering and Management; and Product Support.  

Our clients 

Current list of clients include companies from infrastructure and basic industries, 
manufacturing companies, process industry, energy generation and supply, and local utility 
companies.  

Our group is closely associated with two center of excellence, namely Luleå Railway 
Research Center and Center for Maintenance and Industrial Services (C-MIS). 

Luleå Railway Research Center (Järnvägsteknik Centrum- JVTC) 

JVTC is a co-operative research center at Luleå University of Technology (LTU) in Luleå, 
Sweden. It was established in 1999 by the Swedish Railway Administration (Banverket), the 
LKAB ore transport company (MTAB), Duroc Rail and Luleå University of Technology 
amongst others.  

The main purpose of the center is to co-ordinate the railway research works being pursued at 
different Departments and Centers at the University and to facilitate the contacts between 
researchers and the railway sector in general. Through co-operation with other centers, 
institutions, universities and organizations, a platform is built for the development of a more 
effective, efficient and environmental friendly railway transport system. 

The goal is to serve as a center of excellence for creation and dissemination of a systematic 
body of knowledge for improvement in maintenance practices and processes in the railway 
sector. The main focus of the Railway research Center is to provide solutions to maintenance 
problems to facilitate smooth running of railway transport system. The center has been able to 
undertake a number of challenging applied research projects and has been able to provide 
successful results to the entire satisfaction of our Railway partners. The center operates under 
the president of the Luleå University of Technology. The center is currently headed by Prof. 
Uday Kumar and funded by industry. The members pay an annual fee depending on the 
number of employees. For details please visit: www.jvtc.ltu.se 
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Center for Maintenance and Industrial Services (C-MIS) www.ltu.cmis.se 

Center for Maintenance and Industrial Services (C-MIS) at LTU provides 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.  It 
facilitates open discussion among partners, sharing of knowledge and experiences in the area of 
operation and maintenance engineering, and finding solution to industrial services related 
problems. C-MIS is administratively a part of Division of Operation and Maintenance 
Engineering. 

C-MIS is focused on non-Railway projects and incorporates research and development 
projects from Mining, Hydro Power and Aerospace industries.  
 

2. Education  
The undergraduate degree offered in Sweden generally leads to Bachelor Degree (120p) 
usually taking 3 years or Master Degree (180p) after 4.5 years of studies. There is no 
undergraduate specialization in the subject area of Operation and Maintenance Engineering. 
However, we have started a dedicated International MSc Engineering Program in 
Maintenance Engineering and Management, this year in close co-operation with Sharif 
University of Technology. International Master Program in Hydro Power Engineering will 
also have a core course on Maintenance Engineering. The area of operation and maintenance 
forms the core of the bachelor degree programs in Aviation Engineering and Project 
Engineering. Furthermore, to get a degree in Civil, Mining and Environmental Engineering, 
students must attend and pass the basic introductory course in maintenance engineering, from 
the year 2005. Currently, Division is offering 10 undergraduate courses related to maintenance 
and management of mining equipment. We are also teaching a course on mine automation 
and maintenance for the last few years under the auspices of European Mining Course taught 
at Helsinki University of Technology, Finland. 

2.1 Postgraduate Teaching & Research 

The postgraduate program includes all the degrees beyond the Master of Science. Higher 
degrees like the “teknologie licentiate-Licentiate of Engineering” and “teknologie doktor –
doctor of philosophy” 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 where candidate wants to get a degree. To obtain a 
“teknologie licentiate” degree the candidate must have passed and obtained a minimum of 80 
units. One unit represents a work input of a week (ca 40 hours) and 40 units normally 
correspond to one year. The proportion of units required for course work and for the thesis 
work may vary between various disciplines in Swedish education system. For a “teknologie 
licentiate” degree in Operation and Maintenance Engineering a candidate is required to obtain 
30 units in theory that is course work and 50 units of thesis work.  To obtain the “teknologie 
doctor” degree in Operation and Maintenance Engineering, the candidate must have 60 units 
of theory courses and 100 units of thesis work. Courses are selected by the candidate in 
consultation with supervisor and often these courses are related or are supposed to increase the 
candidates understanding of his selected area/topic of research. In general, candidate has to 
attend and pass some core courses such as Research methods, scientific theory. Apart from this, 
all the PhD students pursuing study in the areas of operation and maintenance must attend and 
pass courses in applied statistics, reliability and maintainability analysis and maintenance 
engineering. In general it takes 4-5 years to obtain a PhD degree. A public defense of PhD 



 4

thesis is a must. Only after a successful public disputation, examination board consisting of 
experts in the field awards the pass grade to the candidate.  

