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Esityksen tavoite

= Kuvata mita tarkoitetaan elinjakson hallinnalla
* Tiedon lahteet
» Tiedon hyodyntamisen hierarkia

= Antaa kaytannon esimerkkeja datan hyddyntamisesta elinjakson

hallinnassa
« Esimerkit pohjautuvat omakohtaisiin kokemuksiin

= Elinkaaridatan standardointi ja eri digiteknologiat ovat merkittava

tekijoita tassa kentassa
« Materiaali ei kuitenkaan juurikaan sivua tata tekijaa
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Mita on elinjakson hallinta?

= Elinjakson hallinnassa (Life Cycle Management, LCM) kohteena
on tuotteen elinjakso kokonaisuudessaan

« Tavoitteena optimoida tuotteen suunnittelu, toteutus ja elinjakson aikana
tapahtuvat toimenpiteet elinjaksokustannusten suhteen

= Elinjakson hallinta mahdollistaa tuotteen elinjakson prosessien ja
niiden rajapintojen maarittelyn seka ohjaamisen

« Elinjaksonhallinta muodostuu suunnittelun, seurannan ja paatéksenteon
kokonaisuudesta, jolla suorituskyvyn tai jarjestelman olemassaolon
aikaisten vaiheiden siséalt6, aikataulu ja resursointi suunnitellaan,
suunnitelmien toteumaa seurataan sekd suunnitelmia yllapidetaan
(Jokinen, 2011, Maanpuolustuskorkeakoulu).



Elinjakson hallintaan liittyvan tiedon lahteilla

= Data on monimuotoista
« Tietomassan hyddyntdmisen on keskeinen haaste
« Mittausjarjestelmat
» Kunnossapidon jarjestelmat tai muu tapahtumatieto
« Paivakirjat
» Koneiden ja laitteiden Master-data
» Tyoohjeet, kuvat ja videot

= Tietojarjestelmien ja toimintojen valiset rajapinnat
» Haaste tiedon siirtdmisessa jarjestelmasta toiseen.
« Tiedon hyodyntaminen eri yritysten valilla.



Asset Management, paatoksen teon hierarkia

Asset Management
decision making
Framework

Scenarios,
SWOT analyses

[

Interal&external
varialbles, SWOT

I

Internal&external
variables, risk
analyses
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Corporate
Asset Strategy
decisions

Plant/Production
Asset Strategy
decisions

allocation l[ information

System/Equipment
Asset Strategy

Corporate Vision, Values

and Mission

decisions
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Business objectives
&constraints

-

Plant/Production
objectives&constraints

|
System/Equipment

objectives&constraints
|

Optimal use of corporate assets to meet the business objectives

Komonen et. al.




Elinjaksokustannukset vs. Elinjaksotieto

100 %

80 %

66 %

Toteutuneet
kustannukset
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Competitive Advantage / Maturity / Value

How can | make it
happen?

Wh .Il
at wi .
Analyt
happen? nalytics
Predictive
Why did it Analytics
happen?
Diagnostic
Analytics

What
happened?

Descriptive
Analytics

o

. : . oppe Gartner. (2012). Magic Quadrant for Bl platforms.
Sophistication of Intelligence / Difficulty Analytics(VaIue)Escalgator. "
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Elinjaksotiedon
keruun
suunnittelusta
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Tiedon elinkaaret

Tuotannollisen jarjestelman elinjakso (LC)

Jarjestelma 1 LC

Jarjestelmad 2 LC l

Osajérjestelma 1 LC Osajarjestelma 2 LC Osajérjestelma 3 LC
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Tiedon keruu ja hyodyntaminen
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ITEM LIFE CYCLE MANAGEMENT - RAMS PROGRAMME

Life cycle

« What is an appropriate life cycle definition?

« What are the necessary RAMS tasks in the life cycle?

« What are the responsibilities in the company?

« What are the necessary instructions, tools and reference
documents?

