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Sales offices

Veco B.V. » SPGPrints Brasil Ltda., Brazil

Veco B.V is a world leading manufacturer of precision metal parts and metal filters. To meet E::::mts PRRSN SIIRT. W O A
customers " specifications and demands, Veco has developed high standards of performance in » Stovec Industries Ltd., India
electroforming, photo-etching and metal finishing. These technologies allow a powerful » Tecan Ltd., United Kingdom

combination of precision and economical production; for high volumes and prototypes, standard » Veco B.V., The Netherlands

and custom made products. Research and development programs and stringent Quality Control » Vero USA. U.S.A,

Standards are key to the cutting edge solutions we supply.

Veco started in 1934 as a manufacturer of sieves made by the electroforming process and has

been part of the SPGPrints Group since 1975, SPGPrints Group is the global leading company in
the textile and graphics printing markets. Veco products are exported worldwide, direct and via
sales offices and agents all over the world.
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Majority of defects is not detected before final completion of production;
reduction of lead time means reduction of risk profile and costs
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Improvements within Operations department are
driven by delivering our customers better and faster

On Time Delivery ’ \| \
100% A 95%+ ] “(’A‘)Tl“‘l

Vi
Towards customers

90%

80%

70%

REACTIVE!

Towards customers s 01 2015

| JFMAMIJ ) ASONDIFMAMI JASONDJFMAM) JASONDJ FMAMIJ JASONDJ FMAMI JASONDJ

A member of SPGPrints Group



Our improvements at Veco are based on the Six Sigma methodology

= Six Sigma methodology

Implementing practical
solution

Formulating the practical
problem

Developing a statistical
solution

Measuring and validating
the current capability

Changing to a statistical
problem
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Analyse phase: based on our knowledge, our people sketch the process
flows, brainstorm on hypotheses and perform analyses using Minitab

| Analyse Phase

Part code

order entry

Goods recéi’lpt N

ested delivery date
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Analyse Phase: for each identified bottleneck workflow, we generate
a probability plot of the throughput time and formulate hypotheses

Probability plots

Possible target leadtime with
reduced mean and reduced variance

Hypothesis 1: variation is due to production shift
Hypothesis 2: variation is due to product type

25% of all production orders have a
lead time of maximum 8,5 days
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Analyse Phase: based on identified hypotheses, Minitab shows
us the impact of — for example — shift number on lead time...

= Probability plots

Hypothesis 1: variation is due to production shift
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Analyse Phase:... or impact of Product Code on lead time

Probability plots

Hypothesis 2: variation is due to product type
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Conclusion: “Product” is a root
cause for difference in variation

Percent

Next question: how does Product B impact the throughput
time and how can this variation be reduced?
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Our analyses have proven to be effective, however the process of analysing is not very efficient and it
is hard to get all colleagues with process knowledge on board
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In November 2014, process mining came into our lives; Coursera brought us

two “Process Mining certified” people within Veco

Process Mining
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Process Mining: Data
science in Action

FIocess mining 1s: e missing Iink between model-based process analysis
and data-orented analysis techniques. Thiough concrete data sets and
a8y 10 use sofware e COUFSE provides 0ala science knowiedge hat
can be appled deeclly to analyze and mprave processés m a variety of
domains
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Process Mining at Veco is possible due to our planning board which is an extremely
usefull way of logging our production order progress
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, z
Each ticket in the planning board represents Operators move the tickets to the next column in the production routing as
a production order soon as they finish a production order step in a workstation
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Process Mining has changed the way people can apply knowledge and
insights towards substantial process improvements

s

My

ambitioh Reduce lead times from 4 weeks to 2 weeks

’ Ly

Before
process mim
“We can give you lead : “We can give you lead time
time of 3 weeks” sy between 1 and 2 weeks”

\ Response of /

~ Operations Team
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Part 1 of an experiment where we compare lead time improvement
based on Minitab analyses versus process mining

Experiment

g Solely based on | _Include Process Mining
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| exported my eventlog to Excel - containing 28704 events from the
first four months of 2015 - and started to measure progress
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Before process mining
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After 12 minutes, | knew that my eventlog contained almost 290
transitions; about 40 of them accounted for 80% of total system time

Path selection

Before process mining
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Share of total time in system
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Transition: a connection
between two work stations
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After 24 minutes, | had the excel-data imported into Minitab and
had 43 probability plots to analyse....

