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thyssenkrupp Industrial Solutions

Introduction
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Summary
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Leading engineering expertise from one source

thyssenkrupp: a global corporation

: i : Sales
offices and service location
all over the world "

> 2,200 production sites, _ L €39,263mn

industrial |’3roperty
rights in reporting period

€778mn

R&D spending

~18,000
patents in total
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employees

Present in nearly 80countries

Fiscal Year 2015/16
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thyssenkrupp — Business Areas
Key indicators — fiscal year 2015/2016 [€ mn]

Industrial

Components Elevator

Materials

Solutions

Technology Technology

Services

)
= '

11,886

128

T
Sales!
6,807 7,468 5,744
EBIT?
335 860 335
Employees
30,751 51,426 19,602

19,754

thyssenkrupp AG

Steel Steel
Europe Americas

7,633 1,489
315 -33
27,559 5,847

1. Before consolidation | 2. Before consolidation/Corporate
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Sales: 39,263 | EBIT adj.: 1,469 | Employees: 156,487



Industries we serve

5

>17,600

machines and systems
in use worldwide

More than

200 e

engineering excellence

Industrial
Solutions

oer 2,000

chemical installations
constructed worldwide

Almost 700/0

of our employees are
engineers and technicians
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Industries we serve

Industrial
Solutions




Business Units

Electrolysis &
Polymers Technologies

Mining Technologies

Fertilizer & Syngas Industrial
Technologies Specialties

Service

Network of Excellence
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Technologies
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Industrial Revolutions @ thyssenkrupp







Industrial Revolutions @ thyssenkrupp
BAutomated Production Line with three “MaG” Industrial Robots

-

Automation

Source: Historisches Archiv Krupp




Digitalization: The Next Industrial Revolution?

¥ i
Collaboration

Source: inpro f Thyssenl(ﬁlpp




Industry in Profound Transformations:
Which Further Potentials can be Identified along the Value Chain?
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Pig iron production in Chassis assembly time Industrial robots sold worldwide
England [t]? Ford Model T [min] p.a’
Before and after introducing the
100,000t 5,800,000t conveyor belt* 1 unit 160,000 units

7.800

AR > |
| W (o) () T
g \\\ h / \_ h / Avg. costin
e — hourly wage equivalents
1780 1870 1913 1914 1961 2012

Sources: 1. Pfister, Uni Miinster, 2008; 2. H. Ford: Mein Leben und Werk, Leipzig 1923; 3. Int". Federation of Robotics, History of Industrial Robost, 2012
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More than 950 FTE experts @ tk Industrial Solutions

work on electrlcal systems 1 4

< T

controls and automation.
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Digital Data Automation+
factory  management & SMART
& analytics  technologies
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Electrolysis & Polymers
Technologies

Mining Technologies

1A

Business Area Industrial Solutions

Fertilizer & Synpas Industrial Cement
Technolagies Specialties Technologies

&

thyssenkrupp




Process know-how meets data analytics
3 technology cluster for advanced automation

bl
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Digital factory

Virtual production in
planning, realization &
operation

Implement advanced
engineering tools &
SMART factory ideas

Data management
&

analytics

Generate, merge & analyse
field data to create value

Apply advanced
automation technologies

Automation+

&
SMART technologies

Increase automation level
and add automation
solutions. Make automation
easy to operate

Strengthen data driven
portfolio
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Process know-how meets data analytics
3 key areas for advanced automation

Digital factory & engineering @

Customer

thyssenkrupp
BA-IS

Cement
Tecnologies

Electrolysis & Poymers
Technologies

management

& analytics

Automation+ & SMART factory
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Process know-how meets data analytics

Customer value

[
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Easv to Flexible &
Increased Improved y easy to Ressource Systems with
.. : operate ..
productivity quality upgrade efficiency add on value
systems
systems
*Increase OEE * Improve * Operator *Easy to *Less * Scalable
« Increase TCO product quality  assistance integrate new consumption of  production
. i . variants energy and systems
- Time to market * Tracability Improved floorgsypace y
- Transparency training * Batch of one

OEE: Overall Equipment Effectiveness
TCO: Total Cost of Ownership
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Process know-how meets data analytics
Digital Twin- Upcoming Customer Requirements

Vision
»one“ 3D-model of whole equipment

« Automatic generation ¢ Daily internal updates

Simulation capable «  Without additional efforts
Data
release
Concept Design Build

11

Customer _ L1

Requirement Massing Basic Detail Construction/ As Built

fO rm at Manufacture

~ B

Upcoming customer requirements

Our customers set new requirements ...
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Process know-how meets data analytics
Summary

Digitalization is implemented in steps

» Culture Change
» Education of People
» New Business Models

The benefits:

» Reduction of costs

> Higher Flexibility

> Improved Quality

> Less energy consumption & floor space
» Faster time-to-market
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engineering.
tomorrow.
together.

Thanks for your Attention!

Questions?
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