« How are the RAMS activities implemented?
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RAMS tasks during product life cycle

Development Realization

INPUTS

Instructions for safe use of the product Instructions for
maintenance according to safety requirements
Gathered information on statistical failure and
maintenance data

Utilization

OUTPUTS
Producing customer and other feedback to support RAMS planning
Process to develop RAMS characteristics
Cost optimized maintenance program

>

TASKS AND METHODS
» Organizing maintenance (spare parts, personnel)

» Continuous gathering of RAMS information (wearing, vibrations, failure statistics,
monitoring availability barometer, deviations etc.), analysing and utilization

» Simulations (operation life, diagnostics, condition monitoring, prognostics)

» Safety training




Kokemuksia

Tapahtumadatan ja kriittisyystarkastelun yhdistaminen
Varaosatiedon hallinta
Seisokkien suunnittelu
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Esimerkkeja riskianalyysien
hyodyntamisesta

= Kerattyyn dataan ei usein luoteta, joten jatkuvan kehittamisen
toimenpiteita ei "uskalleta” kaynnistaa ilman luotettavaa kerattya dataa

= Yleinen tietamys riskianalyysien ja kvalitatiivisen tiedon hyodyntamisesta

on "vahattelevaa”
» Todellisuudessa kokeneet operaattorit ja kunnossapitajat pystyvat tunnistamaan
oleelliset tuotannon kehityskohteet



Tietoa esim. ERP
jarjestelmasta

Tehdaskohtaiset tiedot
Tuotantohavikin hinta
Laskentasaannot

Tuotanto-omaisuustiedot
Asiantuntijan arvio

Luokittelu kriittisiksi ja
vahemman kriittisiksi
kohteiksi, perustuen vaiheissa
1-4 luotuun tietoon.

Tiedot toimenpide-
ehdotuksista

—
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Vaihe
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1. Tuotantoprosessin
kuvaus
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kokoaminen
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5. Investointi- ja kunnossa-
pidon kehittdmiskohteiden
S tunnistaminen

6. Tunnistettujen kehitta-
miskohteiden kannatta-
vuuden arviointi

—
—

Tulokset

Tuotantojarjestelméan lohkokaavio, mahdollinen Pl-kaavio
Laite- ja niiden sijaintiluettelot
Tuotannon ja luotettavuuden tunnusluvut / indikaattoriarvot

Ve

A\

Tuotantojarjestelméan kunnossapitohistoria (pyynnot,
tehtavat, ennaltaehkéiseva huolto, kunnossapitoinvestoinnit,
tuotantotiedot)

J

J

A

Analysoidut tulokset alijarjestelmé- ja laitetasoilla. Kunnossapito-
tehtdvien mukaan kertyneet kustannukset seké tuotannon
menetyskustannukset. Ymmarrys tarkasteltujen laitteiden
kriittisyydesté ja jaljelld olevasta eliniésté.

~

A

Tuotanto-omaisuus- / jarjestelmakohtaiset
kriittisyysarvioinnit tuotantojarjestelmalle, kohteet valittu
datan analysoinnin perusteella

AN

Taloudellisiin tekijéihin perustuvat kehitysmahdollisuudet
kriittisille jarjestelmén osille.

/
\

A
p

VAN

A

Investointiehdotusten ja kunnossapidon kehityskohteiden
kustannus-hy6tyanalyysi valitulle ajanjaksolle.




Increasing Capacity of a Cheese Production Line

Customer(s):
= Valio Oy

Customer’s Challenge:

®  How to ensure current production capacity of the cheese production line
over the next 10 year?

Our solution:

®= By analyzing reliability data from databases and expert judgments
collected during the project it was created information about current
investment and maintenance targets in the production line. To support
continuous utilization of collected data it was described a process to

analyze reliability data in becoming decision points.

Benefit(s):

= Created information revealed a production bottleneck which was possible
to remove by a rather modest investment increasing the production
capacity by 5 million kilos.




