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1. Div of Operation and Maintenance Engineering

2. Research Centers
1. CMIS

2 JVTC2. JVTC

3. Maintenance Research

4. eMaintenance

5 eMaintenace LAB5. eMaintenace LAB
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Personnel: 40+
(25+ PhD students)(25  PhD students)

Turnover + 4 000 000 €
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RAMS
research area

Maintenance Human Factors
Maintenance

Engineering Research Research area
Engineering
Research area

eMaintenance
Research area
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● Goal: To develop within the area of● Goal: To develop within the area of 
maintenance; competence,  applied research 
and conduct internationally competitiveand conduct internationally competitive 
research

● Focus on: economics, the organization and 
new technologies for more effective andnew technologies for more effective and 
improved facilities, systems and products
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● Vattenfall – Hydroelectric power
● LKAB ‐Mining
● Saab Aerospace ‐ Aircraft
● Boliden Mineral AB
● M R l● M‐Real
● Hägglunds Drives
● Dynamate● Dynamate
● SKF ‐ Condition Monitoring
● FMLOG● FMLOG
● Smurfit Kappa ‐ Paper
● SSAB ‐ Steel● SSAB  Steel
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● InMaint ‐ Integrated maintenance for 
improved production and productsimproved production and products

● Condition Monitoring Diagnostics & 
Prognostics

● eMaintenance solutions for more effective● eMaintenance solutions for more effective 
decision support in maintenance

● eMaintenance infrastructure for better 
information logistics
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Goal: 
Conduct research which leads to increased safetyConduct research which leads to increased safety, 
capacity, availability and sustainability

for existing and new rail systems through improved 
i d ioperations and maintenance
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● 15 senior researchers (10 professors)

20 PhD t d t● 20 PhD students

● 5 satellite companiesp

● 3 R&D labs

ll f ’ d● All of LTU’s divisions

● 1.8 M € /year/y

● Sponsors – TrV, LKAB, VINNOVA, JBV, LTU, EU
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• Measure wheel forces on the tracks
• Sensors take measurements 24/7 
• Measure and analyse data via Internet using 

eMaintenance LAB
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Dependability

Availability

Reliability Maintainability
Maintenance

S t
y y

Support
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Concept ProductionDevelopment Utilization Support Retirement

Concept ProductionDevelopment Utilization Support Retirement

Concept ProductionDevelopment Utilization Support Retirement

Concept ProductionDevelopment Utilization Support Retirement

(ISO/IEC, 2002; IEC 2001)
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eMaintenanceeMaintenance

Facts Relationships Patterns
D i i

(Data) (Information) (Knowledge)
Decision

● Decision support to the maintenace decision pp
process
− During a system’s  whole lifecycleg y y
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● Tools for industrial process simulation● Tools for industrial process simulation
● Tools for Prognostics Health Management
● Tools for LCC calculation
● Tool for RAMS calculation● Tool for RAMS calculation
● Tools for risk management
● Smart sensors, e.g. embedded, for decentralised data processing and data analysis
● Model based visualisation tools for e g integrated operation and maintenance● Model based visualisation tools, for e.g. integrated operation and maintenance 

processes
● Data mining tools, e.g. Fuzzy, SVM, N
● Tools for model based prognostic & diagnostics
● Tools for model based information Management
● Tools for model based information logistics
● Content management tools
● Software development tool

− Conceptualisation, design, development, test, and deployment
● …
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eMaintenance is maintenance 
managed and performedmanaged and performed 

via 
computing!computing!
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●Maintenance Decision Support●Maintenance Decision Support

−When, What, Where, How & Who

−Information integration & service fusion
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●Maintenance WorkStation (MWS)
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On‐going projectsOn going projects
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OPC
MIMOSA

OPCSCADA OASIS ‐
PLCS

MAXIMO

PLCS ‐
DEX

OPCASD ‐
S1000D

ISO‐
15531

M2M

MAXIMO

eMaintenance
B2MML

OSA‐EAI

ERP
CMMS ISO‐

15531

Movex eMaintenance 
Cloud (eMC)B2MML

ISO‐
14224ISA‐95

ISO

EN‐14352
SAP

IFS

Cloud (eMC)
ISO‐
15745XML ISO‐

13374‐1

ISO‐

B2MMLIFS

800XA
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● Business trends ● Technology trends● Business trends
− Asset management
− Performance Based Logistics (BPL)
− Contracted Logistic Support (CLS)

● Technology trends
− “Asset monitors”
− Cloud computing
− Decentralised data processingContracted Logistic Support  (CLS)

− Sustainability
− Key Performance Indicators (KPI)
− Lifecycle management

Decentralised data processing
− Embedded systems
− Real‐time & on‐line data 

processingy g

● Methodology trends
− RAMS analysis

− Data integration
− Ontologies
− Model development
− Data acquisition− Risk management

− Predict‐and‐Prevent instead of Fail‐
and‐Fix

− Prognostic Health Management

− Data acquisition
− Context sensing
− Content management
− Service‐orientationPrognostic Health Management 

(PHM)
− Data mining
− Data analysis

Service orientation
− Event‐driven

− LCC & Risk calculation
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