The following post-graduate teaching courses are given by the Division for the research 
students: 

1. Maintenance Theory & Management 5 units 

2. Life cycle costing (LCC): Theory & Application  5 units 

3. Reliability Engineering 5 units 

4. Reliability and Maintainability   5 units

  

5. Risk and vulnerability analysis  (ABF 001)  5 units  

6. Railway Engineering and Management  5 units 

7. Condition Monitoring and diagnostics management  5 units 

8. Maintenance Theory & Management (ABF002)-Advanced  5 units 

3. Research and Development Program 
Our research activities are multi disciplinary in nature involving the field of Engineering, 
Business Management; and Organization and Human Factors and classified under three groups 
(Figure 1). The thrust areas marked for Research and Development activities by the Division 
are identified in close cooperation with our clients and can be reoriented as per need of the 
industries. We undertake and work on applied research projects as well as development and 
consultancy projects from industries in an on-going basis. 

 
Figure 1. Research Groups at the Division of Operation and Maintenance Engineering 

Presently, we are working on different Research and Development (R&D) projects covering 
various aspects of maintenance engineering and management. The R&D areas of Division are 
focused on maintenance problems mentioned above. In practice, these areas cover; 
maintenance strategies, Life Cycle Costing (LCC), the usage of modern IT-technology in the 
maintenance process, risk and vulnerability analysis, and product support. Our research profile 
and group’s capability is depicted in Figure 2. We have built up competencies in the field of 
Maintenance Engineering and Management, RAMS and Risk and Product Supports. We are 
actively working towards implementations of new and emerging technologies like information 
and communication technology. 
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Figure 2. Group’s capability 

3.1 Faculty and other staff members  
(for CV and details see www.cee.ltu.se/maintenance) 

Uday Kumar, Professor and Head 

Olof Wååk, Adjunct Professor, LCC 

Per-Anders Akersten, Adj Professor, Risk Analysis, Reliability  

Ulf Olsson, Adj Professor, Outsourcing, Partnering 

Håkan Schunnesson, Sr. Lecturer, Automation and Measurement 

Aditya Parida, Lecturer, Maintenance Management 

Peter Söderholm, Sr. Lecturer, e-Maintenance, Risk and Product Support 

Behzad Ghodrati, Sr. Lecturer, Reliability and Product Support 

Maria Johansson, Business Development Manager 

Eva Setterqvist, Project administrator 

Arne Nissen, Lecturer Maintenance Engineering 

Ulla Espling, Project Manager (Deputy Director, JVTC) 

Lina Helgesson, Research Engineer 

3.1.1 PhD Students 

Mattias Holmgren  Rikard Granström 

Javad Barabady  Saurabh Kumar 

Thomas Åhrén  Robert Lagnebäck 

Stefan Niska  Ambika Patra 

Birre Nyström  Ramin Karim 

Alireza Ahmadi  Farid Monsefi  

Aditya Parida (Faculty member registered for PhD) 

Arne Nissen (Faculty member registered for PhD) 

Ulla Espling (Faculty member registered for PhD) 

3.1.2 Industrial PhD students 

Dan Larsson  Olov Candell 

 

ICT Applications Product 
SupportRAMS 

& Risk

Maintenance

Equipment Management
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3.2 Research Laboratories 

The Division has no dedicated laboratory but we work in close cooperation with following 
laboratories of the university: 

• EISLAB (Embedded Internet Systems Laboratory): Major fields of research are, 
measurement and sensor technology, ultrasound technology, mixed mode electronics 
design, low-power ASIC design, embedded EMC, EIS architecture and autonomous 
robotics. (http://www.csee.ltu.se/index.php?subject=eislabfo) 

• Tribolab: Tribological laboratory’: Laboratory aimed at serving the tribological 
research and development needs of industry. 
(http://www.sirius.ltu.se/machele/tribolab.asp ) 

• Test lab: (Civil and mining engineering laboratory): Test lab is used for testing the 
strength of materials and rock structure. (http://www.ltu.se/web/shb/testlab/)  

 

3.3 Doctoral Thesis Completed 

Behzad Ghodrati  Reliability and operating environment based spare parts planning. 
Doctoral thesis 2005:51, http://epubl.ltu.se/1402-1544/2005/51/LTU-
DT-0551-SE.pdf 

