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Systems Engineering at Schindler
Challenges of the Elevator Business

A Lecture for the Swiss Chapter of INCOSE
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Schindler Lucerne 1874
Founder Robert Schindler
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Schindler Group
Global presence
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~ 44 500 employees — more than 100 countries — more than 1 000 branches
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Continental sourcing
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Continental platforms

Americas (North)
Elevators:
Schindler 330A
Schindler 400A
Schindler 500A
Schindler 7000
Escalators:
Schindler 9300
Schindler 9500
Schindler 9700

Americas (South)
Elevators:
Schindler 3300
Schindler 5300
Schindler 7000
Escalators:
Schindler 9300
Schindler 9500
Schindler 9700
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Europe North/South

Elevators:

Schindler 3100
Schindler 3300
Schindler 3400
Schindler 5300
Schindler 5400
Schindler 2400
Schindler 2500
Schindler 2600
Schindler 6200
Schindler 6300
Schindler 7000
Escalators

Schindler 9300
Schindler 9500
Schindler 9700

Asia/Pacific
Elevators:
Schindler 3300
Schindler 5300
Schindler 7000
Escalators
Schindler 9300
Schindler 9500
Schindler 9700



Application Scope of Product Segments

Commodity (E1) | Custom Modular (E2) Custom Design (E3)

Rated Car

Load [kg] 320...1200 450...4000 630...6300

Rated Travel

Raj[ed Travel 56, 75 6. 150 o6 600
Height [m]

Number of

Stops 2...20 2...32 2...128

Car

. : fixed sizes  sizesin 50 mm steps  sizes in 10 mm steps
Dimensions
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With or Without Machine Room

Traction Elevator —
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Challenges in Elevator Development

Changing from One-off to Standardized Integrated Designs

=
N
\
\
\

Buyer of Product is not User

More Safety for Less .

. .~ Technology Evolves
1 Elevator Development <~

Building Construction’Process Speeds Up

Decentralized Development

Time to Market needs to become shorter

v
More and More Fragmented Regulatory Requirements
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S3300 — Our Commodity Product
A Few Parameter Lead to a Lot of Variants

300°000+ Variants

— 5 variants for rated load

— 3 variants for car width

— 5 variants for car depth

— 3 variants for door width

— 2 variants for door height

— 2 variants of rated speed

— 2 variants for entrance sides

— 19 variants for number of stops

— 4 deco variants with 2-9 wall designs and 6-7 floor designs
— 2 variants of car operating panel with 3 layout variants
— 7 car options

— 15 controller options

Results in 8000+ parts (leaf elements in BOM structure)
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Generic Life Cycle Stages of a System

Exploratory
Research

Concept

Development

Production

Utilization| Retirement

Support
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Life Cycle of an Elevator

Concept | Development | Production| Utilization| Retirement Elevator Product Line
| Support
Concept | Development | Production| Utilization| Retirement
Elevator
Support
S \
S F S ® &S O 5
Q\‘é\ Q?\ \bQ’. Q\Q \‘.b\\ Qé \(.b\\ S
S &N ¢ O N Q®Q
S NG Qb Q P
QO v ® Q
o0 & N
5 RO
N S

© Schindler | Corporate R&D | Markus WALKER



A Variety of Systems — Each with its Life Cycle

bdd [Model] Schindler Elevator [ Architecture Meta Model J_J
f L " R&D World|
ghlocks I ghlocks shlocks |
| Component |0 * i I Elavator Product Line Product Line Config File | |
| T I |
| I
S T T - /
| l I '
zhlocks
| | | black | |
| | . E'“““‘“’fﬁ"'““““ | Competence Center World!
_____________________ A
| | ! | |
| | | | I
| zhlocks | zhlocks |
| : Component | As Installed : Elevator Product |
| | |
I I
KW World FO World,
o Ao _ _ _ _ - __ A

© Schindler | Corporate R&D | Markus WALKER



What are the Solutions?
Models and Enabling Systems

— Models will support layering and standardized interfaces
and hence support reuse.

— Different models exist. Higher product integration requires
tighter interlinking between these models.

— Model being used to realize enabling systems.
— Existing enabling systems serve for model validation.

— Enabling system support the operation process. That is,
they calculate the appropriate solution in a
multidimensional solution space.
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«To the optimist, the glass
IS half full.

To the pessimist, the
glass is halt-empty.

To the systems engineer,
the glass is twice as big
as It needs to be.»



Thank you for your attention.

Copyright © Schindler. All rights reserved

Schindler owns and retains all copyrights and other intellectual property rights in this
presentation. It may not be reproduced, modified or copied nor used for any commercial
purposes (e.g. manufacturing), nor communicated to any third parties without our written
consent.

Schindler undertakes all reasonable efforts to ensure that the information in this
presentation is accurate, complete and derives from reliable sources. Schindler however,
does not represent nor warrant (either expressly or implicitly) accuracy, reliability,
timeliness or completeness of such information. Therefore, Schindler is not liable for any
errors, consequence of acts or omissions based on the entirety or part of the information -

available in this presentation. SCh [ I"Id Ier




