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Globalization, Norway not any longer a "different"
country
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Presenter
Presentation Notes
Hva har globaliseringen ført med seg i bilindustrien som den mest modne og konkurranseutsatte bransje i verden

Håkon: Jeg har aldri likt dette bildet som jeg så Odd M. bruke første gang. For det første; Korea er neppe et lavkostland. Og rent visuelt henger ikke plasseringen av flaggene på greip (Kina er i Canada, Korea i Beringstredet og India i Russland/Japan …)


:'".“Eg‘ Norwegian Centres of Expertise
RS
Wy NCE Raufoss

An Industrial change in Norway....



Europa - many national approaches for
manufacturing strateaies.

Manufacturing is
- a key enabler for
™ CICRA Europe's grand
societal
challenges

Securing the

’f, future of German
4.0 manufacturing
industry
A portent of a
new era of
manufacturing |

Netherlands
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Sweden
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Factory of the
future

Cyber physical
systems

Network centric
production

Sustainable
production

Advanced manufacturing processes

Adaptive and smart manufacturing systems

Digital, virtual and resource-efficient factories

Collaborative and mobile enterprises

Human-centred manufacturing

Customer-focused manufacturing

Standardisation and reference architecture

Managing complex systems

A comprehensive broadband infrastructure for industry
Safety and security

Work organisation and design

Training and continuing professional development

Regulatory framework

Resource efficiency

High quality, network-centric communication between players,
human and system, in the entire value network

Digitisation of information and communication among all value
chain partners and in the production process on all levels
Granular, flexible, and intelligent manufacturing technologies,
adjustable on the fly to meet highly specific end-user demands
Environmentally sustainable production

Flexible manufacturing processes

Virtual production development and simulation
Human-centred production system

Product- and production-based services

Integrated product and production development
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(‘:} Norsk Industri

g

Industri Futurum

- Hva betyr industri 4.0 for industriproduksjon i Norge?

e Industri Futurum er Norsk Industries initiativ til 3 fa etablert «den norske
Industri 4.0»
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"The Future is Digitalization”

« Advanced manufacturing, disruptive technologies

- Digitalization (extended automation possibilities)
— BIG DATA
— INTERNET OF THINGS
— (PS Cyber Physical Systems

« Flexibility, (even more) custom orientation
* Knowledge oriented warkers/operatars
e Product - services

 Sustainability, going green, live-cycle perspectives
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Industrial revolutions and Industrie 4.0

4th Industrial
Revolution?

1750 1870 1970 heute

Industrial revolutions are a mirror of demands, developments and crisis in societu.
The 4th industrial revolution is based on digitalization and connectivity.

Source: Plattform Industrie 4.0, Druckhelden, Leoni
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Presenter
Presentation Notes
4. Industrial Revolution: 
Gemeinsamer Konsum und Austausch in der virtuellen Welt: Cooperative Consumption (Carsharing, Spotify, facebook, youtube …) & Cooperative Production (Produktion!)
Eigene Wertschöpfung ermöglichen (3D Drucker, Lego Mindstorms, …)

 Führen zur 4. industriellen Revolution.


Industry 4.0 concerns all kinds of Manufacturing

Industrie 4.0
Facility

Future Plant 2030

Future Factory 2030

Process Discrete

Industrie 4.0
Factory

Industrie 4.0
Plant

Water & wastewater
Chemicals

Pulp & paper
Metals & mining
Pharmaceutical
Glass & solar

Food & beverage
Consumer products
Automotive
Aerospace
Machinery
Electronics

Source: Siemens AG
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The European industry will invest €140 billion annually in
Industry 4.0 solutions until 2020

Annual investments in Industry 4.0 solutions through until 2020

Investment rate Investment volume?
(% of annual revenug) (€ billion per annum)

Manufacturing and
engineering

Automative industry’

Process industry

Electronics and
electrical systems

Information and
communications

Total 140

' Projection for the entire automotive industry (economic sector 29: production of motor vehicles and motor vehicle parts).
¢ Projection on the basis of total revenues per industry sector in the EU-28.

In five years, more than 80% of companies will have digitized their value chain

Source:PWC
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What are enabler behind Industrie 4.07

PLM/gn%meerm = Big Data Computing & Local
=@ & 9-Systems Cloud storages

Systems o = e .

h.— <* = Data Mining

== e inal = |IT Safety&Security
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4. Industrial Revolution

" Flexible Collaboration
Software-as-a- productivity

SENCE
* Human - Human = Cognitive
 Human - Machine System
» Machine -
Machine 9
o ]

= Adaptation by sensors

. = M2M / P2M
" Business * Plug & Produce
Communitie = Virtualization / HMI

= Robustness

You D) = Social - Flexibility and scaleability

Communitie

m
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Presentation Notes
Productivity: Flexibility + Adaptivity (Losgröße 1)


What is a CPPS?

