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> Hur far man riktig samverkan att handa?

» Konsekvenser av digitalisering

» Diskussion och summering
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5G-Enabled Manufacturing

Utmaning ((( )))

— Vad skulle du géra om du hade
obegrdnsade kommunikations- \ \ \
méjligheter i fabriken? N 'm -%

Dr Martin Friis, SKF
Prof. Johan Stahre, Chalmers
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5GEM - januari 2016
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Dr Martin Friis, SKF
Prof. Johan Stahre, Chalmers
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Manufacturing

4 Nyckelfaktorer (KPI) 4 Produktionsfaser 4 Demonstratorer

Natverk och

G molntjanster

Underhall (Om-)Design

Radio-design
i fabriken

Stationar uppkoppling Mobil uppkoppling

3 Oversitta kravbild for affiarsnytta till demonstratorer
Affarsnytta

Skapa affarsnytta genom utveckling och uppskalning av demonstratorer Dr Martin Friis, SKF

Prof. Johan Stahre, Chalmers
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5G-Enabled
Manufacturing

Produktion Produktion
Foretag X SKF

ot S manufacturing system

Foretag X

Milj for innovation, AnUtacturing
test och demo | Development Centre

SMF utan | J "%ws v
pilotfabriker e'mﬁring

Produktion
SMF

| samtliga tre testbaddar:
 Digital tvilling / virtuell modell

testbadd for smart » Mobilt, stationdrt och molnbaserat
p rOd u ktio n Dr Martin Friis, SKF

Prof. Johan Stahre, Chalmers
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SKF Capital Markets Day 2017
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e SKF Digitalization — for our customers,
co-workers and in manufacturing

B Tl . BT || W NG | gy
Connected Connected Connected
condition monitoring co-worker manufacturing

Dr Martin Friis, SKF

Prof. Johan Stahre, Chalmers
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5G-Enabled

Manufacturing

 Data security

* Skills development

*
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* Continuous @
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* Supply chain 4.0 S

-

* Traceability

 SKF smart
manufacturing

N\

3

@ . - ﬁ ~ +Digital twin

i - Mobility

\

r * Robotics

I
:h * Optimized flow (AGVSs)
o'e
4
* Shop floor to top

Historien om 5GEM — Utmaningar och affarsnytta

Chalmers University, Ericsson and SKF
take the lead in developing 5G
technologies for achieving world-class
manufacturing

2016 February 08, 08:30 CET

Gothenburg, 8 February 2016: Chalmers University, Ericsson and SKF today announces the
launch of 5G Enabled Manufacturing (SGEM), a two-year project aimed at combining the next
generation mobile technology, 5G, with manufacturing technologies to increase the
sustainable competitiveness of Swedish industry.

5GEM is being supported by Vinnova, a part of the Swedish Ministry of Enterprise. As part of
the project, a pilot production system for world-class spherical roller bearing manufacturing,
making use of 5G technologies, will be developed at SKF’s factory in Gothenburg.

Johan Stahre, 5GEM Project Manager says: “The project’s vision is to create a world-class
manufacturing system that demonstrates enhanced performance through improved efficiency,
increased flexibility and traceability. A key component of the project is ensuring these
technologies are easily transferable to other manufacturing industries.”

Being delivered in four phases, 5GEM will address the four main life-cycle phases of a
manufacturing system: design, deployment, operation and maintenance. In each phase, best
practice use of mobile ICT infrastructure, connectivity tools, sensors and operator-system

improvement ~ ~ = P floor ConneCtiVity interaction will be developed to ensure consistent and integrated information flows.
9 - o Aktiebolaget SKF
* Industrial internet (publ)
*Real-time Dr Martin Friis. SKF
action takin r Martin Friis,
9 Prof. Johan Stahre, Chalmers
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6 SKF Manufacturing — implementing
Industry 4.0 in Gothenburg

Condition monitoring
In the production

Z r y f Investment of 6
10 resettimes (from SEK 200 M

3.5 hours to zero)

Automated Guided Vehicles

- @ - @ -

5G technology project with
Ericsson and Chalmers prof. Johan Stahre, Chalmers

\

ERICSSON = SKF CHALMERS


https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRw&url=https://www.ihe.kit.edu/kooperationen.php&ei=6wOCVYOOE8K9swH104DgBA&bvm=bv.96041959,d.bGg&psig=AFQjCNEwAQUwOXTekQWvt9wisRJ3LIw7Fg&ust=1434670442532148

ey @\ T 9 T

, ¥ .. |y usplog:ooyd |

VOLVO WOLFIT

[e

Ll

8 @l

y

A
=

.

