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SIEMENS

Profile Ulrich Lowen

August 12th, 1961 in Hamm (Westfalen)
married, three children

Educational Summary

1981 - 1986 Computer Science, University of Dortmund

1986 - 1988 PhD Scholarship, University of Karlsruhe and
Duisburg

Professional Summary
October 18, 1988 Entering Siemens AG

1988 - 1991 Development in the area of process control
systems

1991 - 1993 Project management in the area of transportation
systems

1993 - 1998 Management of research- and software-
development project “Modeling of Plants”

1999 - 2011 Department Head Systems Engineering

2007 top+ Working Group Engineering

Since 2010 Senior Principal Engineer for Engineering
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Corporate Technology SIEMENS
Networking the Integrated Technology Company

Chief Technology Sectors / Divisions
Officer (CTO)

= Review innovation Energy Healthcare

strategies 7 9_;«-” '
= Drive technology

based synergies =
= Secure innovation

power
= Technology

assessments

= Governance and
guidance

Chief Technology  Corporate Research and Corporate Development Corporate Intellectual Property
Office (CT O) Technologies (CT T) Center (CT DC) and Functions (CT IP)
= Direct support = GTFs with multiple impact = Software development = [ntellectual property

of CTO = Pictures of the Future partner for the Sectors = Standardization and regulation

= Accelerators = |nformation research

Corporate Technology (CT)
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Introduction to Engineering
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Scope: Engineering comprises all technical SIEMENS
activities creating a customer solution

order independent

 Design of solutions/systems for bidding

 Sizing, customizing, and integration of products for customer
projects

 Technical realization and commissioning within customers’ projects

 Design of reusable assets
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SIEMENS
What is Good Engineering?

Some Quotes: Engineering is people business ...

Engineering is good if... ... best people implies best engineering

it doesn't cost anything Good engineering helps to...
Only “zero engineering” = Prevent errors
is good engineering = Solve problems

, o _ , = Realize solutions
Engineering is not important at all, it’s ’ _ _
only 5% of all project costs! We can't survive without

_ . _ engineered products!
Good engineering is our main

unique selling proposition Engineering is critically important!

Experiences of Engineering Improvement Projects

Engineering Organizations oftentimes ...
= ... have to get better, cheaper, faster: but how and where to start?
= ... have tried to improve engineering by single areas only

= ... have impression that “something bigger” needs to be changed to achieve
real improvement
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Voice of Siemens Engineering Heads

SIEMENS

APROACH

KNOWLEDGE

SYNERGIES

EMPLOYEES

Statement Cluster SIEMENS
“We need a new APPROACH in engineering”

RSN “We need a clearly defined  [EIZSN “We need to implement new
engineering strategy” engineering methods’

= Overall business setup + Lean engineeri
= Engineering trends. + Design for engineering
Picture of the future for engineering + Value stream orientation

= Alignment of engineering and business + Lifecycle considerations in engineering
Y

Statement Cluster SIEMENS
“We need an overall KNOWLEDGE of engineering”

P “We need a common EEPEY “We need to understand
understanding of interdisciplinary
i interactions in engineering”

+ Gomman defnfion of enginesring Seamless ntograton of tchvicl ciphnes
Mission and vision of engineering fecycle
 Enginoering handbook el gossary
rmation management
across technical disciplines

Statement Cluster SIEMENS
“We need to leverage SYNERGIES in engineering”

EEd “We need an engineering
community in Siemens”

R “We need to find synergies
despite project and domain
diversity”

= Best practice sharing

= Knowledge exchange

= Engineering lobbyism (one voice)

+ Coordination of Siemens-wide activities

« Cross-domain engineering concept

* Improved engineeing reource exchangen
Sieme

« Produts usable across divisions and
industries (cross-standardization)

Statement Cluster SIEMENS
“We need to expose the value of our EMPLOYEES”