_ Probability plots
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After 31 minutes, | made a first selection of transitions based on
potential and impact

Routing selection

Each dot in this area is a transition,
selected for further research

Scatterplot of Stdev vs Total time spend

Stdev of path lead time

Before process mining
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0 1000 2000 3000 4000 5000
Total time spend
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_ Probability plots

Before process mining
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After 35 minutes | was able to present my team 11 probability plots and to
ask them: “Well.... what do you think we have to do to reduce lead time?”
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Challenge: How to leverage all the process knowledge of line management
and operators when staring at these abstract Minitab plots?

_ Probability plots
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Part 2 of an experiment where we compare lead time improvement

based on Minitab analysis versus process mining

Experiment

_ Include Process Mining

1 Solely based on
2 as Analysis tool

“ Minitab Analysis
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After process m

Within minutes, we now get a dynamic overview of our process
capabilities
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Process conformity is not an issue at Veco, but lead time
reduction is an issue for Veco

I

High traffic process step: Always ensure sufficient capacity
and uptime for this step

I

Product Line 1: High costs, relatively long lead times and least
stable process. So selected for further research via “Filtering”
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After filtering, Process Mining has helped us to do a very powerfull exploratory data
analysis which leveraged the process knowledge of all departments involved

~ Process Mining
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) Inspection Manager: “We need to balance the
S demand for inspection capacity versus the
L availability of m@ecbow city'
N A

«

Production manager: | see daily pushes, but by doing
this more clever, | can drastically reduce lead time and
free up capacity”

Production manager: "This bottleneck in capacity can
be eliminated for only a few thousand euro's”

/ Maintenance manager: “If you free up capacity, | have more

flexibility in scheduling preventive maintenance and | will cause
less interruptions for production”

Purchasing manager and supply chain manager: “For this
subcontracting step, moving towards a daily push pattern
seems to be more important than transportation costs. We
need to resolve this with our suppliers”
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The improvements in the process have led to a production lead time which now has a
substantially lower variation and lower median
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After process mining

How Process Mining has been an enabler for efficiency and impact of

our improvement projects via Six Sigma methodology
= Six Sigma methodology

Implementing practical

psoluiion \ :
Ueirp. Diroo fr

Developing a statistical
solution

Changing to a statistical
problem

More froassed tméuw based 06/?00 ”ﬁqﬁw

Formulating the practical
problem

very important
/

Vabidatinn of eventlop data

Measuring and validating
the current performance
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Results

[

Process Mining is very powerful tool in the exploratory data analysis phase of our improvement
processes as it unlocks the process knowledge of our people that is not easily unlocked via
abstract analyses like e.g. Minitab

Process Mining is such an efficient tool that it helps us to treat “improving” as a daily business
process rather than as a project

Process Mining has helped us with “the last mile” when it comes to lead time improvements. Reduction
from 11 to 4 weeks has been done in traditional way; further reduction towards 1 week based on
process mining

Process Mining helps us to stay pro-active towards our key customers in a very efficient way and is
a facilitator for growing our business

Process mining is a very powerfull tool for internal communication, both in own department and
towards other departments

Beware: Process Mining does not replace the traditional way of analyses, however it helps us to
focus the traditional analyses
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Thank you for your time!

VeCoY

precision metal

Joris Keizers, PhD
Manager Operations

Karel van Gelreweg 22 6961 LB Eerbeek

P.O. Box 10 6960 AA Eerbeek The Netherlands

Tel. +31 (0)313 672 691 Mobile +31 (0)6 533 580 90

E-mail joris keizers@spgprints.com www.vecoprecision.com
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