Cyber-Physical Production System
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Source: Fraunhofer IPT, ABB
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Escaping from the productivity trap of takt production systems

State-of-the-art: Permanent clocked & synchronized production systems
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Tomorrow: Industrie 4.0 in production control
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Presentation Notes
Industrie 4.0: 
Fähigkeitsangepasste Anlagen und Betriebsmittel
Entkopplung räumlicher und zeitlicher Synchronisation & autonome Verhandlungsmechanismen  (nahezu) volle Nutzung der Produktionszeit
Durch Sensorik und präventive Instandhaltung werden Störungen und Stillstände vermieden



Horizontal and vertical value chain

Horizontal value chain Vertical value chain

Supplier Company Customer

Planning

Network of

suppliers
Network of
i Logistics
chasing i 9

Cooperation

partners

Company

Product development (R&D)

Planning

Purchasing Manufacturing Logistics

Service

IT, shared services

Finance, tax and legal
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INDUSTRI 4.0 BMW, Flexibility in Automation

SINTEF

High Automation level, customized
manufacturing system with six car models at
the same line.

800 til1000 robats from10 kg to 750 kg lift
capacity.

Integrated Production Control, Big data, CPS,
Sensor systems

Industrial Internet, online manufacturing
monitaring and Control OtD accaording to
customizing.
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Collabaration Robats ("Cobots"), for complex lines

Company example Airbus
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Technical approaches for Zero Defect Manufacturing,
GKN Aerospace Kongsberg

« (ensoring and cognitive signal
analysis

* Resl-time corrections and adaptive
control (self optimizing)

e Al Techniques (Neural Networks
and Fuzzy logic) for machine
system self adaption

 Data communication, integration
and storage

e Demonstration, requirement,
development, implementation

» Methodology for ZDM development
and implementation

geant 20\°

e
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Difference shapes, sizes and structures
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ICT Powered Quality systems

Cyber Physical Systems

A Industrie 4.0

Big Data

Internet of things (10T) CT P d
owere

Zero Defect (ZDM)

Extended Six Sigma/SPC

Six Sigma

Statistical Process/Control (SPC)

Lean

nr
53

Manuel routines

Knowledge development

Quality Circles

W

>
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Timeline development
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Challenges of Industrie 4.0

e Many interpretations and definitions: no comman understanding, what Industrie
40is

* Alot of software and hardware providers that state Industrie 4.0" solutions to
their customers

« No general procedure how to make a company to an Industrie 4.0-company
» Missing standards and reference architectures &
,

A lot of examples, use-cases and igeas for Industrie 4.0 already exist.
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Presenter
Presentation Notes
Make your homework (Lean & Six Sigma)
Make a strategy and analyse business/applications cases


Industri 4.0- ogsa olje og
gass

* |nustrie 4.0 metodikk p3
produkt/anlegg og produksjon av
utstyr, inkludert underleveranderer

Industrie 4.0 metadikk i drift og vedlikehald
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Horizontal and vertical value chain

Horizontal value chain Vertical value chain

Supplier Company Customer

Planning

Network of

suppliers
Network of
i Logistics
chasing i 9

Cooperation

partners

Company

Product development (R&D)

Planning

Purchasing Manufacturing Logistics

Service

IT, shared services

Finance, tax and legal
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Inustrie 4.0 produksjon og
buggmg av utstyr

Industrialiser hele prosessen (ikke
prosjekt orientering), en-stykk,
smaserie Industrie 4,0 produksjon

e Standardiser og modul og
parameteriserte l@sninger sa mye som
mulig, bruk I1SO standardisering mest
mulig

e Lean, b sigma, kontinuerlig forbedring

e Automatiseringspotensial, adaptvitet,
styring, sensorlesning kammunikasjon
IKT, digitalisering

« Det finnes nok mye av dette alt i dag,
men lesningene ma optimaliseres m.h.p
kostnadsreduksjon uten kvalitets
reduksjon

e Lennsomme anlegg til 40 - 50 $ pr. fat?

s
=
==
ir
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Industrie 4.0 metodikk i drift
0g vedlikehold

* Autonome anlegg

e Fjernstyrte og selvjusterende
vedlikeholds prosesser

» Reelt tilstandsbasert vedlikehald
utvikler seq til riktig prediktivt
vedlikehold

« Tilbakemelding til design - utvikling b
nye systemer

« Deternok 0gsa her mye o bygge pa av
dagens lasninger

e Lennsomme anlegg til 40 - 50 $ pr. fat?,
ta ut for fullt det ekanomiske
patensialet i digitalisering

* Internasjonale Subsea leveranser
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Fremtids muligheter inne Subsea:
Mining og Farming + Qil &Gas

SINTEF Technology for a better society 24



New Norwegian Program?

ARENA 2026, The subsea
field of tomorrow

* The coopersative research environment
"ARENAZ2036" develops competitive
production maodels for the next
generation of Subsea plants. Whereas
today's subsea plants are
manufactured in engineering and
manual manufacturing mode,
tomorrow's manufacturing systems
fully-flexible and highly-integrated.

*  Bar kunne bli et Stort Norsk
subseapragram som gjennomferer et
slikt laft ps same mate som Tyskland

gjer dette med sitt "hovedprodukt’,
SINTEF bilen.
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