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The Model The Optimized Model

The Problem The Solution

Source: Anylogic
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Lean + simulering + optimering = ett vinnande recept
for battre beslut



FORDELAR MED KOMBINATIONEN Had2))
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Lean Simulation N
'« Lean methods and tools limitations * Simulation strengths E
amvgg%ﬁé X ﬁ'; \ FY * Handles varlatlo_n _ :
; R % B eall <:| « Can test before implementation
.- RNMer « Support the elimination of muri, muda and mura !
| v TN " . . .
' * Ability to analyze complex systems & interrelationships;
f « Improvement possibilities i
‘ * Not as extended
»pw = O :> + Simulation process and outcomes aligned with Lean |
L Methods & « When simulation is not applicable :
10 tools « Lean knowledge :
* Interaction with Lean practitioners -Teamwork :
approach (expert vs. participative) A
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Traditional Target
Lean approach Condition
(Toyota Kata)
Gray zone - unknown
Lean and simulation it Taroet
approach State a8 Condition
Set of optimal solutions based on the
given inputs and constraints
Lean, simulation and Current / S— T
optimization State — Condition
working together e [
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Bringing together Lean, simulation and optimization
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Based on Robinson et al. (2012)
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: Presentation to

rt o .

/ (gp.pol tumty decision makers Implementation
@IF GyRITEm and decision- and evaluation

: design and making
improvement S O

Need

Design and
evaluate target
condition

Evaluate current Define target and
target condition

New or

improved
system

Lean
Simulation

m Optimization

Team members:

- Project team

- Decision makers

- Lean engineers

- Simulation engineers
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Reaction to change Involvement of managers Required expertise Required time and investment

$$

_ _ Opposition to use
Previous negative  Terminology industrial methods and

experiences tools

Generation breach and
credibility
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= Integrera i nuvarande standarder

Ledning

Ratt method
for ratt problem
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APPLICATION IN REAL-WORLD CASES
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1977

Case V, Project V.1: Improving the material flow efficiency in a manufacturing %NIQFECI)%SITY
F SKOVDE

company.

)
; ["‘“ DEFINE TARGET & DESIGN AND PRESENTATION TO .
N EVALUATE EVALUATE
) TARGET EVALUATE TARGET MANAGEMENT AND IMPLEMENT
E p"g'c:)l*“d’” CURRENT STATE .{ CONDITION | ™ conpmon '{ DECISION MAKING. | | | IMPLEMENTATION
= t t t t
1.- Analyze the 4.-Define the 5.- In kaizen workshops,use 8. Present the results in
pycblem: Fishbone target andtarget  the current state analysis to an A3 report for decision
diagram, Swhys condition. identify the what-if scenarios  making.
. Aligned with the  and variables for the
2.-Work sampling / vision of the simulation.
Time gmdaes /Data ~ company. S0 -
gathering and analysis 6.-Simulate what-if scenarios. Shop-floot
78 [29,2,22.24] ——
3.-Developa 7.- Run the optimization. ™1
current state map ™1
(VSM, spaghetti ™y
diagram g™y
t t t g
788
Lean principles: pull systems, employee participation and empowerment, cross-functional teams, communication and knowledge e
management, organizational learning,... ™4
00 ws  ma oms e

Team members: Lean manager, simulation engineers, project supervisors, production manager, production technicians,
inventory & logistic personnel, machine operators, forklift truck drivers.

Bringing together Lean, simulation and optimization 19
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APPLICATION IN REAL-WORLD CASES

Case ll, Project II.1: Improvement of a machining line to increase its production capacityLéNIg/E§SITY
F SKOVDE

3
1% Idea, . x
“Q - DEFINE TARGET & DESIGN AND PRESENTATION TO
= PC::P:T::;YO} » cugx?;g?rgm » TARGET » EVALUATE TARGET —» MANAGEMENT AND |—» IMPLEMENT | IWE;&;?EION
a ;mmcm CONDITION CONDITION DECISION MAKING

,,,,,,, — 4|‘ T S A

imulati del . i - Design: Decision - Optimal solutions
Simulation model What-if scenarios variables, range, and knowledge

S constraints.
= - Evaluate Results: Optimal

< .

solutions.

5 VSM current state Lean tools
3]
|

Optimization Result

Relative Throughput: + 50.7 %
Number of Improvements: 7

Improvements:

imp_OP095_Avb
imp_OP095 PT Var014
imp_OP096_Avb
imp_OP097 Avb
imp_B119_Avb
imp_B136_Avb
imp_OP002_ Avb

Relative Throughput
&

50 100 150 200 250 300 350
Number of Improvements

+Rank1-5  Rank6-544

First published by Bernedixen and Ng (2014)

Team members: Production manager, production engineers, maintenance engineers, production technicians, operators, simulation

. 20
engineers.
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APPLICATION IN REAL-WORLD CASES

Case ll, Project I1.2: Improvement of an assembly line via A VSM event. ey

Y
N

D T R EVALUATE THE CURRENT STATE

Ko

__ improvement _“

UNIVERSITY
Decision variables
and improvement
VSM event

|

HY
I [ ] Design the Run :|
Basic asign the Jentificat Definition of the T - T f =
OB Going to Data DC\,,(J“ el 4 ey l,lfm, 4 | esiine i Future optimization & i =
ediication.on emba collection Current State improvement target % bl i
ySM geq 2 e ysSM pportunitie P T ' . e |
r X o DEFINE

DESIGN AND EVALUATE T e
Compare results i TARGET FUTURE STATE

 y

[ Update existing | Improvement
o simulation model plan

‘ and define the

Current state Decision-
B — ’ n :
Lou making

Y ) rinciples
Creation and ‘ P

= and
presentation of | —( S-VSM \ Tools Implementation | DECISION-
[__thes-vsm \ St MAKING &

MPLEMENTATION
Improved
system

Optimization result
p ‘ ‘ ‘ Example of optimal system
" ||||H!|”!:" configuration:
E il
g X @ ‘ l } | ! L e {51 11 +4% availability in Station X
i % K e q A 8 .
w1 l i e Sy +1% availability in Station Y
0|, nii8'e . . .
of- I I L = = i s = To reach 35% relative improvement in

throughput

Number of Improvements

Team members: Lean manager, production manager, process manager, simulation engineer, operators, production
engineers and production technicians. (17 people) 21
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