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Value Creation Flow

Question: what is the difference?

Knowledge work is invisible and abstract
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SOLUTION DEVELOPMENT PROCESS
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WHY TRANSFORM?

WE NEED TO BE BETTER TO NAVIGATE UNCERTAINTY

DEVELOPMENT PREDICTABILITY MATRIX

PREDICTABLE UNCERTAIN

BUSINESS MODEL

NEW
TECHNOLOGY



The new operating model needs to strengthen
four crucial capabilities across the company

SPEED DEVELOP & DELIVER
& FLEXIBILITY SOLUTIONS
Quickly deploy new solutions and Understand, develop and deliver solutions
strategies while being able to react to that fully support the customers’'needs

changes and adapt as we go

CUSTOMER PEOPLE
COLLABORATION ENGAGEMENT
Explore business oppan‘vm&es and drive lnspire, empower and unleash the will to
the shiit in close interaction with the warive.the shirt

weusiomers



MODULAR SYSTEM
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Handle variants to a competitive cost level @
“In @ modular thinking, the odd variants are the normal”

Scania Strategy
Profitable Customers give a profitable Scania in
long term perspective

Modularisation
Starts and ends with the Customer
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Scania DNA “The SYStem,, (Business Model / Modularisation)

| Order to Delivery Process >

| Product Development Process >

| Services Delivery Process >

Laadar in sustainable transport

One Product Model
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The Digital Thread

Scania Strategy
Profitable Customers give a profitable Scania in
long term perspective
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Modularisation
Starts and ends with the Customer


https://internal.scania.com/corporate/1878.html
https://internal.scania.com/pdprocess/199.html
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Simulation based product development Q

Learning organisation ...
Questions ...

\ec&%e : : :
, \u\O\N Physical Testing and Mesuring

Synergies


http://webapp10.scania.com/c/cd7/CD7-b.jpg

Lean - Simulation Based Product Development

?

Testing Based S o -> Wait ,- ’-
t Digital / Physic ,

High Risk ,
Time
—p

. . P
Simulation Based development ,>-"
U U U U Digital / Physic -

“Try fast, fail fast and learn fast”



Lean - Simulation Based Product Development ¥
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Fast Iterations!

(Hours/Days)

Extreme Slow Iterations!
(Months/Years)

Optimisation
Analyse and Simulation

Slow Iterations! /

(Weeks/Months)

Testing / Measurements
Verification / Knowledge




Lean and Agile, Inspierd by SAFe
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https://www.scaledagileframework.com/design-thinking/
https://internal.scania.com/pdprocess/199.html

INTEGRATION?

The act of bringing components and sub-systems together
/nto a single product that functions as one
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« Ensure modular system consistency
 Provide feedback loops and learning for product balancing



BASIC CONCEPT

Integration Points \ / \ /
Maturity Levels

Events that require context Continuous Integration



We haveadream

One-click Integration!

Cl-Machine!

@



Simulations ...

Area examples



file://sesoclfs03/03usrK_2$/SSSKRJ/My_Stuff/RT-Gustavsson_Berglund/Presentationer/090210 KTH/Engine dropp1.avi

Simulations ...

Production
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Physical

Physical mock-up

Machining preparation Assembly preparation

Faclory bullding

Factory design

Line buiiding

Factory

Off-line programming



file://global/dfs04/05_General/R/RoD_Methods/10_Simulation_Process_and_Methods/01_Documents/Presentationer/Simulation PD-resan 2016/PD-resan Kent 2016-2018/Klippning11d.mp4

Visualisation Studio ...

Customer Experience ...


https://www.youtube.com/embed/C4IMOo6KX3Q

Simulation Based Product Development @
\

Definitions:

- Takted flow of virtual prototypes

- Standardized methods with documented capability

- Schematic virtual property assessments

- Decisions are made, based on the virtual assessments

Clash-
analysis

Assembly / Iﬂ
Disassembly . .
Driver E

Ergonomics
Driver
Simulation




Simulation and Digitalisation in the Transformation @R
%

In digitisation, like the transformation into more digital simulations, there is a great potential "to

make a really big difference" for increased flexibility and speed.

- By using simulations early, and not just for verification, we can speed up and simulation gives

unique possibilities to balance and optimise product properties during exploration and development.

Cost/workload
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Our physical tests have historical served us well, with continuous improvements of a well-known Ce
product and market - at our own pace. Today's reputation for quality and our prestigious product

clearly proves this success. But with the increased rate of change in our world with greater

uncertainty and new competitors etc - then late physical tests are not enough to enhance quality

by verifying our new product changes. As late changes are expensive and time consuming and

cannot affect the result fast enough to a great extent.

