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Digital Twins in Intralogistics
Decision-making through what-if-scenarios
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Our purpose: support customers in Intralogistics in capturing the full
benefit of Siemens Digital Industry‘s automation & digitalization offering

To support
OEMs in MHE
making use of |
our technology

in the entire
value chain ...
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... to enable Operators of Automated Warehouses to capture the maximum benefits during the whole life cycle

As technology partner, we provide the most comprehensive portfolio to enable the digital transformation in Intralogistics — for OEMs
in material handling equipment up to customers operating automated warehouses.

We enable our customers to capture the benefits from Digitalization along the entire value chain and the whole life cycle of the
installation.

Through the seamless integration of real and virtual world, we support increasing flexibility and productivity of the assets and
thereby reducing cost and energy consumption. We make real what matters in Intralogistics!

SIEMENS
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Digital Enterprise in Intralogistics
Connecting the virtual and real world today, for continuous optimization
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Miebach Digital In
Simulation Models and Intralogistics Digital Twins

Simulation Models Digital Twins

» Virtual representations of
physical objects

« Static data

+ Expert use

Simulation model

+ Same core models
* Near-real-time data ‘ t .
« User interface democratizing
the model for non-expert use

erp Tws [ wro | pio
Poc Validation P8l SE Y T Assortment

Prioritization

Peaks & Balancing

Capacity
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L smls Twin Story
Digital Twin
You want to see a Digital Twin
in action?
We’ll share some insights...
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In our use case, growth and changing customer behavior drive the In
need to adapt existing intralogistics operations
Expansion
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: Complexity
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not scalable Heterogenous Individual
Assortment customer needs

® ADAPTABILITY!
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Smart Solution: Bottlenecks were detected, and effective counter-
measures tested and implemented

Transparency

IT-Strategies

Bofttleneck detection

Parameter tuning
o
0%
Reduction of replenishment efforts
Sensitivities

33 7%

> 1751 EUR

Savings p.a. _
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Digital Twin application has led to higher adaptability L

Theoretical optimal Warehouse-Performance

Continuous Transformation

1 5 - 1 L

Performance / Service

Time

Miebach Consulting 12



Plan the right measures in Intralogistics:
Identifying technology potentials by means of a Digital Twin

Digital Twin of the Material Flow Use cases and benefits

* Feasibility of storage and material handling equipment
concepts

+ Optimization and verification of throughput scenarios
* Check against virtual PLCs or WMS software

+ Verify and solve bottlenecks, optimize resource
utilization (e.g. human workers and / or mobile robots)

* Robustness w.r.t to variable load scenarios and
changed orders structures

* Feasibility of warehouse extension / partial technology
upgrading

* Optimize energy consumption

+ Simulation model can be used beyond planning as core
element of a “Closed Loop Digital Twin” during productive
phase
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How to bring the Digital Twin alive:

Low-Code integration and calibration with Mendix

{mendix

Material Flow Simulation

+ Simulations of upcoming shifts, based on
real list of orders, stock information and
availability of workstations

* Run multiple Scenarios

 Prediction of energy consumption

SENTRON PAC Power Monitoring Device
via SIMATIC Energy Suite
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Mendix User Interface

+ Low-Code application, easy to extend,
also for non-programmers

« Easy access for shift-leads, IT,
maintenance crew and management

+ Can trigger multiple simulation runs and
recommend the optimal worker
configuration

» User can define the main optimization
goal: performance, fulfillment rate or
energy consumption

Real Warehouse
Management System

+ Shift planning information
* Order lists and stock information

* Order execution times

SIEMENS



Close the loop with the Digital Twin to enable continuous integration

“Closed Loop” Digital Twin Optimize my plant! PoweredbyMencoy. SIEMENS £ @ & - @ -
integ ration LZN distribution center / Scenario / Baseline - 8 workers per area ~ - Res —
* Automatically update the model with &

real information from the warehouse,
needed for long-term use of the model

Select a scope  tzvgona

OnTimeFullfillment

* Required every time a process changes
or order structures are changing

« Keep accuracy of simulated outcome
as high as possible

PAP total

Packets

* Run multiple Scenarios

KOA total

 Find optimal configuration of workers L B v
. - 7 \ : y
and workstations ~f

» Compare user-defined worker : Backlog
configuration with simulated
alternatives

parts

+ Identify operating mode with reduced
energy Consumption Scenario-level KPl  rr o
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Enablers III

A stable data-pipeline enables a high-frequent use of digital twin
applications and hence a higher frequency in decision-making

Digital Twin and
Analytics
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Needed capabilities to run a Digital Twin application

Data
Engineering

Intralogistics
Modeling

People
Enablement

-
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Miebach Consulting — The Supply Chain Engineers

Moritz Miebach
Head of Service Simulation
Tel.: +49 69 2739921-0

miebachm@miebach.com @ Contact Us

Kamel Kilibi

Partner Digital Engineering
Tel.: +49 69 2739921-0
klibi@miebach.com

Dr. Jens Zimmermann

Teamlead Simulation
Tel.: +49 89 2444210-0
zimmermann@miebach.com
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Strategie - Konzept - Umsetzung fur lhre

Supply Chain Excellence
Entdecken Sie mehr!

miebach.de
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