Peter Söderholm Maintenance and continuous improvement of complex systems: linking 
stakeholder requirements to the use of Built-in-Test systems. 
Doctoral thesis 2005:52, http://epubl.ltu.se/1402-1544/2005/52/LTU-
DT-0552-SE.pdf 

3.4 Licentiate Thesis Completed 

Javad Barabady Improvement of system availability using reliability and maintenance 
analysis, Licentiate thesis 2005:92, 
http://epubl.ltu.se/14021757/2005/92/LTU-LIC-0592-SE.pdf  

Rikard Granström  Maintenance for improved punctuality: a study of condition monitoring 
technology for the Swedish railway sector. Licentiate thesis 2005:88, 
http://epubl.ltu.se/1402-1757//2005/88/index.htm 

Arne Nissen  Analys av statistik om spårväxlars underhållsbehov, Licentiate thesis 
2005:86, http://epubl.ltu.se/1402-1757/2005/86/LTU-LIC-0586 
SE.pdf 

Ramin Karim Design pattern for development and maintenance of geographical IT 
systems. Licentiate thesis 2005:80, http://epubl.ltu.se/1402-
1757/2005/80/LTU-LIC-0580-SE.pdf 

Thomas Åhrén A study of maintenance performance indicators for the Swedish railroad 
system, Licentiate thesis 2005:47, http://epubl.ltu.se/1402-
1757/2005/47/LTU-LIC-0547-SE.pdf 
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4. Sponsors 

Banverket (Swedish National Rail Road 
Administration)  

Saab Aerosystems, Saab Aerotech 

E 

 

 
   

 

 

 

 

 

 

5. Research & Development Projects  
(For details see www.cee.ltu.se/maintenance) 

On-board diagnostics and prognostics 

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

Researcher: Peter Söderholm, 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 

Swedish Governmental Agency for 
Innovation Systems (VINNOVA) 

LKAB (An international high-tech minerals group) 

European Union Sixth Framework Research Program 

Damill AB- A high tech company 
Engaged in measurements and Diagnostic 

Service Vattenfall AB 

EU Structural funds 

Air Systems Engineering 
Leaders in air moving technology 
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Improved Punctuality by Effective Maintenance 

Sponsor:  Banverket 
Researcher:  Birre Nyström, Uday Kumar 
Objective:  To improve train punctuality by studying the root causes for delay 

related to maintenance organizations and operational environment 
and suggesting measures to enhance the effectiveness of maintenance 
system in Swedish railway sector. 

Duration:  2002 – 2007 

Improved train punctuality through more effective maintenance 

Sponsored by:  Banverket and EU structural funds 
Researcher:  Rikard Granström, Uday Kumar  
Objective:  To improve punctuality by means of more effective and efficient 

maintenance. 
Duration:  2003 – 2007 

Modeling and analysis of track degradation mechanism  

Sponsor:  Banverket & Damill AB 
Researcher:  Dan Larsson, Johan Gunnarsson 
Objective: 

• To develop and test model 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 wagons 
and vehicles. 

Duration:  2002 – 2006 

e-Maintenance 24-7 

Sponsored by:  Swedish National Aeronautis Research Programme (NFFP) and 
Saab Aerotech 

Researcher:  Peter Söderholm, Olov Candell, Uday Kumar 
Objective: To explore and describe applications of e-Maintenance 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 

Sponsored by:  Swedish National Aeronautis Research Programme (NFFP) and 
Saab Aerotech 

Researcher:  Jan Block, Per Anders Akersten, Uday Kumar 
Objective: To explore and describe efficient statistical approaches for 

information extraction from product support related data, recorded 
during operation and support of aircraft systems. 

Duration:  2006 – 2009 
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Maintenance Performance Indicators for Swedish Rail Road 

Sponsor: Banverket 
Researcher:  Thomas Åhren, Aditya Parida and Uday Kumar 
Objective: To study and analyze the effect of maintenance activities in 

proportion to punctuality, safety, environmental impact and 
profitability. The expected result of this project is to clarify how 
different maintenance performance indicators can be used to achieve 
more suitable decisions in the maintenance process. 

Duration:  2002 – 2008 

Reliability and Operating Environment based Spare Parts Planning 

Sponsor:  JVTC, LTU-Arena MTN,  
Researcher: Behzad Ghodrati, Uday Kumar  
Objective:  To develop an approach and decision model for the integration of 

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

Duration:  2002 – 2005 

Issues and Challenges Related to Rail Maintenance Strategy  

Sponsors: CRC rail (Australia), JVTC 
Researcher: Saurabh Kumar, Uday Kumar, Gopi Chattopadhyay (QUT,  

Australia)  
Objective:  To provide a cost modeling to reduce the rail maintenance cost.  

