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Preconditions

Simulation can produce valuable insights for:
- variable Process Times of products or stations
- discontinuous Material In- and Outflows

- sophisticated material flows, specifically the
combination / assembly of parts

- variable work contents for stations
- break-downs of components or stations
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Proof of Performance
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Communication

Without Simulation
Layouts
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Focus on mechanical solution;
flows are not directly shown

System dynamics, especially
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stations, cannot be shown
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Design Process
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Cooperation

Without Simulation With Simulation
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Lot Sequencing

- Degrees of Freedom in the sequencing of
products in a lot

- Stress on Buffers between stations due to sub-
optimal sequences

- Dynamic Problem, cannot be calculated easily

- Simulation enables auditable experiements with
the data to efficiently verify variations in lot
sequencing
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Optimization of Emergency Plans

- A station or aggregate breaks down: what next?
— Nothing?
— Stop the line?
— Halt material inflows?
— Switch to manual?
— Reassign personnel

- Simulation enables the analysis of the effect of
different strategies and plan with comparatively
little cost

- Emergency plans can be developed this way
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Effects of new Products

-

XL

- New Products might change:
— Work contents
— Work times
— Material In- and Outflows

- Simulation can examine how the line reacts to
the new products
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Break-Even Analysis partial Investments

- Numerical Analysis of existing bottlenecks

- What-If Analysis of potential changes to remove
the bottleneck:
— Work Times
— Work Contents
— Material FLows
— Buffer Capacities

- Simulation can yield the key specifications
necessary to make a partial replacement
iInvestment worthwhile
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of Simulation in Manufacturing
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Process of Simulation

1. Problem definition & questions

. Data Assembly
1. A-Priori Information
2. Assumptions

Develop Model

. Cast into Software

. Simulation

. Analysis of the results

Improve the model and return to step 4.

= Tools: Simulation

N

~N O O AW

16




Types of Simulation

O Hlustrating O Analyzing
— Visualize activities — Investigate flows
— Intention: — Intention:
Understanding Optimal Performance
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Use for:

-

XL

- Verification:
Proof of Performance

- Optimization:
|dentification of bottlenecks and development of
removal strategies

- Hardening:
System behavior under load and equipment
failures
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Check of Line Performance

Initial Questions:

- Does the line in the current state of planning
achieve the required performance?

- Are the material flows understood and were their
implemented correctly?

- Are the stations and their operators designed
correctly?
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Example: Line Performance
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Optimization: Finding Bottieneck

Deeper Questions: Iage“|9|5tu“g

- Which station is the
bottleneck for the line?

- Which other potential
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- What are minimal buffer
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Resilience: Handling Break-downs

Detail Questions: lagenleistung

- Performance with i’
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In a Nutshell

Simulation enables the quantitative analysis of
complex, dynamic systems:

— Proof of system performance, even under load and
with equipment failures, with real or new lot
sequences

— Iterative Design based on concrete new insights

— Optimizes Cost/Performance Ration for the line using
real data (Production plans, Time Motion Studies etc)
or planned data (Break-Even Analysis, Optimization)
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Why with Us?

Simulation is just a means to an end to us.
We are not in love with technology or aloof.

We are interested in the economic view:

Maximization of Profitability
Improved Performance — Reduced Cost
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SarJay GmbH and Dr. Heuer
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Dr. Jurgen Heuer
BA and doctorial

SarJay GmbH www.sarjay.com studies at University of Paderborn
Founded 2006 in Production Economics and
Specializes in Digital Product Applied IT
Development (Innovation), Finance - Founded software development
and Management Development company in Herford in 1995 and in
Main Target: Wood-Working USA in 2003
Industry - 9 years with Whirlpool Corp, global
Software development as part of a Director for IT, Technology and
larger concept R&D
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