PLANT X, YEAR 2010

Linja 4
Linja 3
Linja 2
Linja |

&0

B | Maintenance costs

Replacement investments

o 20 40 80 100 120 140 k€
B PLANT X, PRODUCTION LINE 1, YEAR 2010
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*- - Osastn 2
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B 0 10 20 30 40 50 0 ke
— PLANT X, PRODUCTION LINE 1, SUB SYSTEM 1, YEAR
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®m Unavailability costs

Measurement for asset management
based on three main cost categories
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SEED esimerkki varaosatiedon
rikastamisesta (Metsa Group)
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SEED esimerkki kunnossapitoseisokkien
suunnittelu (UPM)
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VTT

Elinjakson hallinta, kestava
kehitys ja kiertotalous




Kortelainen et al. 2021
https://cris.vit.fi/ws/portalfiles/portal/44305471/Tiet
mysperusteinen elinjakson hallinta.pdf

Kiertotalousratkaisut huomioiva
elinjaksomalli

New
resources

Reduce
amount  New realisation &  Life-cycle services
equipment for reuse % -~ -mo-es
& re-realisation

v

|dentification,
fraud detection

Extending

Energy
Eco-friendly consumption lifetime
design taking reduction
whole life-cycle
into account

Reduce amount & number
of illegal / eco-unfriendly
actions

Kuva 1.11. Kiertotalouden huomioiva elinjaksomalli (Valkokari ym., 2016)
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Hanski & Valkokari, 2020: IEC 2014

L ineaarinen elinkaari vs. kiertotalous
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Case: Kingfisher lifecycle (2014)

Produce

* Design for disassembly:
Creating new designs for
quick dismantling

* Re-engineering materials:
Protecting business from
materials price volatility

*  Simpler source materials:
Using less complex materials
to enable easier re-use

Use

* Renting and repair: Gaining
more customer interactions
from new services

Repurpose

* Harvesting: Removing
product parts for re-use

* Customer mining:
Incentivizing product
returns to maximize
harvested resources

*  Re-birth: Separating and re-
engineering materials for a
second life
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UPM — Laitteiden uudelleen kaytto
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VTT

Datapohjaiset palvelut
elinjaksonhallinnassa
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Datanakokulma

25/01/2023

Tietokanta, joka sisaltaa
valitut mittaustulokset,
kunnossapidon historia-
tiedot jne.

VTT — beyond the obvious

Raportti, jossa
tunnus-lukujen ja
visualisointien avulla
esitetaan keratty data

Informaation tulkintaa
antamalla vastauksia
kysymyksiin:

= milloin mittausarvot
ovat poikkeavia,

« milloin kunnossapito-
ohjelmaa tulee
muuttaa tai

+ milloin laitteistoon
tulee tehda teknisia
muutoksia

* jne.

Toimintavaihtoehtojen
esittelya ja vertailua.
Miten voidaan toimia kun
seurattava raja-arvo
ylittyy? Miten
kunnossapito-ohjelmaa
voidaan kehittad? Jne.




Kortelainen et al. (2020)
https://www.sciencedirect.com/science/arti
cle/pii/S2405896320301397?via%3Dihub

Asset life cycle management framework

« Asset life cycle
management program is a

Prioritize
tool to implement asset asSots
management activities

Creat
- Asset management plan Asset e
(AMP) is a basis Define Life Cycle Management
: goal Management Plan
for planning resources, Market & Program (AMP)
budgets, replacements, Technology
& Company
and upgrades spesific .
drivers Refine Implement
AMP AMP
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Kortelainen et al. (2020)
https://www.sciencedirect.com/science/articl
e/pii/S2405896320301397?via%3Dihub

Asset life cycle management activities and
opportunities to utilise novel technologies

EAM & web services and mobile apps
Drones and laser scanning

EAM & web services and mobile apps
Data integration, analytics and visualization

Speech recognition and text analysis Prioritize | 10T platforms and specialised sensors
assets
EAM & web services and mobile apps

Consultancy, services for digital Create. | Data integration and digital twins
transformation and service design Asset nscot Data analytics for monitoring, optimisation, remote control
Data integration, analytics and Life Cycle Managemeni{ and forecasting
visualization Management - Plan Services for digital transformation and service design
loT system and user experience design, Program A (AMP)
Q;?:%ngiﬁtr; of product footprints and | |oT platforms and specialised sensors

