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From Concept to Reality: Iterative Simulation in Dynamic Green-Field Planning Projects
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Why I chose this specific project
Project Portfolio Intra Logistics Simulation and Analytics
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Strategic importance / Impact
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Simulations of entire intra logistics for a specific production hall
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P7



Mercedes-Benz Vans Simulation Team
Our Team is allocated as a central function within the Van/Operations Organization
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Mercedes-Benz Group AG (Holding)
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[…]
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[ … ]

Production of each plant
Engineering

QM

Operational Excellence → our Simulation Team
→ Intra Logistics[…]

R&D



Mercedes-Benz Vans Production Network
There are 6 main production facilities, all supported by our simulation team
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Charleston, 
USA

Sprinter
eSprinter

Vito
eVito

V-Class
EQV

Vitoria, Spain

Düsseldorf, Germany
Sprinter

eSprinter

Ludwigsfelde, Germany
Sprinter (open BM)

eSprinter (open BM)

Jawor, Poland
(under construction)

eSprinter

Fuzhou, China
V-Class

Vito



Mercedes-Benz Plant Düsseldorf
location
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Source: Google Maps



Mercedes-Benz Plant Düsseldorf
General plant structure and overall situation
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Source: Google Maps and Google Earth

Body Shop

Paint Shop

1. Floor: logisticsGroundFloor
Pre Assembly

Bridges for Material 
Transport to 

Assembly Hall

Main Assembly Shop 
over 3 floors

Body sorter



Project Plant Consolidation Center (PCC)
Building a new logistics hall that handles all material inbound
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Question und 
Purpose of the Analysis

TargetOrigin
Background Information on Project

▪ Inbound process for Van.EA
production Material: GLTs 
(Containers) should arrive in PCC 
outside of plant-area

▪ From there, material should be 
transported in logistics hall first 
floor using AGVs, lifts and a bridge.

▪ In the first step, most material will 
be unloaded from AGVs in logistics 
hall

▪ Concept validation

▪ Digital validation of planning along 
with the planning process

▪ Decision support

extension

Logistics 
hall



Decision for an iterative approach
Main challenge: only few information at the beginning of the project
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Verification

V E R I F I C A T I O N

Validation

V A L I D A T I O N

Analysis

A N A L Y S I S
Data provision

D A T A  P R O V I S I O N

Kick-Off

Modelling

M O D E L L I N G

Iterative Approach
- Step 1: Choose a specific question, to be answered

- Step 2: Start with a kick-off, 
clearly setting the target / expectation for this iteration

- Step 3: go through regular simulation project cycle

- Step 4: set results as new standard

- Step 5: Repeat 



Avoiding to constantly get new requirements
small widget in first meetings to constantly show project status
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Status in current iteration
Target: customer knows at all times where we are currently



Iteration 1
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Iteration 1: Bridge design - 2 or 4 lane bridge?
Most urgent topic: building application
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relevant to the question
- Number of containers that need to be transported
- AGV speed and failure behaviour
- How many containers per drive per AGV?

extension

Logistics hall

not yet very relevant to the question
- Layout of PCC
- Storing / Retrieval Process
- material inbound process (Trucks arrival)

D A T A  P R O V I S I O N



Iteration 1: The model
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Option to use 2 or 
4 lanes on bridge

Standard Anylogic 
Lift object

Stations modeled with 
pallets on conveyors

Statistics with 
relevance to lead time 

and breakdown 
behaviour 

Great focus on validation 
of AGV and lift breakdown 

behaviour

M O D E L L I N G



Iteration 1: 
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Maximal throughput was evaluated

- Lead-Time increases rapidly at a specific 
throughput

- The impact of the number of driving tracks 
on bridge is neglectable
→ lifts are the bottleneck
→ they smoohly distribute AGVs on bridge

- Spread of different seeds relatively high
→ in border area high sensitivity to radom failures

Final Result of evaluation:

A two-road bridge is sufficient

A N A L Y S I S



Iteration 1: Omniverse integration to showcase concept
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A good visualization is advantageous during concept phase

Anylogic standard lift 
objects

Up to three containers 
per AGV

Conveyors 
at stations

M O D E L L I N G

"AGV" (https://skfb.ly/oTvEs) by lazier6666 is licensed under Creative Commons Attribution (http://creativecommons.org/licenses/by/4.0/).



Iteration 2
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Iteration 2: lift design
Replacing standard Anylogic Lift objects with custom made lift objects
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"AGV" (https://skfb.ly/oTvEs) by lazier6666 is licensed under Creative Commons Attribution (http://creativecommons.org/licenses/by/4.0/).

M O D E L L I N G



Iteration 2: the model
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lift objects and stations were adjusted

Custom lift objects 
for testing 

different scenarios

Stations without 
conveyors (AGVs 

are loaded directly 
with FL)

More advanced lift 
statistics

Number of tracks 
on bridge fixed (2)

M O D E L L I N G



Iteration 2: Analysis Impact of Lift Failures on Delivery time
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- Plotting Lead time of each GLT
- Using this chart, we could visualize the „recovery time“ of the system, after a lift failure

A N A L Y S I S



Sensitivity Analysis: Door opening Times
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We found that door opening times have a significant impact on 
lift utilization.

→ Recommendation was to clarify as early as possible with 

supplier, if expected door opening times can be reached.

