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r'ﬂﬂtline
1. Div of Operation and Maintenance Engineering

2. Research Centers
1. CMIS
2. JVTC

3. Maintenance Research

4. eMaintenance
. eMaintenace LAB
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The northermmost University of Technology in Scandinavia

Division of Operation &
Maintenance Engineering

Personnel: 40+
(25+ PhD students)

Turnover + 4 000 000 €
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V—Rﬁamh Centres

Center for Maintenance
and Industnal services

Lulea Railway
Research Center
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® Goal: To develop within the area of
maintenance; competence, applied research
and conduct internationally competitive
research

® Focus on: economics, the organization and
new technologies for more effective and
improved facilities, systems and
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Vattenfall — Hydroelectric power
LKAB - Mining

Saab Aerospace - Aircraft
Boliden Mineral AB

M-Real

Hagglunds Drives
Dynamate

SKF - Condition Monitoring
FMLOG

murfit Kappa - Paper
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InMaint - Integrated maintenance for
improved production and products

e Condition Monitoring Diagnhostics &
Prognostics

e eMaintenance solutions for more e

11TV 11 1 I\ 11

decision support in maintenance
eMaintenance infrastructure for better
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Lulea Railway
Research Center

Goal:

Conduct research which leads to increased safety,
capacity, availability and sustainability

for existing and new rail systems through improved
operations and maintenance

2012-10-04 Phillip Tretten
S



I The northermmmost University of Technology in Scandinavia
_{ Workd-ciass research and education

2012-10-04

Medlemmar

Satellitforetag

Alstom Transport

Damill AB

Duroc Rail AB

Tyréns AB

Etteplan J Performance in Cold AB
EuraMaint Rail ]
Jernbaneverket | JVTC
-forskning
LKAB J -forskningsstation
Norut Narvik ] -komegﬁﬂnpsrgjmng Samarbete
Trafikverket ]
Eurnex
Tyréns J
Vectura ] ELLpIOER
: Intressenter: N
Yossloh Nordic ] Medlemmar Internationella
WSP J f_?tjellitfc'iretag foreningar
AF Consulting ] Samarbetspartners Universitet

Phillip Tretten
10

OF TECHNOLOGY




I The northermmmost University of Technology in Scandinavia
_{ Workd-ciass research and education

R ey & & & &

® 15 senior researchers (10 professors)
® 20 PhD students

e 5 satellite companies

e 3 R&D labs

e All of LTU’s divisions
e 1.8 M € /year
yonsors — TrV, LKAB, VINNOVA
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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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Maintenance Research
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of dependability

Dependability

Availability

Reliability Maintainability

Maintenance
Support
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- Lifecycle Perspective

Concept Development Production Utilization Support Retirement

Concept Development Production Utilization Support Retirement

Concept Development Production Utilization Support Retirement

Concept  Development Production Utilization Support Retirement
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Wnce at a Glance
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eMaintenance
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e Decision support to the maintenace decision
Drocess
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N

Tools for industrial process simulation
Tools for Prognostics Health Management
Tools for LCC calculation

Tool for RAMS calculation

Tools for risk management

Smart sensors, e.g. embedded, for decenr g and data analysis

Model based visualisation tools, fo ation and maintenance
processes

Data mining tools, e.g

Tools for model b ghostics

Content manag\_~€nt tools

Software development tool
onceptualisation, design, development, test, and deployment
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eMaintenance — A New Mind Set

eMaintenance is maintenance
managed and performed
via
computing!
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e — Field Devic
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Camera

Recordable and real time video
provides the possibility for others

Display
Transparent display which present
all the information useful for the

technician. to see the same thing as the

Equipped with a light enhancing technician.

function that gives the technician .

the possibilty to see bettet in poor Warning system

Rofe condiions. A system with the help from the
GPS and other systems wams

the technician if hefshe is about to
do something that endangers the r"
aircraft or him/her.

21" o1 the “digital paper”, a bendable scraen with many
features. Hold it in hand, strap it atound an am of place
ko the mircraft. Foid it and stors in & pockat

Microphone "

H With & pen, touch, voIce Of Movements

Provides easy communication with  odng

Headphones ——~

Equipped with Blue Tooth for easy data
transfer between the aircraft and the
technician. The headset is connected
to the display where the information is

picstaed, the pilot and the Other teChNICIANS. = s o sas ans v tecmicans
Equipped with GPS that makes ' g

it possible to constantly see the entification

location of the technician. 1ucting in wiong hands
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/) = :(( Put it direct onto the
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ce — Back Office

Conceprt “WoRksTaTION”

A small "base” where all nformation needed
is available out on the line, aither stationary
or mobile. The concept is combined with

& handheid device for the most necessary
information. it enhances the possibility 10
store all equipment at the same place.
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e — Conceptual Model

enNMiaintenance Context Invocation
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ffffffffffff eement (SLA)

« Ager plattformen ,' '
* Ansvara for kvalitet
« Ansvarar fér affarsmodell L
— 7
| |
eMaintenance
e ! 'S
! * Nyttjar
L informationstjanster
(applikationer) :
Service
konsument

= Leverarar informationstjanster
(applikationer) w
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ges in eMaintenance

® Business trends e Technology trends
= Asset management = “Asset monitors”
= Performance Based Logistics (BPL) = Cloud computing
= Contracted Logistic Support (CLS) = Decentralised data processing
= Sustainability = Embedded systems
= Key Performance Indicators (KPI) = Real-time & on-line data
= Lifecycle management processing

= Data integration
= Ontologies
= Model development

~ Risk management = Data acquisition

= Predict-and-Prevent instead of Fail- poontext el
and-Fix = Content management

— Prognostic Health Management = Service-orientation
(PHM) Event-driven

a mining

e Methodology trends
= RAMS analysis
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support

eMaintanance
Concapta and frame warks

eMantenance
DOiata and sandce fusion

eMaintenance
Diata quality
eMaintanance
Disgrasia and pro;

eMaintenance
Irformation logistica

eMaintanance
Solutiona for Performanca Based Legistic PBL)

Crganised by:
eMaintanancs Divizion of Operation and Maintenance Enginesring,
Solutiona for Integrated Logistics Support [ILS) Proceas IT Innovations
eMaintanance Organizers:
Diate wamhousing and data mining Prof. Uday Kumar, General chair

Dir. Ramin Karim, Scientific chair
Cr. Aditya Parida, Intemational chair
Mr. Anders Oe Johanazon, Local chair

. L ) . N . Dr Alireza Ahmadi, Programme chair
Salutiona for estimation of Ramaining Liasful Life (FUL)

eMaintanance

Enterprise Rezourcs Planning [ERF)

eMaintenance wwrw.emaintenance2(H2.org
Support to Opsration Parformance Moritoring [CFM)

eMaintenancs
Support to Life Cycle Managamant (LCM)

eMaintenance
Integration with Progncatic Health Managsment (PHM)

= eMaintenance
Mairteranca optimazition
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Thank you for your attention!
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