AR, VR and MR solutions asset for identification, location &

Refine
AMP

EAM & web services and mobile apps
Data integration and digital twins

Data analytics including machine learning for
monitoring, optimisation, remote control and forecasting

tracking

3D interfaces, 360 images and laser scanning and image analytics
Drones

Speech recognition and text analysis

Solutions for monitoring and optimisation, failure recovery,
automation, predictive maintenance applications and simulations
Portable sensors for field trouble shooting

Equipment related professional services




Next Steps — Kehitysnakymia
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DataAsset-projektin fokusalueet

Condition assessments

Intelligent sustainable design Failure rates g :
Availability performance Intelligent sustainable recovery

Balancing of DiX factors (susiainability, Maintainability metrics
maintainability, manufaciuring etc.) in sustainable

bus:_ness _ _ . Data-dnven decisions on asset specific R-
Design for modularity for lifetime extension and stralegies

sustainable uppgrades . - : New data-enabling service business models for
Use of lifecycle data to enable design decision- P 4 circularity in production assets

making i ; : ® -

Lifetime assessments

PLM information | Sustainable R - Reliability quantification
Initial maintenance programme . W Operational 4 Investment LCP calculation
- Excellence ; Process analytics

Intelligent sustainable
maintenance & service
Intemgent sustainable productlon 1 Sustainable invesiment identification and decision-
making and mainienance planning
! Advanced mainienance and lifelime extensions
Remote monitoring E Machine leaming for dewiation identification and
root-cause analysis
Technology utilization for remote monitoring and
support

4 Fen, S, Zhang, Y., i, ¥., Saan, T, Hsingh, 1. Almeick, Business models for new sustainable service
25/01 CMVE, 218 A comprehensve review of big dats =
amalylcs thcughot yeocuct Hacydie o mspper simtsionble offering
smart manufacturng: A frenework. challeroes and e

Experiments and implementation of data-driven
technologies to improve the sustainability, productivity
and safety of the production system, based on the
learnings from the project.




Production asset/service

roviders

Collaborative business models for Adaptive Sustainable Asset Lifecycle

Production asset manufacturer

New product & Service portfolio
supporting twin transformation and
sidestreams exploitation
Sustainable / Circularity oriented
approaches

Maintenance services

Maintenance strategies
implementation towards
sustainability / circularity

R&D

System integration
services

7~

Mangagement
Supportive service

providers

Logistics

Inspection

Engineering & Data
Consulting management &
Analytics

ntensi m;w&cérhpany
Asset manageme sirable benefit
Improved ﬁ-naﬁl performance
Informed asset investment decisions
Managed risks ‘
Improved services and outputs
Demonstrated social responsibility

Demonstrated compliance
Enhanced reputation

[%2)

Improved organizational sustainability

Improved efficiency and effectiveness
(1SO 55000)

ERP/MES solutions

EOL & recycling
partners

Legal Business

« Contractual principles * Value and utilisation of data
e Liabilities » Data rights, access policies

e Content e Governance

Potential
hinders/obstacles

(drivers?)

* Existing Mills?

 Future Production?

* Implementation of new
production technologies?

Commitment to common
business goals & practices
Transparency and
communication

Security

Fair networking

Glocal viewpoints
Legislation & Regulation
Sustainability & Human
centricity

erspectives

Stakeholder & Ethics

se,e' FOREST



Lisatietoja



Aiheeseen liittyvia linkkeja

Tietamysperustainen elinjakson hallinta
https://cris.vtt.fi/lws/portalfiles/portal/44305471/Tiet mysperusteinen elinjakson hallinta.pdf

Data Asset https://cris.vtt.fi/len/projects/data-asset

SmartAdvantage https://projectsites.vtt.fi/sites/smartadvantage/

From Data to Wisdom https://projectsites.vtt.fi/sites/datatowisdom/

SEED, Solid Value of Digitalization in Forest Industry https://seedecosystem.fi/

SmartOtaniemi https://smartotaniemi.fi/

S4Fleet, https://www.dimecc.com/dimecc-services/s4fleet/

THTH Association for Decentralized Information Management in Industry (ththry.orqg)
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