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

Duration:  2004 – 2006  

Improvement of system availability using reliability and maintainability 
analysis  

Sponsored by:  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 – 2007 

Development of maintenance performance indicators for a pelletization plant 
at LKAB. 

Sponsored by: LKAB, LTU 
Researcher:  Aditya Parida, Arne Nissen,Thomas Åhren, Lina Helgesson, Uday 

Kumar 
Objective: To study the maintenance stops in the balling area of KK3 plant of 

LKAB to develop maintenance indicators linking to improvement 
in production rate (speed) and product yield (quality). 

Duration:  2005 – 2006 
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Maintenance related risks in Swedish railway system 

Sponsor:  Banverket, JVTC, EU structured fund  
Researcher:  Mattias Holmgren, Uday Kumar 
Objective:  To control the contracted maintenance work better and thereby 

ensures safety for passengers and personnel at the Swedish National 
Rail Administration (“Banverket”).  

Duration:  2004 – 2006 

Reliability analysis of Switches in rail track 

Sponsor: Banverket, LTU  
Researcher: Arne Nissen, Behzad Ghodrati  
Objective:  To develop a correct maintenance strategy of railway switches based 

on the reliability analysis of them. 
Duration:  2002 - 2006 

Maintenance strategy for railway infrastructure  

Sponsored by: Banverket, JVTC  
Researcher: Ulla Espling, Ulf Olsson 
Objective:  To study Banverket maintenance process and suggest a framework 

that will facilitate 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  
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 on railway systems 

Sponsored by:  Banverket, LKAB 
Researchers:  Robert Lagnebäck, P-O Larsson, Uday Kumar 
Objective:  To increase technical and economic benefits on the railway system 

using condition monitoring and condition based maintenance with 
focus on the rolling stock. 

Duration:  2004 – 2007 

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

Sponsored by:  Vattenfall AB 
Researcher: Aditya Parida, Uday Kumar, 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 
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Design for/out Maintenance 

Sponsor:  Banverket 
Researcher:  Stefan Niska, Uday Kumar, Ulla espling 

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

Duration:  2006 – 2007 
 
 
 

6. Publications (2005)  
(For detail see www.cee.ltu.se/maintenance) 

Ghodrati, B and  Kumar, U. (2005), “Reliability and Operating Environment Based Spare Parts 
Estimation Approach – A Case Study in Kiruna Mine, Sweden”, Journal of Quality in Maintenance 
Engineering, Vol. 11, No. 2, pp. 169-184 

Ghodrati, B and Kumar, U. (2005), “Operating Environment Based Spare Parts Forecasting and 
Logistics – A Case Study”, International Journal of Logistics: Research and Applications, Vol. 8, No. 2, pp. 
95-105 

Ghodrati, B. (2005), “Weibull and Exponential Renewal Models in Spare Parts Estimation: A 
Comparison”, Accepted for publication in International Journal of Performability 

Söderholm, P. (2005). A System View of the No Fault Found (NFF) Phenomenon. Accepted for 
publication in: Reliability Engineering and System Safety 

Söderholm, P. (2005). A Requirements Management Approach Supporting Integrated Health 
Management System Design. Accepted for publication in: International Journal of COMADEM 

Markeset, T. and Kumar, U. (2005), “Product support strategy: conventional versus functional 
products”, Journal of Quality in Maintenance Engineering, Vol. 11, No. 1, pp. 53-67. 

Holmgren, M. (2005) “Maintenance-related losses at the Swedish Rail”, Journal of Quality in 
Maintenance Engineering, Vol 11 No 1, pp. 5-18 

Kumar, U., (2005) “Product support issues for mining equipment and systems: opportunities and 
challenges”, proceedings of the fourteenth international symposium on Mine planning and 
equipment selection (MPES 2005) and the Fifth international conference on computer applications in 
the minerals industries (CAMI 2005), Alberta, Canada, October 31-November 3, 2005, pp. 1483-
1490 

Aditya Parida, Gopi Chattopadhyay and Uday Kumar (2005), Multi Criteria Maintenance Performance 
Measurement: A Conceptual Model, Proceedings of the 18th International Congress of COMADEM 
31st Aug-2nd Sep 2005, Cranfield, UK, pp 349-356. 