V A L I D A T I O N



Lift Analysis: Example - Two bidirectional Double-Lifts
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A N A L Y S I S

- Lifts have 15% idle-Time and are only half loaded 75% of the time
→ Inefficient, but most secure process

- Lift breakdowns can be fully compensated by second lift even for longer breakdown periods
- Shortest Average Lead-Time (X min)
- Most expensive Scenario
- Crossing AGV Tracks



Lift Analysis: Further Scenarios
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A N A L Y S I S

Two unidirectional double lifts Two bidirectional single lifts One bidirectional double lift



Summary and Recommendation: 
- All scenarios generally worked but Scenario 4) was not recommended due to a very high utilization and a big risk in case of failures
- Scenario 1) was the safest version and was preferred, if price similar to other scenarios
- Scenario 2) and 3) are equally feasible from a throughput perspective. 3) had better lead-time but 2) has the advantage of no crossing AGV-Tracks

Iteration 2: Comparison of all lift options
Final recommendation based on fife different aspects
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Scenario Utilization Breakdown 
Compensation

Lead-Time No crossing 
AGV Tracks

costs (expect.)

1) Two Bi-Directional Double Lifts

2) Two Uni-Directional Double Lifts O O O O

3) Two Bi-Directional Single Lift O O O

4) One Bi-Directional Double Lift O

 low risk or good  risky or bad O neutral

A N A L Y S I S



Fast Forward…
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3rd and 4th iteration – choosing best rack orientation and best location for an 
autonomous warehouse based on Forklift utilization 

Truck Arrival

Truck Unloading / Goods income

Bahnhof 3Bahnhof 2Bahnhof 1

Autonomous YardRegallagerBlocklager

Testing different 
scenarios for 
Autonomous 
warehouse location

Goods incoming 
Process

Truck Unloading Process

Different warehouse 
types with more 
detailed layout

Lift and Bridge 
alway stay the same 
acc to first iterations

Supplier area

More detailed 
station layout

Different container types 
(Forklifts sometimes can 
carry more than one at a 
time)

M O D E L L I N G



Versioning and collaboration
Git is used to avoid version chaos and keep control with different scenarios
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Example:
- Creating new branch for testing a specific scenario (here: manual Storage)
- After scenario has been tested. If we do not follow-along with a

specific scenario, the branch is not further developed and eventually delted

- Version naming convention:

Major update, always merged to Master branch

Minor update, usually only in dev_branch

Comparison of different scenarios



Versioning
Alignment of Anylogic Cloud and GIT
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- Versions, that are published in cloud, get a GIT tag
- Versions in AL-Cloud get the Version name
- Description field in AL-Cloud is used to describe main updates for end-user 



Looking Back: Decisions after each Iteration
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2nd iteration
Focus:  Lifters

Which lifter design is the 
best to choose?

1 st Iteration
Focus:  Bridge

How many lanes on 
bridge are needed?

3 rd iteration
Focus:  Layout

Which Layout is the 
best?

4 th iteration
A u t o m a t e d  Y a r d

4 lanes

2 lanes

2 bi-directional 
double lifters

2 uni-directional 
double lifters

2 bi-directional 
single lifters

1 bi-directional 
double lifters

2 stations
horizontal

3 stations
horizontal

3 stations
vertical

Central position, half automated

Central north position, half automated

South position, fully automated

How to design and what 
is the impact of an 
automated yard?



Trying to avoid constantly increasing complexity of model
It feels natural to simply add more and more functions to a model
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Time

Complexity Phases of active 
complexity reduction

iteration 1 iteration 2 iteration 3 iteration 4

Challenges
- No active contribution to 

current questions
Feels like a ‘waste of time’

- No short-term benefit

- Deleting hurts

- Nobody likes cleaning-up

[…]



Data Provision Phase can be used for Active Complexity reduction
Getting rid of stuff that is not needed in the next iteration
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Verification

V E R I F I C A T I O N

Validation

V A L I D A T I O N

Analysis

A N A L Y S I S

Data provision /

D A T A  P R O V I S I O N  /

Kick-Off

Modelling

M O D E L L I N G

+ A C T I V E  C O M P L E X I T Y  R E D U C T I O N



Further Iterations
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5 th Iteration:
Stat ion-logic  +  

Number  of  AGVs

finished April 2025

- Refine the station concept
- Find out necessary 

number of AGVs

6 th Iteration:
N u m b e r  o f  

A u t o m a t i c  F o r k l i f t s

7 th Iteration:
Number of 

sequence AGV

8 th Iteration

tbd. . .

finished Aug 2025

- Find out number of 
autonomous Forklifts 
in automatic warehouse

Construction Site  Traff ic  Simulat ion

Warehouse opt imization (Machine Learning)

work in progress….

- Find out number of 
AGVs for sequence 
delivery

finished

outlook

- Impact of Traffic from 
logistics hall to 
production hall



Impact of having 3 specified models instead of one
better 3 models in green zone, than one model in red zone
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Strategic importance / Impact

Complexity

P8

P6
PCC

P1

P4

P3

P2

P11

P12

P5

P9

New Project

Case related projects

Plant A

Plant B

Plant C

Warehouse Optimization

Traffic

combined model
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Thank you!

This is an optional footnote. Use it however you need.

Presenter: 
Robert Aschenbrenner

Simulation Specialist
Mercedes-Benz AG
robert.aschenbrenner@mercedes-benz.com
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