Simulation Based Product Development @
(Road —> Lab —> Math)

Consider that physical testing
also is in some way a
simulation, as prototype items
are often not manufactured
using serial methods and the
designs differ from the final
ones. Maybe driven on a test
track where try to force results
with higher loads for a limited
time...

Moving from
Testing Based to Simulation Based

Decisions
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Kent R Johansson, RVA



Physical testing will still be an important cornerstone, but the demands is changing. With @
greater speed and flexibility in the development work, a conflict often arises with physical

testing - when the test can be carried out much later than when the test-answer is desired the
component or its context has changed - which affects the value of the test results negatively.

We need to work close together; design, simulations and testing, in this digitalisation journey. With
the knowledge from physical testing, we can continuously improvement our simulation methods for
increased capability, precision and speed — by corelation and methods improvements to enhance the
speed and development of the product.
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For Scania the advantage of simulations are extra important, coursed by the opportunities to Qe
early manage the large combinatorics in our modular product and the possibility to verify

coming introduction changes - because we physically just can build only a smaller subset of

what we need to analyse and explore. By this we can manage new/changed

interfaces/components and secure product/vehicles properties in the Modular System .
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Simulation is a vital part of continuous integrations to examine if proposed solutions will work in @
a larger context for fast iterations to change. Our simulations give us fast feedback loops to

iteratively explore and optimise innovative and customer-centric solutions and concepts.

- With the help of continuous integration and digital simulations, we challenge early and

continuously how our various parts work as a system and whether our products and services get

the properties and functions we and our customers want. This without the time, cost and natural

resources consumed in manufacturing and physical testing.
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Design Freeze

Simulations

»;

Redesign loop

Simulations
Integration point

Digital Prototypes
Integration point

Redesign loop
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An example is the BEVs simulation assessment to Verify the vehicles continually based on
different simulations in the VCF Value Flow with a 10 week Pl-cadence. This to aggregate
deviations for fast feed-back loops and forecast to balancing and replanning during development.



Why digital acceleration at Scania

* Long term - Digita eavily

IMmpacting our chosen positioning

Digitalisation

Digital Product Realisation

Why and what

Digital improving our product realisation capabllity
to deliver and react timely to capture business
opportunities and realise 50% new competitive
and sustainable products by 2030

Digital models and simulations enable us to work
In a seamless value flow where all information
used and stored is digital, resulting in shortened
and predictable product dellveries to a
signiticantly lower cost

Why and what - "Let's shape a seamiess collaboration stream with a paced flow™
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Simulation Based Product Development
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' ‘hodology advancement level

Trial and
error

Predictive simulations /
Phenomena understanding

Oxygen availability?

DOE / Optimization

2
=
-
%
b |

gm

oo

i'm

}»o

Scania Today

Machine Learning
(Artificial Intelligence)

Multi Disciplinary
Optimization (MDO)
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If we all really want to be as fast as in software development we need to co-operate digitally. In
the virtual environment we can combine mechanics, electronics and software. At the same time
as we start to make, build and test physically in real-time — the speed and pace will be
significantly slower. With the mechatronic virtual product model we can with simulations, data
analytics and Al balance and optimise behaviours, functions and properties much earlier and

faster
— and this is a much more lean work within the values-stream, with less waste an re-takes!

When we at the end finally integrate in physical verification tests we can then count on, and
demand a lower amount of late deviations, high workloads peaks and costly changes.



There are many different digitisations that can help us in the integration activities to become (@
more efficient, like to automate repetitive non-value-adding recurring administrative tasks.

Alongside more simulation-based development, focus to use the existing common information

systems for collaboration, now in our global context when we effectively must collaborate cross-
functionally — together with all our sites (with Trust to Our Digital Thread).

Let's drive the shift, and digitalise and simulate instead of test physically, and contribute to a
more digital and simulation-driven development for greater speed and flexibility. This is
important in order to continue to be the sustainable leader in increasingly tougher competition, in
an rapidly changing world.



So, Why is Speed and Flexibility so important ... Pran

[teration, Integration and Innovation

EE R e Fast Impact
Fast Pay back Fast Feedback

Digitisation and Virtualisation — the Enabler
of Agile and Lean mechatronic solution
development ...

"Try fast, Fail fast, Learn fast and Change fast”