Barabady, J. (2005) Reliability and maintainability analysis of crushing plants in Jajarm bauxite mine of 
Iran, Reliability and Maintainability Symposium. Proceedings of the Annual Reliability and 
Maintainability Symposium, P. 109-115 

Barabady, J. & Kumar, U. (2005) Maintenance Schedule by using Reliability Analysis: A Case Study at 
Jajarm Bauxite Mine of Iran, 20th World Mining Congress & Expo 2005, 7-11 November, Tehran, 
Iran 

Kumar, S.; Chattopadhyay, G.; Kumar, U.; Kumar K.,  (2005), Application Of Design Changes For 
Improvement Of System Reliability -A Case Study, Presented at Comadem – 2005, held at Cranfield 
University, Cranfield, Bedfordshire, U.K., 31st -2nd Aug/Sept 2005, pp. 83 – 92. 
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Åhrén, T., Espling, E. and Kumar, U., (2005), Benchmarking of Maintenance Process: Two Case 
Studies from Banverket, Sweden, Railway Engineering, London, July 2005. 

Åhrén, T. and Kumar, U., (2005), “Use of maintenance performance indicators: A case study at 
Banverket”, proceedings of the fifth Asia pacific industrial engineering and management systems conference 
2004, pp. 30.8.1-30.8.9 

Lagnebäck, R. and Kumar, U. (2005), Potential of condition monitoring on railway vehicles: a case 
study, Proceedings of the International Heavy Haul Administrations Conference in Rio de Janeeiro, June 14-
16, 2005 

Larsson, D. (2005), An Improved Method to Monitor Vehicle Steering Performance - Faciltating both 
Train and Track Maintenance, Proceedings of tab International Heavy Haul Administrations Conference in 
Rio de Janeeiro, June 14-16, 2005 

Nyström, B. & Söderholm, P. (2005). Improved Railway Punctuality by Effective Maintenance: A 
Case Study. Proceedings of the European Safety and Reliability Conference (ESREL), 27-30 June 
2005, Gdynia, Gdansk, and Sopot, Poland, 1487-1491. 

Nyström B. (2005), “Improved punctuality – a freight train study”. In: Forde M. C. (ed.): Railway 
Engineering-2005, Engineering Techniques Press, Edinburgh (CD). ISBN 0-947644-57-1. Presented 
at Railway Engineering, London, June 2005.   

Granström, R. & Söderholm, P. (2005). Punctuality Measurements Effect on the Maintenance Process: 
A Study of Punctuality Statistics for the Swedish Railway. Proceedings of the Eighth International 
Conference and Exhibit on Railway Engineering, 29-30 June 2005, London, UK. 

Akersten, P. A. and Espling, U. (2005), Postponed Replacement - A Risk Analysis Case Study, 
Proceedings of the International Conference of Maintenance Society in Hobart Australia, May 31 - June 3, 
2005 

Barbary, J., Kumar, U. (2005), “Reliability analysis of mining equipment: A case study of a crushing 
plant at the jajarm bauxite mine of Iran”, Submitted for publication  

Barabady, J., Kumar, U. (2005), “Availability Allocation through Importance Measures”, Submitted for 
publication.  

Ghodrati, B.; Akersten, P.A. and Kumar, U. (2005), “Spare Parts Estimation and Risk Assessment 
Conducted at Choghart Iron Ore Mine – A Case study”, Submitted for publication.  

Holmgren, M. & Söderholm, P. (2005) “A process view of maintenance-related requirements and 
risks”, Submitted for publication. 

Holmgren, M. & Alm, H. (2006) “Loss Causation Analysis of Accidents Linked to Maintenance on the 
Swedish State Railways”, Submitted for publication. 
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Dr. Peter Söderholm with his disputation committee 
Left to right: Prof. Bo Bergman, Prof. B.K.N. Rao, 
Peter, Dr. Ulf Sandberg, and Prof. Uday Kumar 

Dr. Behzad Ghodrati with his disputation committee 
Left to right: Dr. Torgny Almgren, Prof. Uday Kumar, 
Behzad, Prof. Rommert Dekker, and Prof. Basim Al-Najjar 

Participants at Railway workshop conducted by Ulla 
Espling at Iranian Railway Company - Tehran 

Prof. D.N.P. Murthy (5th from left), University of 
Queensland – Australia, after seminar with some of 
Division members 

Prof. Dudley Koch, CEO CRC-Rail, Australia giving 
a presentation for Division members and Railway 
Research Center 

Maintenance in STYLE!!! –  
Some of Division members after Christmas party  
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Contact (After Sept. 2006): 
  

Division of Operation and Maintenance Engineering 
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Tel: +46 920 491437 
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