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Iron ore line Riksgränsen -

Luleå

• Most beautiful railway in 

Sweden

• Core network

• Single line (arctic circle)

• Traffic: Iron ore, cupper ore, 

steel-slabs, goods, timber 

and passenger traffic

• Produce 25-30 MGT/year

• Operational since 1887

• Electrified since 1915

• 53 stations

• 750 m trains

• 30 - 32,5 tons axel load

• 120 - 130 ton per wagon

• 68 wagons per train

• IORE Locomotive 15.000 Hp

Haparanda line Boden -

Haparanda

• New ERTMS line
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Availability

Reliability Maintenance support performanceMaintainability
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Predetermined maintenance

Moment when fault occurs

Operating time

Condition
Moment when failure starts to 

accelerate

Designed 

functional 

level

Lowest 

acceptable 

functional 

level

To soon 

predetermined 

maintenance

To late 

predetermined 

maintenance

Appropriate 

time to 

perform 

maintenance
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Condition based maintenance

Moment when fault occurs

Operating time

Condition
Moment when failure starts to 

accelerate

Moment when we can identify 

failure

To frequent contition monitoring inspections

Warning time

To few condition monitoring inspections

Condition monitoring in proper intervals and knowledge of degradation -> Decision 

support for maintenance planning and maintenance execution  (remaining time to fault)

Designed 

functional 

level

Lowest 

acceptable 

functional 

level
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Operating environment

Time

Condition

Predetermined 

maintenance

Condirion

monitoring/ 

inspections

Resistance to load

Load

Tid

Designed 

functional 

level

Lowest 

acceptable 

functional 

level

Load

Recistance to load

Tid
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Dewirement

http://www.youtube.com/watch?v=

m09W479sqhQ&feature=related

Pantograph damage

http://www.youtube.com/watch?v=

XgCPPeYmyKw

Bad track

https://www.youtube.com/watch?v=

JuP2ZDMh9I8 1:25

http://www.youtube.com/watch?v=m09W479sqhQ&feature=related
http://www.youtube.com/watch?v=XgCPPeYmyKw
https://www.youtube.com/watch?v=JuP2ZDMh9I8
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Delays per system

8

• Railway context’s effect

• Focusing of efforts

• Assigning responsibilities

• Assessment of performance

Average delay per failure related to frequency of failures  (2004-2006)
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Systems and stakeholders’ interrelations

A combined maintenance process
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Study of contact wire/pantograph interface
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Statistics input to analysis
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Failure modes and detectability
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Failure mode effect and criticality analysis FMECA

• Systemize the degradation of the system

• Assess criticality of failure modes

• Assess the maintenance concept for the system

• Define the information profile (what information do we need to 

make the right decisions). Decision support
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Contact wire failure modes
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Applied contact wire detection methods VS need 

for information
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Pantograph failure modes
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Applied pantograph detection methods VS need 

for information 
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Results from 

implementation of 

results from FMECA on 

level crossings in 2012

All faults Signaling faults       

No fault found

Year

Year

Year
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Questions 
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Thank you!