L

=
>

=
3
n
o 2 U
= ;
S =
>IN AC 7))
@ — n O c >4
= C o o @) Ll
n 8 c > ) -
S ST~ 2 =3
T3 - 3ug S =
(=" =t edo
—_ — N O m
L T Emh o v
M Om eCNLU — O
i e o +~ O
1 |
0 &8 $£8% 52 I
n O >0 = L nﬂ



HISTORIEN OM PIMM - MAL

» Att utvardera ny mobilkommunikationsinfrastruktur i ett
iIndustriellt sammanhangdar vikan valldera teknologl
applikationer och affarsmod |

 Krav | fokus::
o Sakerhet
 Produktivitet

- PIrr
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HISTORIEN OM PII\“{II\/I - VAD \

* Arena for 5G pilot proje‘kt — satta kraven for industriell 5G
« UtOka gruvautomatlon —.,den dlgltallsera(ie gruvan ¢*"

 Digital transformation — ?n ny era av eko%tem och
affarsmodeller :

PIMM



REMOTELY CONTROLLED
MACHINES

As mine operator | want
to remotely control my
wheel loader because it
will increase
productivity

As mine operator |
want to remotely
control my scaler  §
because it will y As responsible for mine
Improve safety ~ #8 safety | want to be able
eSS (0 (0 “active” robotized

firefighting because it will
Improve safety

As a mine manager |
want to have

autonomous trucks in
the mine because it will

@ increase productivity

Photo: Boliden



KANKBERG RADIO INSTALLATION (PIFI

sics.se/projects/pimm

- E )
Standard radio units .
LTE, 20MHz BW
Encapsulations for environment

Radio Dot

-

Photo: Boliden
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AGENDA

» Introduktion av 5GEM och PIMM projekten

» Konsekvenserna av digitalisering

» Diskussion och summering

PIFIN
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Samverkan for innovation:

 Utmaningsdrivna problem

* Fokus pa affarsnytta

* Universitet som katalysator

* Demonstratorer

* Fokus pa skalbarhet

* Vinnova-finansiering for att
Oka risk- och innovationsniva

VINNOVA * Flerstegs-test/verifiering

Dr Martin Friis, SKF
Prof. Johan Stahre, Chalmers
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5G-Enabled JE iE . ™ | | % )
Manufacturing ;

ier

7
4

Radio-design
| fabriken

4 Demonstratorer

Natverk och
molntjanster

C Stationar uppkoppling D Mobil uppkoppling
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5G-Enabled
Manufacturing
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Natverk och
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C Stationar uppkoppling
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(@)
NN Demonstrator C

Stationary Connectivity

Manufacturing

Machine
parameters

IMX
(vibrations)
T _{ i :

Analytic platform

Sensor data

Sensors with
I/O-Link

Machine specific algorithm to re
pattern in sensor ©

1/O Link
master

Direct connected
sensors

Machine health
assessment
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SAMVERKAN | PIMM

» Bolidens produktionsmiljo | form av Kankberg ar projektets nav som valdigt

manga av projektet aktiviteter handlar om.

» Att jobba | produktionsmiljon staller en massa besvarliga krav — noggrann

planering, sakerhet, standiga avstamningar med gruvan etc.

> ...men valdigt nyttiga krav som hela tiden fatt oss att tanka till runt hur det

behover fungera pa riktigt | slutandan!

» ...och just har i dessa samtal och bygget av den delade forstaelsen uppstar
idéer som leder till INNOVATION!

PIMM




MOJLIGGORARE FOR SAMVERKAN

> Oppet inkluderade arbetssatt — ju mer man delar med sig av — ju mer

far man tillbaka
Kanban board
Scrum team tank, Scrum mote

Fokus pa actions och att enkelt hantera férandringar!

v VYV V V

Ordning och reda pa allt arbete | Kankberg gruvan, sakerhet och

planering!