SIEEUEIE “We need to better show SIEEIEIE “We need to adapt
the value of engineering” engineering behavior”

+ Engineering is Siemens . nal change work
+ Engineering as value enter’ ot " approach and methods.
+ Engineering ooyl acttos | = work experience

(e.g. service) and know-how
* Increased open mindedness

RETREY “We need to establish a RETRE “We need a change EE “We need to understand EEEUE “We need to push EEE “We need a common EE “We need a Siemens-wide EEEIE “We need better training EEEIE “We need a global setup of
global product portfolio program to successfully ow to design modules and standardization a s engineering tool landscape engineering approach” and education our engineering
rather than execute project implement new engineering still provide customer inside Siemens as well as in Siemens” opportunities for organization”
after project’ approaches” specific needs” outside Siemens” engineering”
+ Requirements enginering for a global product  * Coordinated implementation plan of al change Different design approaches for modules = Participation in standardization boards . rng oo on = Com + Defined common * Global
portolio = Structuring and decomposition of technical (eg. GMA, VDI, 1SO, .. the engineering p + Proguc dovelopment 83 ihereet et of path for engineers = Common roles and responsibilies
= Analysis and benchmarking of competitors = Rollout plan with responsibilties and dates. solutions = Common standardization approach + Coverage of he antre plat Ifecyce project engineerin + Advanced trining program for engineering » Engineering for and in M1-Mé markets
* Understanding of market as well as of the « Communication plan * Configurato, versioing and variant = Actively moderated standardization processes. * Coverage and alignment of PLM, SCM and = Common quality mechanisms (e.. Q-gates, inside Siemens
customer of our customers « Training concept managem = Standardized interfaces of our products. PM requirements processes, audits,...) ersity studies and master programs for
+ Handig of cusoer spectic nesdsicharges [l + Standarzed or even automated processes project engineering
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‘ We need to understand how to design modules and still provide
customer specific needs

. We need an engineering community in Siemens

’ We need better training and education opportunities for engineering

. We need to implement new engineering methods

. We need to better show the value of engineering
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SIEMENS

Voice of Business Responsible

Challenges in Engineering

= Improvement of lessons learnt fed in bid process and development

» Find optimal way of standardization: parameterization versus
engineering

» Realize faster time to market without causing non conformance costs

» Early involvement of engineering

= Career path for specialists in technical roles, improve project
management skills within engineering

» Find proper KPls in order to leverage engineering cost effective

Conclusions

» Integrated consideration of all business functions necessary
» Different business types, scopes, and organizational setups as well as
missing common terminology limit experience exchange
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Engineering Layer
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SIEMENS

Some General Thoughts and Questions

What is the value of engineering?

= Value rather than cost only considerations

» Where is a good balance of engineering impact and value?
» Who is the business owner after all?

Which engineering processes should we have?
= Do we need processes at all?

= Who is responsible for what?

= What are our interfaces to other processes?

What are our competences? How do we cooperate?

= How do we manage engineering competences?

» What is good engineering career path?

= Were is our engineering networks? What is a “Center of competences”?

What are the right tools?

= PLM tools?

= Project Management tools?

» How many different tools do we need?

What are good deliverables of an engineering project?
= How should we modularize our solutions?

» Do standardized products help? What can we reuse?
= Which technologies are important in the future?
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SIEMENS

Challenges in Engineering

Systematic Approach

Sometimes... In-depth understanding of main KPlIs in
engineering
= Strategies are often _
100 abstract Business Strategy féi@(};d tKPI
= KPIs are usually N coats KPIs| P
not intearated L Engineering Strategy = Engineering
9 N strategy models
= Processes are not o Targets KPIs o
. . 'y Engineering Processes = Engineering
being lived T~ rocess best
= Tools define R BsicRules ik
workflows — People and Collaboration practices
| | —T——| Features Keic = Productivity factors
= Projects define Engineering Tools for workflows and
tools — @ tool support /
L Wy o] integration
= Diversity in Engineering g
ownershi esults = Artifact review
P *——BU|ENBE/PM IT EN

system
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Example of an Standardization Project: SIEMENS
Consideration of All Aspects Leads to Success!

Overall goal is to improve competitive cost position through
standardization

Move from pure order specific plant solutions to a approach
that is on pre-developed standard products
Integration of all engineering disciplines

Definition of common process to develop, use and update
products
Definition of roles

Assignment of responsibilities
Analysis of as-is workflows
Design review systematic

Definition a globally standardized tool landscape
Definition of a tool environment for the administration of
product data and global Engineering collaboration

Definition of a common method for structuring plants
Definition of type & degree of standardization
Prioritization of plants and products
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Engineering Maturity
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Business Models in Project Business

SIEMENS

"2
0 . . . . .
8 Product Business Project Business Service Business
- — > .
2 Out-of-the box Engineering-to-order Based on an installed base
m
Turnkey Contractor Systems Contractor || Contractor for Project
Services
Delivering turnkey plant || Delivering systems of Providing value-
ready to use as plant to ensure certain creating services
@ _ | required by plant owner || plant functionalities necessary to set up
.“E’ § plant and/or its
® < systems
0
Examples: Examples: Examples:
= Power plant » HV Switchgear » Plant design
» High speed train » Steam turbine = Electrical engineering
= Rolling mill = Control system = Commissioning
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SIEMENS

Overall Structure of Engineering Framework

Business Models

Turnkey Systems Contractor
Contractor | Contractor | for Project
Services

Engineering
Strategy

Engineering
Processes

People and
Collaboration

Engineering
Tools

o
()
>
©
|
(@)
c
=
Q
Q
£
(@)
c
(11

Engineering
Results

Engineering Framework provides a systematic approach to identify engineering
related synergies and best practices in project business
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SIEMENS

Evaluation of Engineering Layers

. Engineering
. strategy

Market Strategy for

Englneerlng Result quality ' engilr)éering

results Engineering . ]
Formalization process Engmeermg
Reuse Quality processes
assurance
Structure, .
Architecture Reporting KPI
Internal

Tool landscape

Integration \Q
Engineering ,

workflow

collaboration

External
collaboration

Resource allocation,
K Task split

Resource Expertise

Engineering planning

People &
tools P

Collaboration

= Aspiration level is depending on individual characteristics of business,
an optimal value is not necessarily 4
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Aspired Target Maturity Levels are Different for

SIEMENS

Each Engineering Model (Samples)

Engineering
Strategy

Market |

Strategy for engineering

Engineering
Processes

Engineering process
Quality assurance i
Reporting KPI

People and
Collaboration

Internal collaboraton

Extern collaboration
Resource allocation, Task split |
Expertise |

Resource planning

Engineering
Tools

Engineering workflow
Integration

Tool landscape

Engineering
Results

As-is maturity

Page 19

Structure, Architecture
Reuse
Formalization

Product quality )

Turnkey Systems Contractor for
Contractor Contractor Engineering Services
0 1 2 3 4 5 0 1 2 3 4 5 {2 3 4 5

05/2012
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SIEMENS

Summary
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SIEMENS

Engineering is Good if ...

... it taps the full potential of engineering

» Holistic view on engineering from strategy to engineering results

= Alignment with business-, supply chain-, human resources strategy
= Definition of appropriate engineering maturity (business needs)

» Coverage and involvement of all engineering disciplines

= Consideration of whole value chain and life cycle phases

... to maximize business impact

= |_ever on reduction of total cost of ownership for customers
» Improved competitive position of plant provider
= Creation of unique selling proposition for plant provider
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Corporate Technology

SIEMENS

/ Thank you for your

I attention!
¥
E:! Dr. Ulrich Léwen
“ “Siemens AG, Erlangen
CT TDE

+49 (9131) 7-32948
ulrich.loewen@siemens.com
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