PIMM




WOW — WAY OF WORKING

« Agil setup - Scrum of Scrum
« Sjalvorganisernade team
« Kanban boards

 Distribuerade team — organisationer
och platser

* Onlinemoten varje vecka

PIFIM




AGENDA

» Introduktion av 5GEM och PIMM projekten

> Hur far man riktig samverkan att handa?

» Diskussion och summering

PIF




€50 Billion Public and Private Investment

A European Platform of National Initiatives
Launch in Rome, 23 March 2017

Digital Innovation Hubs B B SMART

one stop access to digital competences across the EU VIADE IN ¢ E *J - B B INDUSTRY
CHINA 15

Industrial Digital Platforms "

1INDUSTRIE4.0

Technology and business process integration towards
large-scale federating initiatives and ecosystems

Skills & Jobs
Preparing Europeans for the digital age

Smart Regulations
Removing obstacles to the deployment of digital innovations, ~
such as related to cybersecurity and data economy -

Every business in Europe, wherever situated, whatever sector,
and whatever size can fully benefit from digital innovations to create
higher value digitised products, maximise efficiency of its processes

and adapt its business models.
Commissioner G. Oettinger

¥, INDUSTRIA
4 4.0 m=—n w—

/

| d-" A 4
INDUSTRIA 4.0
R e 3
-
* B

il https://ec.europa.eu/digital-single-market/en/digitising-european-industry #D| itiseEU

o v e i) VARLDEN DIGITALISERAR INDUSTRI N



e Industriell Digitalisering

Uppkopplade méanniskor Digital virdekedjor /
och mobil teknik | digitala marknader

Uppkoppling

(Connectivity)

Virtuella modeller och
"Digitala tvillingar”

Virtualisering
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5G-Enabled

Manufacturing

SKF Digital transformation for smart manufacturing

* Data security

» Skills development

Q . = ﬁ ~ *Digital twin

’ N\
'T‘
* Supply chain 4.0 (—ﬁ-) Q i * Mobility
NA oy,
* Traceability ? r * Robotics
| |
y ' Obtimi
* Optimized flow (AGVSs)
SKF smart :Ln,,
\ manufacturing ’
& ‘
« Conti $ * Shop floor to top
imop?rt:)r\]/lécr):;t \'}\ < = P 7 floor connectivity
O -(5¢
* Industrial internet
* Real-time

Dr Martin Friis, SKF

action takin
9 Prof. Johan Stahre, Chalmers
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FRAMTIDSSPANING - 10 AR EFTER PIMM

« Uppkopplade prylar en sjalvklarhet | produktionsmiljon
« Farre manniskor i de farligaste omradena

« Okad produktivitet pga de forandrade arbetsprocesser som
mojliggjorts av automation — och 6kad lobnsamhet!

« Manga nya leverantérer i gruvans ekosystem
* Mer tjansteleveranser, farre produktleveranser till gruvan

« Digitalisering av tung industri har blivit en svensk
exportindustri | sig sjalvt! En stark tradition av svenska
Industriforetag som tas vidare och utvecklas in | framtiden.

PIMM




AGENDA

» Introduktion av 5GEM och PIMM projekten
> Hur far man riktig samverkan att handa?

» Konsekvenserna av digitalisering

R
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PIF




SAMANFATTNING

« Samverkan mellan stora aktorer I olika branscher — som
foretagen | PIMM och 5GEM - skulle inte kunna handa utan
stodet som Vinnova ger | form av riskpengar

* |nnovationen som sker som resultat av projekten hade inte
kommit igang har och nu om projekten inte genomforts

* Neutrala aktorer som RISE och Chalmers ar mycket viktiga
for att skapa balans i konsortier med manga stora foretag.

« Typiskt svenskt arbetsatt — enkelt, smaskaligt och
framgangsrikt!

PIMM




SiGs.se/projects/pimm

Photo: Boliden
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5G-Enabled

Manufacturin
M AN N :
Web: WWW.5GEM.se
Twitter: @5G_EM
Mail: Martin.Friis@SKF.com

Johan.Stahre@Chalmers.se
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